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PREFACE. 

TN preparing a Second Edition of this work for the press every 
page has been carefully revised. Some chapters have been almost 
eompletely re-written, the text has been considerably enlarged, and 
Jpwards of one hundred and sixty new illustrations have been intro
Juced. The additions are almost exclusively of a practical charac
ter; my wish being to make the work a guide to the practitioner as 
well as a text-book to the student. Having this dbuble object in 
view, I have entered with much minuteness into many practical 
details, which I think will be found to be as useful to the student as 
they are important to the practitioner. My increasing experience 
as a teacher leading me to fear that there is no little risk of the cul
tivation of the Art not keeping pace with the progress of the Science 
of Surgery. 

The general arrangement of the work has been preserved. It is 
divided into three parts:-The First Division, under the bead of 
"First Principles," contains some general observations on Operative 
Surgery, and more specially on Amputations, together with a con
densed view of the Nature and Treatment of Inflammation. The 
Second Division comprises the consideration of Surgical Injuries, 
and the Third that of Surgical Diseases. 

In considering both Injuries and Diseases it bas appeared to me 
to be more consistent with a natural arrangement to treat 1st, of 
tbo~e common to all parts of the body, as Wounds, Abscesses, Ul
cers, &e. 2d. The Diseases and Injuries of Special Tissues, as of 
the Osseous Tissue,-Fractures and Necrosis; of the Vascular Tis
Rne,- Wounds of Blood Vessels and .Aneurisms. And 3d. The 
Diseases and Injuries of Regions. 

The more Special Operations I have considered as part of the 
Treatment of the different Injuries and Diseases for which they aro 
required; a plan that, I thought, would be more practically useful 
than to describe them apart as a separate subject. I have limited 
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the Consideration of AJfoctious of tho Eyes to Injuries of those 
organs, their Diseases being a special subject, that would require 
for its proper description more space than could be allotted it in this 
Work. 

In discussing the numerous topics that are embraced in a system
atic Treatise on Surgery such as this, I have endeav'?recl, so far a~ 
lies within its scope, and without entering into anything like au his
torical account, to ascribe to whomsoever it may be due the merit 
of improvements in Practice, or of discoveries iu Pathology. In 
some cases, I may perhaps have accidentally omitted doing so, and 
in other instances, where the observ~ation had become as it were 
the established and common property of the profession, I may pur
posely have avoided encumbering the text with names and refer
ences. In order to remedy this deficiency to some extent, I would 
beg to refer the reader to the more special Treatises on the subject
matter of the di.fterent chapters. Thus I would particularly direct 
his attention to tho admirable Lectures on Pathology by l\fr. Paget, 
to which I have been much indebted in preparing the chapters or: 
Inflammation and on Tumors. To the works by Sir B. Brodie on 
Diseases of the Joints and Urinary Organs, to tho Treatise of Stanley 
on the Bones, of Lawrence on Hernia, of Fergusson on Practil.:al 
Surgery, of Cooper on Fractures and Dislocations, of Travers OG 

Injuries of the Intestines, of Guthrie on Wounds of Arteries, of 
Sir R. Carswell on the Elementary Forms of Disease, and to thoso 
of Acton and Langston Parker on Syphilis. To the most excellent 
works of my former teachers, Samuel Cooper and Robert Liston, 
whose names I cannot mention without a ready and deep-felt expres
sion of gratitude for much valuable instruction and persona.I kind
n.ess received from them in former years, I would especially refer 
the reader. 

For any clerical errors in the work, I must beg the reader's 
indulgence. It bas been preparecl and written in the midst of tho 
harassing and onerous duties that devolve upon a IIospital Sur
geon, a Teacher of Surgery, and a Private Practitioner in the 1le
tropolis, and which are but little favorable to hterary pursuits. 

In conclusion, I must express my acknowledgments to ~Ir. Ilulme 
for much valuable assistance in carrying this volume through the 
Press. 

JOIIN ERICIISEX 
l..oNDON, September, 1857. 
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DIVISION FIRST. 

FIRST PRINCIPLES . 

CHAPTER I. 

GENERAL CONSIDERATIONS ON OPERATIONS. 

MANUAL dexterity is necessarily of the first advantage to a surgeon, ana he 
should diligently endea,•or to acquire the art of using his instruments with 
neatness, with rapidity, and wjth certainty; but manual dexterity must not ba 
mistaken f01· professional skill, and desirable as it doubtless may be to be able 
to remove a limb, or to cut out a stone, in so many seconds; important, in a 
word, as it is to become a dexterous operator, it is still of for greater importance 
to become a successful one. 'fhe object of every operation is the removal of 
disease that either threatens the life, or that interferes with the comfort and 
utility of existence; and the ruore certainly a surgeon can accomplish this, the 
better will he do his duty to his patients, and the more successful will he be in 
his practice. Success then, in the result of an operation, whether that result 
be the preservation of life, or the removal of a source of discomfort, is the thing 
to aim at. To this, dexterity and rapidity in operating are in a high degree 
conduci•c; but there arc various other considerations equally or still more neces
sary, the solution of which can only be afforded by an intimate general acquaint
ance with the science of surgery and of medicine. The diagnosis of the nature 
and extent of the connections of the local disease has to be made; lurking vis
ceral affections must be detected, and, if possible, rcmoYed. The constitution 
of the patient must be prepared for the operation; the best time for it.s perform
ance seized; and, :ifter its completion, the general health must be attended to 
in such a way as shall best carry the patient through the difficulties he has to 
encounter, and any sequeloo or complications that arise must he met by, and 
must be subjected to, appropriate treatment. These, as well as the simple per
formance of the operation, are the duties of the operator; and on the manner in 
which these are performed, as much, or even perhaps more, than on the mere 
manual dexterity displayed in tlrn operation itself, will the fate of the patient 
depend. It is well known that the result of operations differs much in the prac
tice of different surgeons of acknowledged dexterity, and this variation in the 
proportionate number of recoveries cannot be accounted for by any difference in 
the degree of manual skill displayed in the operation itself; but must rather be 
sought in the greater attention that is P.aid by some surgeons to the constitu
tional treatment of their patients before and after the operation, and to their 
more perfect acquaintance with the general science and practice of surgery. 
Indeed, success in operative surgery depends greatly upon the selection of 
proper cases. The practice of operating in notoriously hopeless cases with the 
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view of giving the patient what is called a last chance, is much to be deprecated, 
and should never be done. It is by operating under such circumstances, espe
cially in cancerous diseases, that much discredit has resulted to surgery, for in 
a great number of instances the patient's death is hastened by the r1:occdurc; 
which, instead of giving him a last chance, only causes him to be dispatched 
sooner than would otherwise 11ave happened. 

The condition of a patient that principally determines the result of an opera
tion is the state of his general health. Indeed, the state of' the Jlatient's con!:ti
tution influences the success of an operation far more than the mechanical dex
terity with which the surgeon performs it. It is no uncommon circumstance to 
sec patients sink after the lllost dexterously performed operations for hernia, 
stone, the ligature of arteries, &c., owing to some morbid condition of the blood 
or the system that disposes to diffuse inflammation; whilst, on the other hand, 
some patients will make the most remarkable and rapid recoveries after they 
have been mutibted with but little skill. I:>ersons of an irritable and anxious 
mind do not bear operations as well as those of a more tranquil mental consti
tution. 'l'hose also of a feeble and irritable habit of body, especially nervous 
and hysterical women, with little power of circulation, cannot bear up against 
severe surgical procedures, being apt to become depressed, exhausted, and to 
srnk without rallying. 'l'hat combination of debility nnd of irritability, the 
consequence of want, of dissipation, and especially of the habitual excess of 
alcoholic stimulunts, which is so commonly met with in the inhabitants of large 
towns, renders them peculiarly unfavorable subjects for operations, which are 
consequently less successful among-st them than in the more healthy and 
temperate inhabitants of country districts. The condition of the patient's 
heart should also be carefully looked to before an operation is undertaken. 
Fatty degeneration of this organ, as indicated by its feeble action, by irregu
larity and want of' power in the circulation, by breathlessness, and by a dis
tinctly.marked arcus senilis, should make the surgeon careful in undertaking 
any operation attended with much loss of blood, or shock to the nervous system; 
though it need not be a bar to its performance, if the disease for which it is to 
be Jlractised would otherwise be fatal. Disease of the lungs, of a phthisical 
character, when active or advanced, is incompatible with the success of an 
operation, but under ~crtain circumstances, as will be explained wllCn speaking 
of diseases of the jornts1 and fistula. in ano, an operation is justifiable and 
1n·oper, even though the patient be consumptive. Perhaps the most serious 
constitutional affect ion, and the one th~t more than any other militates a<rainst 
the success of an operation, is a diseased state of the kidneys, with alburnfnuria. 
or diabetes, the inflammatory action tlrnt is set up is apt to run into a. low diffuse 
and sloughing form, and this is especially the case in all operations about the 
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most certainly speedily take place. And, lastly, no operation, save of the most 
urgent necessity, and to rescue the patient from immediate death, as for the 
suppression of arterial hemorrhage, should ever be performed whilst he is 
laboring under erysipelas, J)hlebitis, or any diffuse inflammation; and even 
during the epidemic prevalence of these affoetions, operations that arc not of 
immediate necessity, as for the removal of simple tumors, especially about 
the heat.I, should be postponed until a more •favorable season. Operations in 
very old people, if' of a. severe character, and attended by much shock to the 
system, are commonly fatal; thus, amputations in individuals above the age of 
seventy, are very rarely successful. 

'l'hc causes of death after operation· arc partly dependent upon the operation 
itself~ but in the great majority of cases, they are more connected with the 
hlgienic i~fluences by ':hich he is surrounded, than with. the local injury in
f:l1cted dunng the operation. How often do we not sec patients carried off by 
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fatal diseases supervening on the most trifling operations, as t11e removal of a 
finger or toe, or of small encysted tumors of the scalp, from some condition 
of the system that is unconnected with the injury that has been inflicted; a 
condition tha.t only required the local disturbance of the operation to call it 
into acti,·ity. 

The conditions that are most to be dreaded by the surgeon, and that most 
commonly tend to a. fatal result after operation arc, shock, hemorrhage, and sur-

gi~~\1~e~·,~~~-t!J :!s 0~;1~~t~~,~~~;a~~:: fatal in various ways; from the sem·ity 
of the mutilation, as in a. case of double amputation; from the nervous centres 
being implicated, as in the removal of large tumors from the face, that have 
conuections with the base of the skull; from fear, or from the st.ate of nen·ou~ 
depression in which the patient has previously fallen, causing him to feel the 
influence of an operation disproportionately to its severity; these various effects 
of shock have, however, been much lessened since chloroform has been p:ene
rally administered in operative surgery. Chloroform, however, does not rerno\-e 
the physical impression produced on the system by a seYere mutilation) hence 
the influence of a. serious and 1)rolonged operation is still m::inifested in the pro
Juction of shock, although the patient may have experienced no sufferinP". 

HemorrhC19e, if very copious, may destroy the patient by inducing syncope 
that ma.y be immediately fatal; or, by increasing the influence of the i::hock, 
so that he cannot rally j or it may be attended by serious after-consequences, 
such as the supervention of hemorrhagic or irritative fever. When occurring 
a. few hours, or a day or two after an operntion, it usually proceeds from the 
imperfect ligature of the vessel.s, or from arteries bleeding after the setting.in 
of re-action, which had not furnished blood whilst the patient was under the 
influence of the shock of operation. On recovery from chloroform also, it not 
unfrequently happens that arteries begin to spout, that yielded little or no blood 
whilst the patient was iu a state of anresthesia. Under these circumstances, 
it is of far Jess moment, and less frequently fatal, than when occurring at a. 
later period, arising from some morbid condition of the wound or system, and 
usually associated with a typhoid condition, in consequence of which the proper 
formation of plastic matter is interfored with. During the performance of the 
operation hemorrhage should, as much as possible, be prevented; the operation 
itso;lf is a cause of depression, and any great loss of blood would only greatly 
aggravate this. 

Su1yicolfever, of an irritative type, associated with cerebral symptomsi may 
set in with unusual violence; but it never proves fatal without the manifesta
tion of irnme local inflammatory mischief. '.L'hesc local inflammations are indeed 
the most frequent causes of death after operations; they are all of a diffused, 
congestive, or adynamic character, and are freriucntly connected with a pre-

~,l~~li:1~t,ef!~f:~cth~~~s~!f;f~0~roan~ !b~o~~~\s 1~o~~ ~r~e~:~:r~ta~~f~~~~)~i~~:1 ~~~ 
the various forms of erysipelas, diffuse inflammation of the cellular tissue, in
flammation of vt!ins, and ahsorbcnts1 hospital gangrene, and diffuse suppuration 
of bone. The others are those secondary affections which fall upon some in
ternal organ, as for example, the lungs, li\'er, bruin, or gastro-intestiua\ mucous 
membrane. 'rhc most frequent and fata l of these various complications, is con
o-estive inflammation of the lungsj which is an almost invariable accompani
~ent, if not a ca.use of death in surgical fevers. '.L'he membranes of the brain 
in other instances are found inflamed; and more rarely the gastro-intestinal 
mucons surface is affected. 'l'hesc various causes of death are necessarily most 
active amongst the pO')rer inhabitants of large towns, whose vitiated constitu
tions render them far less able to bear up against the depressing in!iucnces of 
a. severe i;iurgical opera.tion, than those whose days are passed in the purer air 
and healthier occupations of a country life. Internal organs may also have 
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been so injured by tl1C accident or disease, that necessitates th!.! operation, aa 
to be unable to recover themsckcs, and folling into a state of inflammation or 
gangrene, may destroy life. This we see happen in the in testines in cases of 
hernia, and in the brain in injuries of that organ. 

The surgeon being convinced of the necessity of having recourse to opem
tion, should procce<l'"fully and unreservedly to lay before his patient the state 
of the case1 and if necessary state the reasous that render an opcrntion impern.
tivc, in order to obtain his consent, and that of his family. In the event of 
the patient refusing to submit, what course should the surgeon pursue? In 
thi . .:: he must be guided partly by the nature of the proposed operation i. and 
partly by the state of the patient, and his capability of forming a correct Judg
ment of his case. If the operation be one of expediency1 merely for the relief 
of <1.11 infirmity or the rcmornl of an ailment, that docs not directly jeopardize 
life. most certainly no surgeon would think of undertaking it without the full 
consent of his patient. If on the otl1cr hand it be an operation that is impera
tively necessary fo r the preservation of life, in which the delay of a few minutes 
or hours may be fatal to the J)aticnt, as in the case of the proposed ligature of 
a. wounded artery, or the relief of a strangulated hernia, and in which the 
}Jatient not being aware of, or capable of being made to understand the neces
sity for immediate action, is unwilling to assent to the proposal, the surgeon 
truly will be placed in a dilemma of anxious respons ibil ity; between allowing 
the patient to fall a sacrifice to his ignorance or timidity, and attempting, per
haps unsuccessfully, to rescue him from inevitable death against his own con
sent. I believe the proper course for the surgeon to pursue under such cir
cumstances, is to judge for the patient in a matter on which he is clearly 
unable to form an opinion, and to compel him, so far as practicable, to take the 
neces~ary steps for the prcseHation of his life, or to put him under chloroform, 
and when unrcotized, to perform any operation that may be necessary. In the 
event of tl1c patient being i11scnsible, as nfter an injury of the head, t11e sur
geon must necessarily take upon himself to act as the case requires. Children 
caimot be considered capable of giving an opinion as to the propriety of an 
operntion 1 the consent of the parents is here necessary, and quite sufficient, 
and in their absence, the case beinfr an urgent one, the surgeon must stand in 
loco parentis, and take all responsibility upon himself. 

These points then lrnving been determined, the 1n1.tient sl10uld be prepared 
for the operation, if the case be sufficiently chronic to admit of the necessary 
dclny. This preparation must not consist in any routine system of purging 
and starYing, which is ill-calculated to support the constitution against the call 
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erysi1)elas, pyemia, and low and diffuse inflammation generally, is materially 
lessened by supporting the patient's strenµth, by means of a nutritious diet1 

previous to the performance of the operation. Indeed, in many of the more 
severe cases of compound fracture and di:::eai::e of the joints, it is only by the 

~~:~~t~;,u:1~~t~ot~1~ d~~~i:,:1: ~~ t~~ ~<lr~~;~t'f~~~nao!0~~~:i~l:1~~\~;~e~hien s~~~~ 
nnd conseriuent dCJ)ression of the operation. It may even be found necessary 
to ndminister from half-a-pint to a pint of brandy, with perhaps a considerable 
quantity of wine, together with eggs, beef-tea, and other nourishment, for some 
days before the operation can be undertaken. '!'his is more particularly the 
case with hospit..'ll patients of bad constitution, who 11ave met with serious acci
dents, attended by much sup1rnration and irritath'e fever. In the more chronic 
cases, the time should be seized for the operation when tle secretions are free, 
the tongue clean, an_d the action of the ski n _and kidneys in n. healtl1y state; 
and above all the m111:d should be kept tranquil and hopeihl, bemg allowed to 
dwell as little as possible upon the impending event. 
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The immediate preparations for the operation should always be superintended 
by the surgeon himself. He must see that the table is solid, and of a conve
nient height, well covered with blankets, and pro,,ided with pillows; and that 
the light of the room is good. There must be a sufficient supply of sponges 
and of basins, with bot and cold water i and if the operation be likely to be at
tended by much hemorrhage, a tra.y filled with sand or saw-dust should be pro
\1ided, in order to catch the blood. The surgeon must then look over his in
struments, comparing them, if the operation be complicated, with a list previ
ously made out; he must see th~t they are arranged in the order that they are 
wanted, and properly covered with a. towel. l\luch of the successful perform
ance of an operation depends on the attention and steadiness of the assistants. 
Of these there should be enough, but not too many. In all capital operations 
three or four will be required. One for the administration of the chloroform, 
another to command the artery, a third immediately to assist the surgeon, and 
the fourth to hand sponges, instruments, &c. The duties of the assistants 
should be performed in silence, and each man must carefully attend to his own 
business, and not neglect this, as is too often clone, in his anxiety to crane over 
and see what the .surgeon is about. There should be no unnecessary talking 
when once the patHmt is on the table, the surgeon's directions being conveyed 
by a brief word or two, a. look, or a. sign with the hand. 

The surgeon himself must always feel the hca\'Y responsibility that hangs 
O\•er him during the performance of a great operation- " at that moment when ,'' 
as Dr. Grant has elegantly said, "death everywhere surrounds his knife, and he 
is endeavoring to convey all his knowledge t? its point." But having carefully 
considered each successive step of the operat10n, pro,·ided for every emergency 
that can by any possibility arise in the course of it, and trnsting in IIim, from 
whom all knowledge is derived, to strengthen his judgment and guide his hand 
aright, he will proceed to the performance of his duty with self-reliance, and in 
the full confidence that he will be able to accomplish all that art can do. 

The introduction of anresthetics into surgery is undoubtedly one of the great 
est boons ever conferred upon mankind. 'fo the patient it is invaluable in pre
venting the occurrence of pain, and to the surgeon by relieving him from the 
distress of inflicting it. An::csthesia is not, however, an unmixed good . Every 
agent by which it can be induced produces a powerful impression on the sys
tem, and may occasion dangerous consequences when too freely or carelessly 
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can, however, be little doubt that many of the deaths that haYe followed the in
halation of chloroform have resulted from want of knowledge, or of due care, on 
the part of the administrator. YC't, whatever be the frecautions taken, there 
is reason to fear that a fatal result must occasionally happen. This immediate 
risk, which is but very trifling, is more than counterbalanced by the immunity 
from other causes of death during operations which used formerly to occur. 

There is, however, another question in relation to chloroform which desen·cs 
the most serious consideration on the part of the surgeon; viz: Uoes it influ
ence the ra.te of mortality after operations? On this point there is conflicting 
testimony. Dr. Simpson has published statistics to show, that the mortality 
<tfter operations has lessened since the introduction ~f chloroform. Dr. J .. \r
oott, on the other hand, adduces figures to prove that 1t has materially increased, 
in amputation by 12, in lithotomy by as much as 28 per cent. I am inclined 
to believe that the rate of 111ortality has increased since the use of chlorof'onn 
in operative surgery. But is this increase altogether due to any effect produced 
on the system by the inhalation of chloroform? May it not, in some measure 
at least, be owiug to operations being often performed in very doubtful or ex
treme cases, now that they can be done painlessly, when formerly the sufl:C:ring 
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inflicted would bave deterred the surgeon from proposing, or the patient from 
acceclinO" to their performance? A surgical operation was formerly, from the 
pain att~nding it, looked upon as a more serious affair than it is at the present 
day1 and surgeons were not willing to inflict suffering unless thc:e were a ~ood 
prospect of a successful issue. Now, however, that the most scr10us operations 
can be performed without any consciousness to suffering, the surgeon, in his 
anxiety to give his patient a chance of life, may not unfreqtu~:ntly operate for 
disease or injury tlrnt would otherwise necessarily and speed1ly be fatal, and 
which formerly would have been left without an attcm1)t at relief. 

1\faking, however, all allowance fo r the extension of.op:ra~ive surgery to ex· 
treme cases that were formerly not thought to come w1thrn its range, I cannot 
but think that chloroform docs exercise a noxious influence on the constitution, 
and does lessen the prospect of recovery in certain states of the system, more 
especially when the nervous JlOWer is enfeebled or the blood is in an unhealthy 
state; under such circumstances the depressing influence of chloroform appears 
to me to act injuriously, the patient does not rally well after the operation for 
wl1ich it is administered, and immunity from suffering is purchased by ales· 
sened chance ofrccovery. 

A11as1hesia b.1/ tlte adrninistration of chloroform is best commenced before the 
patient leaves his bed. It should never be giYen but by a person accustomed 
to its use, and in whose capability the surgeon has full reliance, as nothing Cm· 

barrasses l1im more, during the operation, than to have any doubt about the 
chloroform being ]Jropcrly administered. '1'he following is the way in which 
chloroform may, I think, most conveniently and safely be administered. On a 
piece of folded lint, about two inches square, and consisting of three doubles, 
about 3j of chloroform is poured, and the lint is then held at a distance of about 
three inches from the nose of the patient, so as to permit of the very free ad. 
mixture of air with the first few inhalations of the vapor. After the lapse of 
about half a minute, the lint ls brought n('arcr to the patient's nose, to within 
a dif;tance of perliaps an inch, being never allowed to touch; at the same time 
a porous towel, not doubled, is lightly laid over the face of the patient and the 
hand of the operator, so as to prevent the escape of the chloroform vapor, but 
110t to interfere with the admission of air. During the whole time it is the duty 
of the administrator to keep his hand on the pulse, to watch the breathing:, and 
occa:-ionally to examine the pupils of the patient. 

The principal points to be :atcndccl to during the inhalation of this potent 
ag-ent are, that it should not be p:iven too suddenly, or in too concentrated a. 
form, and that wh ilst under its influence the patient be not raised up off the 
couch or table. If tllC lint is too much saturated with it, and be helJ too 
closely applied to the mouth and nostrils, the patient will not be able to get 
sufficient atmospheric ;iir, and may speedily become partially asphyxiated, 
choking violently, struggling to get free, and becoming purple in the face 1 with 
a full, slow pulse. Care should be taken not to compress the abdomen in holding 
the patient, for as the respiration becomes chiefly or wholly diaphragmatic, it 
may be seriously interrupted by any pressure on the abdominal wall. 'Whilst 
under its influence the patient should never be raised up, as has just been 
st3tcd; for as this agent exercises a powerful sedative action on the heart, 
sudden, a.nd perhaps fatal 1 syncope may ensue, by putting the patient in the 
erect position. llcnce also it is dangerous to administer it in those operations 
that require to be performed whilst the J)Utient is in the erect position. 1t is 
well to caution the patient not to take an)'thing to eat for two or three hours 
before its administration 1 lest it induce vomitin~ of the partially digested meal. 
With due caution it may be given with perfect safety to individuals of all 
ages. I have operated on infants less thn.n a month old, as well as on oc·to· 
genn.rians, under its influence. In administering it to young children, Dr. Snow 
recommends that it sbould be diluted with rectified spirit. The first influence 
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of chloroform appears to be exercised upon the nervous system. The patient 
becomes excited and talkative, and a state of unconsciousness is induced, the 
muscular system at the same time being rendered rigid and tense. At this time 
the heart's action is usually quickened, and more forcible than natural. As the 
administration of the chloroforrn continues, however, complete paralysis of sense 
and motion is induced. '.l'he patient becomes altogether unconscious to all ex. 
ternal impressions, tbe muscles become relaxed, and the action of the heart slow 
and feeble. 11.'his diminution in the power of the heart's action is well marked 
in the lessened force of the jct of blood from cut arteries. The respirations 
become shallow and feeble in proportion as the sensibility of the nervous system 
and the energy of the muscular movements are lessened, and the blood in the 
arteries becomes dark; in fact, a semi-asphyxia! state sets in. \Vhen thus fully 
anresthetizcd 1 the patient is on the very verge of death, and requires the most 
careful watching on the part of the person who administers the chloroform; his 
fingers should never be off the 1rnlsc, or his eyes take:n away from the counte
nance of the patient. The breathing should be very carefully watched: when 
it becomes embarrassed the chloroform must be given sparingly, and when it 
becomes stertorous it should be discontinued entirely. In this state the inhala
tion of a small additional quantity of this potent agent, the application of the 
vapor in too concentrated a state, or the sudden raising up of the patient, might 
occasion a fatal result from paralysis of the heart. 

If the inhalation of chloroform lrns been suspended, great care should be 
taken when its administration is recommenced, lest the already enfeebled heart 
be suddenly overpowered by the sudden exhibition of too large a volume of 
vapor in a concentrated form. 

It should be borne in mind that it is not necessary in all operations to 
administer chloroform to the same extent. In all the greater operations, as 
amputations, lithotomy, and the ligature of arteries, enough should be given 
to completely paralyze muscular movement, as well as to suspend sensibility and 
consciousness. In operations for hernia, also, and all other proceedings impli
cating the abdominal walls, if complete muscular relaxation be not induced, 
great incom•enience and not a. little danger may result. So, also, in very painful 
operations about the anus and genital orga.ns, a full dose of chloroform should 
be given . But for the removal of many tumors about the trunk, or in many of 
the minor operations on the extremities, and about the head and face, muscular 
relaxation is not so necessary, and it will be sufficient to give enough chloroform 
merely to suspend sensibility arl'd consciousness to pain. 

In certain diseased condit.ions of the system the administration of chloroform 
requires much care, but, as a general rule, it may be stated that whenever the 
constitutional disease has not advanced to such a degree as to contra-indicate an 
operation, chloroform may be given. In the early sta,gcs of phthisis it may 
usually be safely inhaled, but in some cases of bronchial irritation the vapor is 
apt to produce troublesome cough. \Vhcn the heart is diseased great caution 
is necessary, more 1n:i.rticularly when its muscular substance has undergone fatty 
degeneration; the sedative influence of the chloroform being apt to produce 
a sudden depression or arrest of the heart's action under these circumstances. 
In many, perh:ips the majority, of the cases of death from chloroform, the fatal 
event has been traced to this cause. In valvular disease of the heart I believe 
that it may be more safely given. In persons who are epileptic, and in those 
\vho suffer from congestion of the brain, it requires to be cautiously administered, 
as in the earlier stages of anresthesia. much cerebral excitement is apt to be 
ev inced. In hysterica l subjects chloroform is said to induce a. tendency to 
laryngeal spasm. The most dangerous condition in which to administer chloro
form is that in which, in consequence of renal disease, the blood is loaded wit.h 
nrea. : in such cases epileptiform convulsions are readily induced, wiih lividity 
of the face, and a tendency to stertor and coma. 
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Should chloroform be given in operations rendered necessary by severe inju. 
rics, during the period of the continuance of the shock of the accident, as in 
primary amputations? Under such circumstauceE, its use has been objected to 
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performed without it, would prove a good stimulant, and tlrns serve to .rouse 
the patient. But would this really be so? Is the pain of an operation a 
stimulant? In order to answer this question, let us observe tlrn condition of 
u patient immediately after the performance of a severe amputation-as an 
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pressed by it. rl'lie pulse will be small, feeble, and slow; the surface cold; and 
the mind, perhaps, scarcely conscious; in fact, though a slight dCgrec of pain, 
as a Jlinch or a prick, may act as a stimulant, very senre suffering is a most 
powerful depressing agent, capable of itself of destroying life. Tile pain of an 
operation performed soon after the occurrence of a severe injury, so far from 
rousing the patient, appears to me to act most injuriously, by inflicting a second 
shock upon the system before, perhaps, it has fairly recovered from the depress· 
ing effects of the first; and it is by preventing this, that chloroform is of such 
inestimable advuntagc in these cases. 

Death from chloroform may occur in three different ways; viz., from coma, 
asphyxia, and syncope; through the brain, the lungs, or the heart. 'Vhen by 
coma, the patient will be heard suddenly to breathe stertorously; he becomes 
livid in the face, and is convulsed; the heart continues to beat until the last 
moment of life, and death appears to result primarily from the circulation of 
dark blood through the nervous centres. 1'his form of death chiefly occurs in 
individuals who are epileptics, or whose blood is loadecl with urea. When death 
occurs by asphyxia, it is the fault of the administrator, sufficient air not being 
admixed with the chloroform vapor to maintain the respiratory function. The 
8Jmptoms arc those of asphyxia, consisting of lividity of the surface, distension 
of the jugulars, struggling for breath, and speedy cessation of the heart's action. 
In some cases, death is not immediate, but' low form of congestive pneumonia. 
.sets in, the blood never becomes properly aerated, and death ensues in a few 
days without perfect recovery having taken ]Jlace. In death from cardiac 
syncope, the patient, after a few inspirations, suddenly becomes pale and faint; 
the pulse beats in a flickering manner a fow times and then ceases, though 
respiration may continue; the fatal event being evidently due to paral·ysis of 
the heart. This is an accident, that may occur to individuals who arc depressed 
either by mental emotion, or by physical debility before taking the chloroform, 
and that is not unfrequently connected with a f:ttty heart. lt is best guarded 
against by gi,·ing the patient a little stimulant, as brandy or ammonia, before 
commencing the inhalation. 

The treatment of an overdose of chloroform is conducted on two principles: 
lstly, the establishment of respiration, either natural or artificial, so as to 
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maintenanceofthccirculation. 

The first principle of treatment-that of re.establishing respiration - is 
most serviceable in the asphyxia! form; the other, that of stimulating the heart, 
when the syncopal symptoms arc present. But in all cases they may most 
advantageously be employed in combination. 

The treatment to be adopted on the occurrence of dangerous symptoms, or 
of a1Jparent death from chloroform, is as follows: 

1. The administration of the Yapor must at once be discontinued. 
2. The tongue should be seized with th~ fingers, with a hook or forceps, and 

dra~rn out of the mouth; and the larynx pushed up so that the glottis may be 
opened. 
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3. Fresh air should be admitted around the patient by opening doors and 
windows, and by }Jreventing bystanders or spectators from crowding round. 

4. All constriction should be removed from the patient's throat and chest. 
and these parts freely exposed. 

5. Artificial respiration must at once and without delay be set up, whilst 
these other measures are being carried out, either by the surgeon apply ing hi'" 
mouth to the }JUticnt'~ lips and thus breathing into the chest; or, what is 
preferable, by the alternate and steady compression and relaxation of the walls 
of the patient's chest. 

6. Electricity should be applied freely over the ]mart and diaphragm through 
to the S})inc, by means of the Electro-l\Iagnctic1 or other com·enicnt apparatus. 

7. l!.,riction may be employed to the extremities i a little brandy rubbed 
inside the mouth; and cold water dashed on the face, as accessory means. 

1'he administration of ether is effected by the application over the nostrils 
of a hollow sponge, saturated with the best washed ether. 'l'his mode is pre· 
fcrable to the use of any of the complicated inhalers, inasmuch as by the 
admixture in the sponge of a sufficient quantity of atmospheric air with the 
ethereal vapor, all danger of asphyxia is avoided. 'l'o prevent the pungent 
effects of ether on the cutaneous surface, Dr. Warren has proposed the anoint
ing of the face with some protecti>c unguent. 'l'he first effects of the inhalation 
a~e resistance on the part of the patient, and some slight irritation of' the air 
passages, the pulse is increased in rapidity, rising to one lrnndrcd pulsations 
per minute, the face becomes flushed, and the mo,·ements and speech of the 
patient excited. '!'his etage of excitement soon passes, and full etherization is 
then effected; the pulse falls to sixty or seventy, the countenance becomes pale, 
insensibility to pain is produced, and the whole muscular system is relaxed. 
'l'he indications of this state arc the dropping of the upper eyelid, and the 
inability of the patient to sustain his arm when raised. 'l'his is the period 
most favorable for the performance of operation81 and especially for the reduc· 
tion of dislocations, and of fractures attended with shortening of the limb. '.l'he 
time required for the induction of the auresthetic state varies, averaging, per· 
haps, about fise minutes, a longer period than is required in the administration 
of chloroform, and attended with slightly more excitement. 'l'he fatal conse· 
qucnces which have attended the employment of chloroform, has caused the 
American surgeons almost entireiy to trust to ether iu preference. Certainly 
ether is a safer agent than chloroform, no death having as yet resulted from its 
administration; and the only argument in favor of the use of chloroform over 
ether is, chloroform is the most convenient agent, its effects being produced 
more quickly, and no disagreeable smell being left behind, as is the case with 
ether. In fact, we use chloroform in preference to ether, on the same principle 
that induces us to incur the increased risk of an express, rather than submit to 
the slower but safer progression of a parliamentary train. 

Local A.11asthesia, by means of the application of a frigorific mixture of ice 
and snow, as introduced by Dr. J. Arnott, may very conveniently be employed 
in many cases in which the internal administration of anresthetics is either 
inadmissible or inconYenient. lt can only be produced wit.h certainty, however, 
in those cases, in which the incisions merely implicate the skin and subcutaneous 
structures, as in opening abscesses, slitting up sinus(>s, avulsion of toe-nails, or 
remo\'ing small and superficial tumors. For all such purposes, however, it is 
extremely valuable. 

of ;!:g~~~! ?: ~~11i~Z!1~ f;!~~~~6~a~!.~!~rba~ =~Jo~~~;; :P~~~~u~vft1~u~~!:r1~~~ 
It is then poured out on a sheet of paper, and half its bulk of salt is quickly 
mixed with it by meaus of an frory or wooden paper knife. The mixture is 
then put into a muslin or gauze bag, suspended from a wooden ring, and applied 
to the part for from fire to ten mi1lutes. So soon as the skin becomes whit<:, 
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and hard 1 anresthesia is produced, and the incisions may be mad.e 
without any pain being experienced. The frozen part speedily recovers itself, 
no inconvenience resulting. 

The incisions for the operation itself sl10uld be carefully and properly ]~lanned, 
so as to give sufficient space, with as little mutilation as possible, and 111 some 
cases they must be arranged with the view of subsequent extension 1 should the 
state of things discovered at the operntion re<1uire it. They should be made 
freely without tailing. The point of the knife being entf'.red and withdrawn 
perpendicularly, and made to cut with a rapid sawing motion, due attention 
being at the same time paid to the resistance of the tissues, so that the surgeon 
does not, by using too much force, plunge or jerk J1is scalpel or bistoury into 
the part. 'l'hc S('alpel should be set on a smooth ebony handle, which 1s less 
slippery than an ivory one, when wetted with blood, and ad_mits of greater 
delicacy of touch; it should be light in the blade, nearly straight-backed and 
slightly bellied on the cutting edge. 'Vhen very free and extensive incisions 
arc required, as in the removal of large tumors, &c., Liston's spring-backed 
bistoury, of proper size and shape, is a most convenient instrument. Whilst 
the incisions are being made, care must be taken that too much blood is not 
lost. This may be prevented most conveniently by the use of the tourniquet, 
or by an assistant compressing the main artery in the groin or axilla. If thJi! 
seat of' the operation be such as not to admit of this, the D.!'SiRtant must com
press the bleeding vessels, as they are divided chiring the operation; and as 
soon as it is concluded, he must remove his fingers from them one by 0t1C, to 
admit of their being ligatured. If oozing continue, after all jetting vessels 
have been tied, this may be arrested by exposure to the air, or by pouring a 
stream of cold water upon the wound. In some cases the pressure of pad and 
bandage, and in others that of a sand-bag will arrest this bleeding, but in the 
ruajority of instances position and coaptation of the flaps will suffice. 

'l'he sutures should be introduced at the time of the operation, whilst the 
patient is still under chloroform 1 but should be left to hang loose, and not be 
drawn tight until the wound is dressed. In this way the patient is saved the 
pain, which is always much complained of, of introducing the sutures at the 
time of the dressing. They should be made of dentists' twist, of' moderate 
thickness, so as not to cut out readily, and need only be very fine in case of 
plastic operations, when scarring is objectionable. In some cases, where much 
tension is exercised or great accuracy required, hare-lip pins are preferable to 
ordinary sutures. 

When the wound is small, and all oozing has ceased, its lips may at once be 
brought together. 'l1his may also be done even when large, if the patient be 
of a. very irritable constitution and se~sitive to pain, the whole dressing being 
performed whilst he is still under the rnflucnce of chloroform. But in general, 
when the wound is extensive, as in cases of amputation, I prefer, and almost 
invariably adopt, the plan recommended by Mr. Liston, of leaying the wound 
open with a piece of wet lint interposed between its lips, for two or three hours, 
until its surface has become glazed; the lint is then carefully removed, any 
small ~oagula gently taken away, and the sides of the incision brought into 
apposition, the sutures being drawn tight and tied. Long strips of plaster of 
moderate width should now be applied; these may either be of the isinglass or 
the common adhesiYe kind, both having advantages that recommend them in 
particular cases, with corresponding disadvantages that exclude them in others. 
'.l'he isinglass plaster is clean 1 unirritating1 and, being transparent, allows a 
good view of subjaeent parts, but it has the disadvantage of loosening and 
stripping off when moistened by the discharges or dressings, which often ren
ders it a very inefficient support. 'l'he common adhesive plas~er is more irri
tating and dirty, but it is much stronger and holds tighter, not loosening as 
readily when moistened. In large wounds, as in those of amputation, I prefer 



AFTER·TREATMENT OF OPERATIONS. 35 

the isinglass for the fir8t dressing, and leaxe it on until loosened by the dis. 
charges, and then use the common adhesi\·e plaster for subsequent applications, 
when less irritation is likely to be induced. In some cases in which the wound 
is in such a. situation as to admit of it, and more pa1·ticularly if it be a. deep 
though clean cut- as after the extirpation of tumors, - great advantage will 
be found after the sutures have been introduced and the plasters applied, in 
padding the part externally with a firm compress of lint, and then applying a 
roller tightly but evenly over all. In this way will not only all oozing be pre· 
vented, but direct coalescence and union of the opposed surfaces may be secured. 

The position of the part should be carefully attended to, so that the edges 
and surfaces of the incision be brought into proper contact; more may be done 
in this way1 without pain or uneasiness to the patient, than by any amount of 
traction and pressure that can be exercised. 'rhe part should be so arranged 
that one end of the incision may be the most dependent, so as to facilitate the 
escape of discharges. One end of the ligatures should be cut off short, the 
other lefo of a moderate length to hang out of the lowest part of the wound, 
pro>ided that by so doing it do not cross its whole line. A narrow strip of 
water-dressing should then be applied along the edge of the incision. 'l'he first 
dressings need not be changed until about the third day after the operation, 
nnlcss they become loose or are too tightly applied, when they may be Snipped 
across. About this time, or earlier in many cases, a serous bloody fluid will be 
discharged from between the strips of plaster and the sutures. 'l'he escape of 
this must be facilitated by removing any obstacles that are in its way. If~ how. 
ever, the sutures do not interfere with the escape of the discharges, and are not 
producing undue irritation or excessive traction, they may be left in for a few 
days longer. In amputations, especially in caehectic subjects, they may fre. 
quently be left undisturbed for six or eight days, with much advantage. 

If union do not take place by adhesive inflammation, and suppuration has 
commenced, with much tension and heat about the part, the substitution of a 
poultice for the water-dressing will be advantageous. When suppuration has 
fairly set in 1 these applications should be changed at least twice or thrice in the 
twenty.four hours. 'fhe ~1eglect of this precaution often gives rise to much irri· 
tation, and retards the healing process by the accumulation of discharges in and 
around the wound. Care should also be taken that there is a free escape for the 
pus, which may sometimes be pent up by the two early cohesion of the edges, 
without a corresponding agglutination of the deeper surfaces of the wound. As 
granulations spring up, it ma.y become necessary to substitute astringent dress
ings for the emollient ones, and the parts must be well S!!pported by bandages, 
especially in amputations, and in all cases where there is a tendency to bagging 
of matter. 

The constitutional after.treatment of operations demands as much attention 
on the part of the surgeon, as the management of the wound itself. Imme· 
diately after the operation, and before the effects of the chloroform ha\'e passed 
off, the patient should be comfortably arranged in bed, with the clothes sup· 
ported by a cradle, or other contrivance, away from the part implicated; an 
opiate should then be administered, or a little wine and water, if there is faint,.. 
ness, and the patient kept as quiet as possible. 

With regard to the diet after the operation, this must depend entirely on the 
patient's constitutional powers, his age, and upon the severity of the operntion to 
which he has been subjected. If the patient's strength be good, not having 
been broken by previous disease or suffering, and if the operation be a slight 
ooe

1 
as the amputation of a finger, or the removal of a small tumor~ he may 

have half his usual diet allowed for a few days, but without any stnnulants. 
If the operation have been more severe, but not capital, no solids should be 
o.llowed, but broths and nourishing liquids alone given. If the operation be a 
capital one, the patient's health and strength being otherwise good, he may bo 
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restricted to farinaceous slops and beef tea until suppuration lrns come on; in
deed, up to this time, the febrile reaction will usually prevent the patient taking 
solids. Some light pudding may then be added, and the diet may, as the case 
progresses, be gradually improved by the successive addition of fish and the 
lighter kinds of' meat, with <t moderate quantity of stimulants, as required, until 
it reach the normal standard. It not unfrcquently hnppens, however, that a 
totally different course must be pursued. If the patient lrn.ve been much reduced 
by long-continued suppuration, or other depressing causes before the operation; 
is old and weakly in constitution, or has been in the habit of taking a very con
siderable quantity of stimulants, it will be absolutely necessary to depart from 
the routine plan, and to adopt a tonic and stimulating mode of treatment. In
deed, in hospital 1n·actice especially, I find this by far the most useful mode of 
treating patients after se>ere operations; without it, many would have sunk, 
whom I have seen saved by the free administration of large quantities of brandy, 
wine, porter, eggs, and beef tea, from the very time of the operation; that stimu
lant being given to which the patient is accustomed in a. state of health. I 
belieYe also that this plan of treatment is the best preventive to those low and 
diffuse forms of inflammation that are so commonly fatal in these cases, and 
when they come on I know of no better remedy th_an the brandy and egg mix
ture of the Pharmacopreia, freely administered. In all this, however, the sur
geon must be guided by the patient's pulse, his previous Jrnbits, and the power 
of his constitution; and nothing requires greater judgment than the adminis
tration of stimulants, according to these particulars. 'l'he great importance of 
attending scrupulously to the general cleanliness of the patient, and to the ven
tilation of the ward or room in which he is lying, as the best means of prevent
ing the occurrence of the lower forms of inflammatory mischief, need scarcely 
be insisted on, as these hygienic precautions are universally recognised as being 
of the first importance under such circumstances. 

The various special operations will be considered when treating of the several 
injuries and diseases for which they are required; but as amputations do not 
readily fall under any special head, being required for a vast variety of different 
conditions, it will be more convenient to consider them here. 

CIIAPTER II. 

AMPUTATIONS AND DISARTICULATIONS. 

TnE term "amputation" properly means the separation of a limb from the 
body, but it is sometimes applied to the removal of other parts, as the breast or 
penis . The frequency of amputations of the limbs has much lessened of late 
years; other and less severe modes of treatment being now successfully had 
recourse to in many cases of diseased joints, of aneurism, and of compound frac
tures, that were formerly submitted to the knife. But yet, amputations are 
amongst the most frequent operations in surgery, and will continue to be so as 
long as the human body is liable to sc,•ere mutilations, to gangrene of the limbs 
and to malignant and other incurable diseases of the bones and joints. It hru: 
been somewhat the fasl1ion to decry amputation; and to speak of this operation 
as an opprobrium to curative surgery. But though no surgeon can deprecate 
unnecessary amputations more strongly than I do, yet I cannot admit that the 
removal of a limb differs from other operations, which are only attempted when all 
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other means have failed in curing the diseased part, or saving the patient's life. 
And surely, it is rather a subject of just pride than the reverse, for the surgeon 
to be able with ease, and by a single operation, to save the whole of the body, 
though he sacrifice a limb that has been utterly and incurably disorganized or 
spoilt by disease or injury. In the performance of an amputation, also, much 
dexterity may frequently be displayed, and there is commonly great scope for 
surgical skill in the constitutional treatment of the patient, both before and after 
the operation. 

An amputation may be done in the continuity of a bone; or at a joint, when it 
is called a disartic11latio11 . In either case, hemorrhage during the operation is 
the great danger which must be carefully guarded against. As a general rule, 
it is better to prevent this by the application of a tourniquet, than by trusting 
to the compression of the artery by an assistant i the tourniquet arresting the 
flow of blood through the collaternl vessels as well as the main trunk, whilst an 
assistant can only stop the current of blood that passes through the latter. 
When the tourniquet is applied, the pad should be carefully placed over the 
artery, and the band buckled pretty tight, but tbe instrument should not be 
screwed up until the moment of the operation, lest venous congestion take plac(l 
on the limb, and an inordinate quantity of blood be lost. So soon as the main 
arteries lrnve been tied, after the removal of a limb, the tourniqupt may be 
unscrewed, and the band taken off, the assistant, however, keeping his fin~cr 
ou the artery, lest a ligature slip; for if it be onl.v left half loosened, it will 
often happen that venous hemorrhage continues abundantly from the stump, 
in consequence of the pressure of the instrument being still sufficient to preYCnt 
the return of the blood through the 'l'eins. This will at once cease on taking 
the tourniquet completely oft~ and elevating the cut surfaces. 

In amputations and disarticulations, the surgeon has the choice of three 
operative procedures: - by the circular method-by flaps- or, by a combina
tion of the two, the formation of skin-flaps with a circular cut throu:;rh the 
muscles. It is not my intention to enter into a discussion as to the relative 
merit of these procedures, for which I would refer to the writings of Liston and 
Velpeau. I belie\·e that by either the circular or the flap method an equally 
good stump may ultimately be formed; but that much will depend upon the 
special dexterity that the surgeon may have acquired, by the lrnbitual pci·· 
formancc of one or other of these operations. Educated in the doctrines of )fr. 
Liston, who invariably amputated by the flap method, and who certainly did 
this with wonderful rapidity and precision, I have been in the h:\bit of perform· 
ing this operation in preference to the circular, over which it certainly possesses 
the special advantages of greater celerity in performance, more perfect coapta.
tion aud smoothness of the opposite sides of the wound, and a greater tendency 
to union of the stump by the first intention. 

'l'he surgeon 8hould always stand so that he may support and grasp the limb 
to be removed, his left hand being placed on the outer side, in amputations of 
the ll!ft limbs - on the inner side, in those of the right. 

Tile amputating instruments must be in proper order, and of good construc
tion. For the srualler amputations, straight spring.backed bistourics, in ivory 
handles, will be required, narrow or broad in the bl3dc, according to the size of 
the part to be removed. Scalpels also, not too broad in the blade, arc useful 
in those cases in which the bistoury, from its length, might be inconvenient. 
Ct.itting-pliers, with long and strong handles and short blades, either straight 
or cun'ed 1 as may be most com·cnient, are especially required in amputations 
about the hands and feet. The knives for the larger amputations should have 
smooth ebony handles, and be well balanced. The back of the blade should run 
~traight to the point, and be well rounded. The edge should taper off towards 
the point, with a good convexity. '.f·he breadth of the blade should vary from 
the r60 th to the ~th of an inch, and its length must be proportioned to the thick-
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ness of the limb to be removed. As a general rule, in order lo make a good 
f:Wecping cut, so as to form a well-rounded and smooth flap, the blade should 
be in length equal to about double the thickness of the limb. The saw should 
be strong in the blade and back, so as not to bend in cutting. The blade must 
be of good breadth, and, in order not to bang as it works its way through the 
bone, mu5t be somewhat broader at the cutting edge than elsewhere. '!'he 
teeth should not be too fine, and must be set crossways. The artery forceps 
may either be of tl1c ordinary-" bull-dog" make1 or they may be broad towards 
the point, so as to allow the knot more readily to be slipped oyer the point to 
be dcligatcd. 

'l'he flaps may be made either by cutting from without inwards, or by tran.s
fixion - cutting from within outwards. rl'ransfixion should be preferred m 
fleshy parts, as the thig:l1 or arm; but cutting fro1c wit.bout inwards will be 
found to afford the best result, and is indeed the only moJe of fonning the flap 
in some situations where the bones are thinly covered, as on the outer side of 
the fore-arm, the anterior part of' the leg, or just abo\'C the ankle-joint. When 
the patient is extremely muscular, and the amputation has to be done in the 
arm, thigh, or leg, it will be found to be most conYenient to have skin-flaps, 
n.ade by cutting from without inwards, dissecting up the integuments from the 
fascia to a sufficient extent, and then making a circular cut through the muf;cles 
down to the bone, thus only leaving a skin covering. 'l'he advantage of this 
proccdme over the ordinary flap or circular operation is very great under cer
tain circumstances. In both cases, but more especially in flap operations on 
stout muscular subjects, a large pad of muscle is apt to be left in the stump. 
1'his, which at first sight might appear an advantage, as an additional covering 
to the bones, is a decided disad\'anta:re, inasmuch as it usually projects by the 
retraction of the skin conring it, sloughs, and interferes with the proper union 
of the flaps. If the limb have been the seat of much suppurative action, the 
muscles become softened and do not retract, and are apt afterwards to project 
between the ~kin-flaps, giving rise to much trouble and delay in the healing of 
the stump. This pad is also disadvantageous after cicatrization is completed, 
as it then forms a soft flabby and bulbous end to the stump instead of a firm 
hard cicatrix. 

So soon as the incisions have been made through the soft parts, the bones 
must be cleared for the application of the saw. 'fhis is best done, when there 
is only a single bone, by a firm circular sweep of the knife from heel to point 
round the under segment of the bone, and then another round tl1e upper sur
face, in the opposite direction. If there be two bones, care must be taken in 
clearing them not to direct the edge of the knife upwards into tl1e intcrosseous 
space higher than the line to which the saw is to be applied, lest any artery be 
cut high up in this situation, where it is always difficult to secure it, owing to 
itsretraetion above the membrane. 

The bone having been properly cleared, the flaps must be forcibly retracted 
by an assistant, in order to admit of the proper npplication of the saw, which 
should always be made opposite the highc>st point to which tl1e incision is carried 
through the soft parts. For the purpose of retraction the assistant's hands are 
quite sufficient, though some surgeons arc still in the habit of using retractors, 
made of split pieces of linen cloth or of wash-leather. In order to saw the 
bone quickly and steadily, there are se\'eral points deserving attention. ~'he 
first cut should be made so as to form a deep grooYe to receive the teetl1, by 
pre~sing the left thumb on the bone, and applying tlle heel of the saw, held 
horizontally, along this, by which it is steadied; the instrument must then be 
drawn fairly and sharply along the wl10le line of its teeth from he<.>! to point. 
The f!,'l'OOVe thus formed recei\'es the edge of the saw, and the bone may then be 
quickly cut through by long, li~ht and sweeping movements of the instru
ffi"nt from point to heel, the position being gradually changed from the hori-
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rontal to the vertical as progress is made. The surgeon must, with hi~ 
left hand, support the part to be removed; and care must be taken not to 
bear upon this, so as to snap 
the bone as it is weakened by F10. I. 
the action of the saw; nor 
should it be so much raised a.~ 

:~;~n ~~~;:1s\~!r~oc:i;eg !!~,~ _ ... ? 
bones in the limb of equal 
strength, as in the fore-arm, 
they should be cut through at 
the same time; but in the leg, 
the fibula, being the weakest, 
should always be first divided. 
Should the division be made 
irregularly, and splinters of 
bone project, these must be 
snipped off with cutting pliers. 

After the limb has been re
moved, the ligature should be 
applied. The main and larger 
arteriesmustfirstbetied. For 
this purpose, fine compressed 
whipcord is the best material. 
The ends of these ligatures 
knotted together must be left long, so that they may be distinguished. Usually 
from two to four or six: smaller vessels require to be tied, and they should be se
cured with ordinary ligature thread; but sometimes, either from the existence of 
malignant disease in the limb, or when extensivesuppurativeaction has been going 
on in the limb, the stump is excessively vascular, and a. very large number of 
ligatures ma.y be required. I have more than once had occasion to apply between 
twenty and thirty ligatures to nssels in the arm and thigh under these circum
stances. As union always takes place by granulation in such cases as these, it sig
nifies little how many arc put on, the smaller ones separating early. Sutures must 
then be introduced through the edges of the wound, but may be left loose; and 
wet lint applied between the surfaces and over the outside, the dressing of the 
wound being deferred for a few hours until the surfaces are glazed. At least 
this is the plan, introduced by Mr. Liston, that I think should be generally 
followed, more particularly in cases of primary amputation, and in all wounds 
where union by adhesion may be hoped for. But in amputations for disease1 

when patients are in a low and irritable condition, I think it is better to apply 
the dressings immediately after the performance of the amputation, before the 
effects of the chloroform are recovered from. Before doing this, it is desirable 
that all oozing should ha\•e ceased, and with this view, after the ligatures have 
been applied, I commonly pour a jug or two of cold water over the face of the 
stump, and then proceed with the dressings, which must be conducted in ac
cordance with the general principles to be laid down when we come to speak 
of wounds. 'fhe stump should not be bandaged until the third or fourth <lay, 
unless it is very fleshy and heavy; and at first the roller should not be brought 
over its face, but merely by circular turns, as far as the line of incision. When 
Buppuration is subsiding, and cicatrization going on, the bandage may advan
tageously be brought over the face of the stump. As a general rule, it will be 
found that a uarrow roller will adapt itself better than a broad one. After eiea
tnzation is completed, th~ patitmt ehould be allowed to go about on crutches, 
but must not wear an artificial limb for several months, until the parts have 
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become firmly consolidated; during the whole of this time the stump should be 
kept carefully bandaged, and not exposed to injury. 

Simultan eous or syncltronous amputation of two limbs, requiring removal 
for Sc\'cre injury or for gangrene, has occasionally been successfully prnctised, 
either by two surgeons performing the two amputations at the same time, or by 
the same surgeon doing first one and tl1en the other; the vessels of the first 
limb Lcing secured by an assistant, whilst the second limb is being removed. 
The object in synchronous amputation when the removal of two limbs is 
required, is, to lessen the continuance of shock to the system, by throwing, as 
it were, that of the two operations into one. In doing this, howe,·cr, the sur
geon must necessarily be guided by the circumstances of the casrs. If the 
patient be very ~reatly depressed, the infliction of so severe an injury as a double 
amputation might probably extinguish life at once; and if possible to wait after 
tho removal of the first limb, and before the second was amputated, it mi7ht be 
desirable to do so, until the shock of the first operation had passed off; but if 
the patient were not too much depressed, the double simultaneous amputation 
would probably be the safe course. 

On examining tlte structure of a Rfump, after a year or two Jrnvc elapsed 
from the time of its formation, it will be found 

F10. 2. to be composed of a ma~s of fibro-ccllular tissue, 
the muscular and tcndinous structures thnt enter 
into the formation ha>ing become t11us trans
formed. The ends of the bones will be found to 
be rounded, and tl1C medullary cannl filled up, 
the vessels being obliterated up to the nearest 
collnteral branch (Fig. 2). '.l'he ends of the · 

Fm. 3. nen•es are thickened, and commonly assume a 
bulbous appearauce (Fig. 3). On examining 

I
~ these rouudcd or oval tumo", they will be found 

to be fibro-cellular masses lrnving nervous fibrilloo 
thinly scattered throughout. 

The proper adnptntion of artificial limbs is a 
matter of considerable consequence, and the 

_ ~~~~~~~uJa;1:~~~:~~1\~o:t~i~~,;~:cf:a.~~a~i~;l: at~t~~ 
~ desired. The sur!!eon had better le::ive the details 

of these mechanical contrinrnces to the instru
ment-maker i but he should see that they are made light, consistently with 
sufficient strength and support, and that the end of the stump is ne,·er pressed 
upon by them. 1 'l'hus, after amputation of the thigh, the artificial limb should 
take its bearing point from the lower part of the pelvis and hip. In amputa
tion immediately below the knee1 this joint should be bent and recciYcd into 
the socket of the instrument, and if the amputation be at a lower point than 
this, and the stump be extended into the artificial limb, its end must be pro
tected from injurious pressure. Even in the case of disarticulation at the ankle
joint, where the soft tissues of the heel are left, pressure can seldom be borne 
upon the end of the stump . 

.Morbid conditions of stumps.-It not unfrequently happens that the end of 
the bone in a stump necroses. This occurs either in consequence of the injury 
inflicted by the jarring of the saw, or happens in those stumps that unite by 
the second intention, and where the bone consequently lies bathed in pus for a. 
considerable time, being exposed between the flaps, and thus at last losing its 
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vitality. This is e$pecially apt to happen in persons of feeble constitution in 
whom the limb has, }H'e\·iousl.v to the operation, been the scat of abscess that 
denudes or otherwise injures the vitality of the bone. In these cases a. fistulous 
opening will b~ left l ea.din~ down to the necroscd bone, 
which usually separates three or four months after the 
operation in ihe shape of a complete ring, · · rly· 
spiked prolongations stretching from its upper par 4) j 
after this lrns been removed, the stump beco mly 
consolidated. 

Conical or sugai·.[na/ stitmps, as they arc called, com. 
monly form in consequence of the flaps having originally 
been cut too slrnrt, but in other cases they may occur, 
though the stump may have been ski lfully fashioned, in 
consequence of the soft parts which have been the scat of 
inflammatory action and suppuration before the amputation, 
retracting during the granulating process, so as to denude 
the bone. In such cases as these, great retraction and 
C?ntraction of the flaps are apt to go on during cicatriza. 
t10n, so that the bone may never be covered at all, but be 
exposed at the bottom of an irritable ulcer; or if the soft 
parts dcl coalesce, tbe cicatrix will be unable to support the 
slightest pressure without becomin~ ulcerated. Under 
these circumstances, the only remedy consists in laying 
open the stump, and cutting off about three inches of the 
bone. 

If the stump be too long and projecting, so as constantly 
to be in the patient's way, there is no remedy hJ.lt to 
perform a. second amputation higher up. This is espc· 
cially required in badly fashioned stumps of tho leg where the limb bas 
been removed too far below the knee, so that it projects backwards in an 
awkward manner, and is constantly liable to accident when the patient uses a 
wootlen pin. 

Painful and .~pasrnodlc stumps. -The nen·es in a stump naturally become 
somewhat expanded and bulbous; and no material inconvenience results from 
this condition. But it occasionally happens that a distinct tuberose <'lliargement 
forms in connection with one of them, attaining the size of a cherry or a 
walnut, and this being pressed against the end of the bone, or implicated in 
the cicatrix, becomes the seat of intense pain of a neuralr<ic character, more 
particularly whenever it is touched. Under these circumstances cxci.!lion of 
this bulbous extremity of the nerve is necessary, and will effect a cure. But 
besides this form of painful stump, which may happen in the strongest and 
hcaltJ1iest subjects, and is entirely dependent on local causes, there is another 
condition in which the stump becomes not only the seat of intense pain, but 
usually of convulsive twitchings. This form of painful stump a.rises from con
stitutional causes, and invariably occurs in females, more particularly in those 
of the hysterical temperament, and who are subject to neuralgic pains elsewhere. 
In these cases the general cutaneous sensibility of the stump is increased; it is 
often the seat of convulsive jerkings or twitchings, and the pain is of a. more 
or less intermittent cha.racter, being increased under the influence of various 
emotional and constitutional causes. In case.!l such as these, the treatment 
should be conducted on the general principles that will be fully discussed when 
we come to speak of neuralgia. No excision of the nerves of the stump, or 
even amputation higher up is of any avail: the disease being constitutional, will 
certainly return in each succe$sive stump, until a.t last the shoulder or hip may 
be reached without any permanent benefit accruing to the patient. 

Aneurismal enlargement of the arteries of a. stump is of extremely rare occur. 
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rence. The only case with which I am acquainted, is one recorded by 1\Ir. 
Cadge, in which an ancurismal \'arix formed iu a. stump after disarticulation at 
tlie Ankle.joint (Fig. 5 a). 

F10. 5. 

Strumous or malignant degeneration may occur in a stump, presenting the 
ordinary characters of these affections met with elsewhere. In the strumous 
stump secondary amputation may ad,•antageously be performed, but, on the 
recurrence of malignant disease, it is seldom justifiable, as there is })robably 
deposit in internal organs or contamination of the lymphatics. 

The falf!J degeneration of the muscles of a limb, arising from their disuse, 
gives rise to a peculiar appearance in the stump. During the amputation, the 
muscles look like pieces of yellow wax, and are firm: no atrophy, so far as size 
is coDcerned, having taken place; the fat being deposited between the muscular 
fibres, producing atrophy of them by its pressure, and occupying their place; 
the general size of the limb and fulness of the stump being consequently pre
served. Union takes place under these circumstances, though somewhat slowly; 
at least in several cases in which I have observed this condition it was so. In 
one of these I amputated the leg for disease of the foot of nine years' standing, 
and in another the thigh for disease of the knee of fourteen years' standing. 

Mortality ofter amputation. - 'l'be general causes of death after operations 
have already been considered, but we must now consider some special points 
connected with the relative mortality after amputations of different kinds; and 
the cause of the difference that exists. The principal causes of death after 
amputation are the influence of shock, the occurrence of secondary hemorrhage, 
of erysipelas, phlebitis, pyemia1 and congcst.ive pneumonia; besides these, hos
pital gangrene and sloughing of the stump, occasionally carry off the patient. 

The circumstances which most influence the general result of amputations, as 
well as the particular cause of death after the O}Jeration, may be divided into 
two classes. 1. '!'hose that have reference to tbe general constitutional condition 
:>f the patient. 2. 1'hose that are connected with the operation itself. 

l. r1•0 the first class may be referred the influence 1, age; 2, geueral health; 
and 3, hygienic conditio11s. 

l. Age exercises a material influence on the result of amputations. As a. 
general rule it may be stated that the younger the patient the greater the like
lihood of a successful result. At early periods of life also there is a. great ex
emption from low secondary diseases of the eryllipcloid type, and if death occurs 
it is usually from exhaustion or intercurrent visceral mischief. 

2. 'l'he general health of the polient previous to the operation exerci::;es neces-
6arily a more important influence on the chances of recovery. 1'hc result of 
11.mputations is necessarily widely different, according as the operation is prac
tised on the healthy inhabitant of a country district, or on the cachetic and 
debilitated denizen of a large town. The causes of death also differ in these 
cases. In the country hemorrhage or acute inflammation, in towns erysipeloid 
diseases and pyemia commonly lead to the fatal result. 

3. 'l'he hygieni'c conditions that surround the p::itient after the operation 
txercise, perhaps, an cquallJ. important influence, not only on the rate of mor
tality, but. on the cause of death. Exposure to an impure atmosphere, want or 
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bad quality of food after an amputation, lessen materially the pro.!:pect of 
recovery by disposing the patient to the worst forms of erysipelas, pyemia, and 
hospital gangrene. . 

2. The circumstances connected with the operation itself that influence mate~ 
rially it." results, are, 1. The seat of the amputation. 2. The strul'lm·e of the 
bone sawn. 3. Whether the operation is done for injury or disease. 4. If for 
disease, the nature of the affection. 5. If for injury, the time that has elapsed 
before the limb is removed 

l. 'Yi th regard to the influence of the seat of amputation on the result of the 
operation, it may be stated as a general rule, that the risk is greater in propor
tion as the size of the part that is amputated increases, and us the line of am
putation approaches the trunk. In the larger limbs, more especially in the 
thigh, every inch appears to make a differeuce in this res.pect. Thus in our 
army in the East, of 178 amputations of the thigh 44 were in the upper third, 
and of these 381 or 86 per cent. proved fatal; 68 were in the middle third, of 
these 41, or 60 per cent. died; whilst in tLe lower third the mortality out of 
66 cases was 37, or 56 per cent. I t needs no formal argument to show, that the 
amputation of the toe, or of the foot, is less hazardous t ban that of the leg, or 
of the th igh. The statistics collected by Malgaignc of amputations of all kinds 
in the Parisian hospitals, exhibit clearly this increase in the ratio of mortality 
as the operation approaches the.trunk. 'rhus, in 26 cases of amputaion of one 
of the smaller toes, there was 1 death. In 46 cases of amputation of the great 
toe, there were 7 deaths, or 1 in 6. Of 38 partial amputations of the foot, 9 
proved fatal, or about 1 in 4. Of 192 cases of amputation of the leg, 106 died, 
about 56 per cent. And in 201 amputations of the thigh, there were 126 
deaths, or 62 per cent. 

I am informed that in the British army in the Crimea the per centage of 
death was, after amputation of the fore-arm 71 of the upper arm 10, of the 
shoulder joint 35; of the foot 16, of the leg 371 of the thigh 6-!, and of the 
hip 100, figures most creditable to the skill of the surgeons employed, but 
showing the progressive tendency to increase with the size of the limb removed. 

Not only does the size of the part removed, and its proximity to the trunk, 
influence materially the general mortality after amputation; but these conditiom~ 
also influence the particular cause of death. 'l'hus, after the smaller amputa
tions, as of a toe, for instance, death only occurs in unhealthy states of the con
stitution, from the occurrence of erysipelas, or of some of the various forms of 
diffuse inflammation. Death after the larger amputations more frequently re
sults from causes connected with the operation itself, as, for instance, secondary 
hemorrhage, shock or exhaustion from the abstraction of the large quantity of 
blood contained in the limb, as well as by that lost during the operation. After 
the removal of the whole of a limb, as in the case of amputation of the hip
joint, it is possible that the cause suggested Ly l\Jr. Cox, viz., the removal of a 
limb in which the blood undergoes changes of importance to the rest of the 
economy, and consequently causing a return of im1Jerfcctly altered blood to the 
heart, may materially affect the result. 

~. The pm·t of tlte bone that is sawn through may influence the result.. Thus 
amputations through the cancellous ends of long bones are less dangerous than 
those through their shafts, in consequence of the mcdullary canal not being 
opened when the section is made near the articular end, and thus the liability 
of diffuse suppuration of this cavity, and of consecutive phlebitis and pycmia 
are avoided. 

3. The nature of the disease for which the amputation is performed influ
ences its mortality. 'l'hus amputations for mali~nant disease are more fatal 
than those for caries of bone ordise:ised joints. lu cases of diseased joint there 
is a greater tendency to recover when the affection is of a simple than when it 
is of a tube rculous nature. The period at which the amputation is performed 
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after the setting in of the disease serves but little to iafl.uence the mortality, 
provided it be not deferred to too late a. stage,-whcu the patient's constitution 
is worn out by hectic. 

4. The mortality resulting from amputations is perhaps more directly influ
enced by whether the operation is done for injury or disease, than by any other 
cause, being far greater in corresponding limbs after injury than disease. In 
the following table may be seen the results of 174 cases of amputation performed 
at University College llospital. 

1~'"ATO,AM'UT"'°'·,_ CAS'5/,ju,_n~>OATUS. p,,.,:.""'.'.~,,TH .. 
Thigh. 23 1-1 46 0 
Leg . . . . . Ii 3 48 8 
Shouldernnd Arm 7 2 16 5 
Fore-arm. (i 0 11 0 

53 19 121 22 

Of these amputations, 66 occurred in the Hospital up to 18-U, and are re
ported by Mr. Potter in a paper published in the" Medico-Chirurgical Trans
actions for that year. They were performed by the severa l surgeons of the In
stitution at that time. Of the remaining 1081 41 were performed by )fr. Liston, 
between 1841 and his death, in 1847; 5 by bis immediate successors; and 62 
by me. l\Ir. Quain's cases are not included. 

l\Ialg:aigue's statistics from the Parisian hospita ls illustrate tl1is matter in as 
clear a point of view, as will be seen by reference to the following tables. 

Thigl:i. 
Leg . 
Foot . 
Arm 

CAS'5. \D"ATns. CAm. ID"-"'"· 
46 34 153 92 
79 50 11'.! 55 

9 6 29 3 
30 17 61 4 

The shock inflicted by the injury, with its subsequent ev ils, appears to be 
one of the principal reasons of the greater frequency of the mortality after am
putations for injury than of those for disease. .After amputation for injury, also, 
there is a greater liability to the occurrence of gangrene of the stump, and pye
mia and its secondary effects, than in the case of the remoYal of a limb for dis
ease j in which the principal causes of death usually appear to be exhaustion, 
and the supervention of disease of the lungs. In amputation in cases of dis
ease, it will be found, that those patients do best in whom the disease is most 
chronic. This is especially observable in cases of disease of bones and of the 
joints. 

5. In amputation in cases of injury an import.'rnt question has to be deter
mined, viz., the influence exercised by the lime that has elapsed from the in
fliction of the injury to the performance of the amputation, on its results. Not 
rmly is the rate of mortality influenced by the period at which the operation i::i 
performed, but the conditions that immediately occasion the fatal event; as l\Ir. 
James, of Exeter, has shown in a most excellent essay on the causes of death 
after amputatiou. 
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Amputations for injury are commonly divided by surgeons into p1'imary and 
~econdar!J; the pri1nary being those that are performed during the first twenty
four or thirty hours, before any inflammatory action in the part injured ha11 
taken place. By seconda1'!J amputation, many surgeons mean those operation& 
that are practised after the first twenty-four hours; whilst others again restrict 
the term to those that are done after SU})puration has set up in the limb, callinf' 
those amputations intermediate that arc performed between these two periods, 
viz., from the twenty-fourth hour to the occurrence of suppuration, and which 
consequently occupy a very extensive range. I think, however, that this dis
tinction is a somewhat trivial one, and not very easily applied in practice; and 
it is better to include under the term secondary, all amputations performed 
after infiammatol'y action has been set up in the injured part. In civil prac
tice, the mortality after primary amputations, as will be seen by the annexed 
tables, some\"ihat exceeds that following seeoudary operations. It is more e~pe
cially prinrnry amputations of the lower extremities, and particularly those of 
the thigh, that arc attended by very fatal results. Of the 44 cases of primary 
amputation of the thigh, recorded by ?.lalgaigne, 34 perished. .And of '.2J cases 
recorded by South, Laurie, and Peacock, as occurring at St. Thomas's Hospital, 
at the Glasgow Infirmary, and the Edinburgh Infirmary, every one proved 
fatal. This similarity of result occurring- in different institutions, shows clearly 
that this operation is one of the most fatal in surgery, and that the great mor
tality attending it is inherent to' it, and not dependant upon local or accidental 
circumstances. This danger of amputation of the thigh for injury is increased 
iu proportion as the limb is severed high up. It is least in those cases in 
which the operation is done for injury of the leg or knee joint, and greatest 
when it is performed for compound fracture of the femur, recovery from whicl1 
is rare indeed. 

Primary Amputaiion.6. SecondanJ Amputation6. 
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RESULTS OF PRIMARY AND SECONDARY Al\IPUTATJONS JN CASES OF IN'Jl'RY, 
AT UNIV.EHSJTY COLLEGE llOSl'lTAT,. 

I 
Primury. Steondary. 

I 8EAT. CASES. DEATJIS. CASES. DEATHS. 

I Thigh ..•. 7 4 16 JO 

I 

Leg .. . .. II 3 6 0 
Shouldernndarm 4 I s J 

I Fm-0>:ota; 6 0 J 0 

27 8 26 ll 

In military practice the cafl.C is different; secondary amputations being by 
far more fatal than primary. 'l'his is the experience of army surgeons from ,the 
time of Faure, Larrey, and the })en insular officers, to those of the late Crimean 
campaign. Thus, Faure only saved 30 out of 300 secondary amputations, 
whilst. Larrey saved threc~fourths of those in which he amputated primarily. 
In the Peninsular war, the mortality after secondary amputation of the upper 
extremity was twelve times, and after secondary amputation of the lower limb, 
three times as great as after primary amputation of these parts. I mn inforruccl 
on high authority that in the Ilritish army in the Crimea, from the ]st of -~pril 
to the close of the war, the relative rate of mortality per cent., after primary 
and secondary amputations, was as follows : 

After primary amputations at the shoulder) 27; of the a.rm, 17; of the fore
arm, 3; of the thigh, 62; of the leg, 30; and of the foot, 17. 

After secondary amputations the deaths per cent. were-at the shoulder, GG; 
of the arm, 31; of the fore-arm, 28; of the thigh, 80; and of the leg, 76. Or, 
for the upper extremity, the whole rate of deaths after primary was 15, against 
41, after secondary amputations; whilst, for the lower extremity, excluding the 
foot, it was 46 for the primary, against 78 per cent. for the secondary. 

1.'o what is this difference bet.ween the results of primary and secondary 
amputations in civil and military practice owing? 'Vhy arc the results of 
amputations reversed in civi l and military practice? Why arc primary ampu
tations more fata l in civil, and secondary amputations in military practice? I 
think we may explain this difference in respect to primary amputations, partly 
by the circumstances under which the injury of the limb has been received, and 
partly by the difference in the nature of the accident. As has already been 
stated, the shock to the system is the main cause of death after primary amputa
tions, and this is felt less severely by the soldier than by the civilian. ..:\.soldier 
struck in the heat of' action, when his spirits arc raised, and his courage is 
high, treats his wound almost with indifference, or looks upon it, perhaps, as a 
glorious accident of his profession; whilst the civilian, whose limb is crushed 
by the wheel of a carriage, or the fall of a. scaffold, is not only mentally unpre
pared for such an accident, but is depressed by the magnitude of the calamity 
that has unexpectedly overtaken him, in which he sees, perhaps, his own ruin 
and that of his family. llcnce, the depressing influence of the shock of tht. 
injury is seriously increased by the mental distress accompanying it, and the 
chances of recovery are proportionately diminished. 

In secondary amputations the influence of shock is no longer felt, but the 
~hief danger arises from the occurrence of gangrene, diffuse inflammation, 
secondary hemorrhage, and all those morbid conditions that are apt to be 
induced by defective hygienic circumstances, and in these respects the civilian 
is more favorably situated than the soldier. If an injured limb be not 
removed on the field, the soldier is often conveyed to a. crowded hospital, neces
sarily overfilled with wounded comrades, and rife with pestilential influences, 
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where, if amputation is performed, he has little prospect of escaping infection. 
'l'he civilian, on the otlrnr hand, who is struck down by accident1 is placed in a 
state of cleanliness and comfort- ptobably greater than he has ever before 
experienced - can be successfully izuarded against all noxious influences, and 
consequently has the best possible chance of reconry afforded him. In addition 
to this, amputations are not uncommonly very properly done on the field, in 
cases in which an attempt would be made in civil practice to save the limb, and 
as the injuries are frequently produced by musket.shot, there is less mangling 
of the limb, and consequent shock to the system, than when a member is 
crushed by those accidents in mines, on railways, and by waggons, for which 
primary amputation is commonly required in civil life. 

As has already been observed, not only does the rate of mortality differ in 
primary and secondary amputations, but also the cause of death. Primary 
amputations are most frequently fatal from shock or exhaustion, although 
death from secondary diseases of a. low type is by no means of unfrequent 
occurrence in these eases. Secondary nmputations for injury most commonly 
carry off the patient by the supervention of diseases of a low type. Amongst 
these secondary affections lhat are, according to my observation at tbc University 
College IIospital, of most frequent occurrence, gangrene of the stump stands 
in the first place, especially after amputation of the thigh, and more particu
larly if the limb has previously been in a similar condition before the amputa..
tion. Then again phlebitis with pyemia, secondary hemorrhage, and some of 
the low forms of visceral inflammation, or congestion, as pneumonia, pleurisy, 
and diarrhrea, are of frequent occurrence. Pyemia and congestive pneumonia 
are the most frequent causes of death after secondary amputation of the leg and 
arm. Secondary hemorrhage to such an extent as to prove fatal is not of 
common occurrence; when it does happen it is usually associated with some 
diseased state of the blood that interferes with tl~c formation of a plastic plug 
in the artery. The treatment of this condition will be considered in discussing 
injuries of arteries. 

CHAPTER III. 

SPECIAL AMPUTATIONS. 

A~l:PUTATIONS or TUE HAND.-Thefi11gers not unfrequently require ampu· 
tation for injury or disease, more 
especially as the ri!sult of bad whit- Fto. 6. 
low. In mauy cases the un!?ual 
phalanx requires removal, having 
become neerosed. This may usu
ally most readily be done without 
amputation by making an incision 
through the pulp of the finger, and 
then extracting the diseased bone, Q.... 
thus saving the nail and pulp, which 
will form an excellent end to the 
finger. Yet, in other cases ampu
tation will be required. This may 
either be done by cutting into the 
joint from its dorsal aspect with 
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a narrow-bladed bistoury, running across it lightly, touching the lateral ligaments, 
and making the flap from the palmar n.spect; or the flap may conveniently be 

made from the palmar surface by transfixion, 
FIG. 7• and then cutting cross the joint (Fig. 6). 1 

In doing this, care must be taken not to grt 
too far backwards, and to mistake the de
pression above the head of the second pha
lanx for the articulation, which would lead 
to a littleembanassment. Some little diffi
culty is occasionally experienced in finding 
the joint, and surgeons have endeavored to 
be guided to it by attention to the folds in 
the integument CoYering it; but in these 
there is no constancy, and no correlation 
exists between the joint and the folds in the 
skin over it. When the amputation is per
formed from the dorsal aspect the finger 
should be flexed, when the joint will be 
found immediately under the apex of the 
triangle formed by the })halanges. In ope
rating from the palmar aspect, the finger 
should be forcibly extended as soon as the 
flap is made, when if the knife be applied 
to the lateral ligaments the synovial surface 
will show itself; but, as a general rule, am
putation should not be performed between 
the proximal and i::econd phalanges; because 
as no flexor tendon is attached to the proxi
mal phalanx, it is apt to remain permanently 

extended, and a good deal in the patient's way. In the case of the index 
finger, however, it will be better to leave the proxi.mal phalanx, the stump of 

FJG. s. which forms a. useful opponent 
to the thumb. 

Amputation is frequently 
required at the metacarpo-plw
langeal ai·ticulations. Here 
it may be clone in two ways; 
either by lateral flaps, or the 
oval method. If by lateral 
flaps, the adjoining fingers 
should be well separated from 
the one about to be removed, 
by an assista.ntwho grasps the 
hand, so as to put the integu
ment on the dorsum upon the 
stretch. The point of a bistoury 
should then be entered about 
three-quarters of an inch above 
the head of the metacarpal 

bone; it is then carried forwards to a point opposite the interdigital web, drawn 
across the side of the finger, and then carried a little way int-0 the palm. 1'he same 
process is performed upon the opposite side, the flaps dissected down by a. few 
touches of the knife, the extensor tendon divided, the joint opened, and disar
tieulation performed. The oval method, which I think is the best, as it does 
not wound the palm, consists in entering the bistoury at the same point as in 

1 For the conse!'vu.tive surgery of the hand, vide Chapter XLIV. 
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the last case, carrying it as far as the web, drawing it across the palmar aspect 
of t.hc fing-c r, and then obliquely backwards to join the starting-point of the 
incision. By a few touches of the peiint of the knife the oval flap is turned 
back, and tl:c articulation opened. As a gcncrnl rnlc it is better to remove the 
head of the metacarpal bone together with the finger, as otherwise a wide gap 
will be left in the situation of the finger that has been amputated 1 and much 
deformity of the hand result. '!'his may be done by cutting the metacarpa l 
bone beyond its head across wit.h bone-forceps in a transverse direction, if 
it be either the middle or ring-finger that is removed (Pig. 7). If it is the 
index or little finger, the bone should be cut obliquely from without inwards, 
so as to shape the bone to the tapering form of the hand (lTig. 8). lf it be cut 
directly across, an ugly and inconvenient square protuberance will always be 
left, which will be much iu the way, and liable to constant injury. In some 
CWJlloyments, however, in which great strength and breadth of hand arc required, 
and where appearance is of little consequence, the head of the bone may ad van. 
tageously be left. 

'l'he nfter.treatment of these cases is extremely simple. The hand should be 
put upon a splint, the wound covered with a J)icce of water-dressing, and the 
ends of the fingers, with a small piece of lint interposed, tied together by meane 
of a tape, care being taken, howenr1 that they do not overlap. The shaft of 
the metacarpal bone that is left will gradually atrophy, and thus a very taper 
and shapely hand eventually be left (Figs. 9, 10, and 11). 

FIO. 9. Fw. 10. Fm. 11. 

Amp1itation of tlie Thumb. -In disease or injury of the t.humb as little as 
possible should be removed by amputation, for if even but a ''cry short stump 
of the metacarpal bone is left, it will serve as a useful opponent for the other 
fingers. When the thumb requires amputation, it may most conveniently be 
removed by Liston's method. 'l'hc point of a long narrow bistoury should be 
introduced well on the palmar aspect of the carpo-mctacarpal articulation, car. 
ried over this, which it opens (Fig. 12), and the dorsum of the hand as far as 
the web; the point of the knife should then be pushed downwards through 
the ball of the thumb, transfixing this and issuing where the incision com
menced. It is next made to cut outwards, keeping close to the metacarpal 
bone, wbich is readily twisted out, the remaining attachment being separated 
by a few touches of the knife. A oval incision will be left, which comes toge
ther closely by a narrow line of cicatrix. In amputating the right thumb, )t 
will be necessary for the surgeon if he adopt the method just. described, eithl:r 

4 
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to use his left hand, or to cross bis hands in an awkward manner. In order to 
avoid doing this, lie may reverse the steps of the operation with advantage; 
first transfixing the ball, and making the anterior flap 1 then cutting over tbe 
dorsum, opening the joint, and turning out the bone (Fig. 13). 

FIG. 12. FJO. 14. 

Tlie rnelatorpol bones, with or without the fingers supported by them, occa
sionally require removal for dise::ise or injury. l•'or these operntions, which are 
not of a very regular kind 1 it is difficult to lay down definite rules; but in per
forming them, care should be taken to make good square flaps of sufficient size, 
but to avoid cutting into the palm if possible. It is well not to disarticulate 
the lower end of the bone, so as to open the wrist-joint, but rather to cut it off 
with bone-forceps a little above this. In injuries from the explosion of powcler
Hasks or gun-barrels, when the hand is much shattered, it is of great conse-

quence to avoid cutting up the 
palm to too great an extent, 
and it is well, in these cases, 
to save a finger if possible, 
which will be more of use to 
the patient than any artificial 
limb, however ingeniously 
constructed (l?igs. 15 and 16). 
When only one finger is left, 
as the index or little finger, 
with the thumb, in cases of 
partial amputation of the hand 
after injury or for disease, the 
digit that remains not on ly 
becomes more mobile than 
formerly, but greatly increased 
in size and much stronger 
than before, so that its util
ity becomes materially :mg-
rnented. 

Amputation at tlte wrist is not very often required. In performing dis. 
articulation at this joint, its peculiar shape with the convexity lookinO' up
wards must be borne in mind. The integuments being well retracted, an 
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arched incision should be made from one sty loid process to the other, aCJ:ross 
the back of' the joint, with its convexity looking forwards (Fig. 17). 
'l'hc articulation having been opened, 
and the lateral ligaments divided, the FIG. 17. 
knife is carried forwards so as to 
make a well-rounded flap from the 
palmar surface; in doing this, care 
must be taken not to cut against the 
JJisiform bone; which projects a good 
deal beyond the other carpal bones. 

AMPUTATIONS OF TIIE ARM.-Am
putation of theforearni is not unfre
quently required for disease or injury of 
the wrist or hand. In performing this 
operation, as long a stump should be 
left as possible, so as to give the patient 
more power over any artificial limb that 
may be fitted to it. The flaps should 
be about a. coup!~ of inches in length, 
and well rounded, the hand being placed in a midstate between pronation and 
supination. 'l'he dorsal flap is best made by cutting from without inwards; the 
line of incision commencing just at the palmar aspect of the under part of the 
ulna, being carried forwards for a little distance parallel to this bone, and 
then across the arm in a. slightly curved manner, until it reaches the palmar 
aspect of the radius; it must then pass along this, until it reach a point oppo
site to that at which it commenced, and be dissected back. The palmar flap is 
next made by transfixion (Fig. 18). As soon as it is cut, the bones are cleared 

Fm. 18. 

by a couple of sweeps of the knife, and the intcrosseou~ membrane divided, 
they are then sawn together. The vessels will be found to be cut long at the 
end, and on either side of the palmar flap. 

Amputation of the arm is most readily performed by lateral flaps made by 
transfixion from before backwards; the bone is then well cleared by a couple 
of sweeps of the knife and sawn across. In clearing the bone, earn mu!.t be 
taken fairly to divide the musculo-spiral nerve by a. firm ~weep of Lhc knife 
round the back of the bone (Fig. 19)1 if the amputation is performed in that 
part of the arm where this nerve winds round the humerus. If the limb is 
very muscular, skin flaps and the circular section of the muscles will probably 
give the best result. 

Amputation at the shoulder;joint may be required for injury of the arm or 
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disease of the humerus; in the first c<isc it is best pcrform:d by transfixion; in 
the other, by cutting from without inwards. 'fhc subclavtan artery should be 

FIG. )9, 

compressed as it passes over the first rib; though, if the assistant be steady and 
W<1'1l up to bis duties, this may be dispensed with. 

'l'he operation, for so severe a proce-
F10. 20. <lure, is very successful; of 60 cases that 

occurred in the Crimea in the British 
army 41 recovered. 

In operating by transfixion, a Jong 
narrow-hladed knife should be used. In 
this operation, one assistant must have 
charge of the limb; another should raise 
the flap; and to a third should be en
trusted the important duty of following 
the knife as it cuts behind tlrn humerus, 
and grasping the posterior flap with the 
axillary artery, so as to prevent hemor
rhage from this vessel. The assistant 
holding the arm away from the body, so 
as to relax the deltoid somewhat, the 
knife, instead of being entered by a punc
ture, should make a. small cross-cut about 
an inch in extent, at the point at which 
transfixion is to be practised, so as to pre

YCnt that jagging of the integuments by the }1Cel of the instrument which 
would otherwise occur. If the operation be on the ?·1!J!tt side, the surgeon 
stands before the patient, and the point of the knife should be entered about 
an inch in front of the acromion (Fig. 20); and being carried directly across 
f,he joint and capsule, should pass out at the posterior border of the axilla. 
ff on the left. side, the surgeon stands behind, and the point of the knife must 
:ie entered well behind the spine of the scapula, at the posterior border of 
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the o.xilla, carried across the anterior aspect of the joint, and brought out to 
the inner side of the coracoid process. In either case the large flap con
tainin~ the deltoid 
muscle must then F10. 21. 
be cut by a sweep 
of the knife down
war<ls, and as soon 
as made, raised by 
another assistant. 
The heel of the 
knife is now to be 
laid on the head of 
bone, the capsule of 
the joint cut across, 
and the attachments 
of the muscles to 
the tuberosity di
vided. In order 
to facilitate this 
part of the opera
tion, it is generally 
recommended that 
the arm should be 
carried forcibly in
wards across the 
chest. This may 
readily be done in 
the dissecting-room 
where the limb is 
entire; but in the 
cascof'comminutcd 
fracture of the humerus, with extensive laceration of soft parto:, it cannot be 
accomplished. In such cases as these, the head o.nd upper end of the hu
merus being broken off from the shaft, the lner-
like action of the bone cannot be put in force, F10. 22. 
and it is sometimes not such an easy matter as 
might at first appear, to detach its head from 
the glenoid cavity. In order to do this, I have 
in cases of comminuted fracture of the hume
rus, in which I was amputating at the shoulder
joint1 found it neces,.;ary, after opening the cap
sule, to seize hold of the upper fragment and to 
draw it forcibly downward!:! and inwards, by in
serting the fingers between the head and the 
glcuoid cn.vity, in order to divide the muscles 
in~erted into it . After the head of the bone 
has been turned out of the glenoid cavity, the 
knife must be Jlassed behind it, and carried down 
for a distance of about three inches close to the 
bone at its innertside. 'fhe surgeon then cuts 
across the soft part.~, so as to form the posterior 
Hap. In Joing this, the assistant, to whom this 
duty is entrusted, must follow the knife with 
his hands, grasping firmly the whole thickness , 
of the posterior fl.up, so as to compress the ax- · 
illary artery, and thus prc,•ent the occurrence of hemorrhage (Fig. 21). The 
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surgeon should not cut the flap across until the a!"sistant tells him that lie 
holds the vessel firmly, and then he must be cautious not to injure his assistant's 
fingers. The artery will be found to be cut long in the middle of the posterior 
flap, and a few smaller branches may be required to be tied at its inner angle 
and in the deltoid. The stump, after it is healed, will present the appearance 
in Fig. 22, taken from my last patient. 

In those cases in which this operation requires to be performed for disease, 
especially for tumors of the lrnmerus, by which the soft parts arc thinned or 
condensed, it may very conveniently be done by making the anterior flap by dis
secting it up from without inwards, using of course for this purpose a short 
knife; a broad bistoury is most convenient. The joint is then opened, and the 
posterior flap formed in the usual way. In this way I have easily performed 
ampu!ation at the shoulder joint for large tumors of the head of the humerus. 

AMPUTATIONS OF TIIE FOOT. - The phalanyes of the toes seldom require 
amputation; when they do, they may be removed in 

FIG. 23. the same way as the corresponding parts in the hand-
by the formation of a flap on the plantar surface, either 
by cutting from above downwards, or by transfixion. 

In removing a bone at the mctatarso-phalangeal ar
ticulation the oYal method should always be practised, 
so that the sole of the foot may not be cut into. In 
doing this, it must be remembered that the articulation 
is situated considerably abpve the web of the toes, and 
the inci1lion must therefore be commenced proportion
ately far backwards. As a general rule it will be found 
that the articulation is about the same distance above 
the web as the point of the toe is below it. 

The metatarsal bo11e of the great toe occasionally re
quires removal in whole or in part If the disease is 
limited to the anterior part, the shaft of the bone 
should be cut across with a pair of bone-nippers, and 

it~ l1ead l ~ft; for as this gives insertion to the peroneus longus, its removal 
will materially weaken the foot. The whole of the bone may be readily removed 

in the following way: the point of 
F10. 24. a strong broad bistoury should be en

tered on the dorsum of the foot in 
the interspacc between the first and 
second metatarsal bones, as far back 
as possible; it should then be car
ried forwards upon the ball of the 
great toe, to a point opposite to the 
web between the toes, and thence 
made to sink into the sole of the 
foot in a line parallel with the outer 

~:~~~\~~0~o;~~db~~~ut~t ~t2s~c~~~ 
back~ its plantar aspect being kept 
as tl11ck and fleshy as possible. 'l'he 
surgeon next passes the knife be
tween the first and second metatarsal 
bones, and cuts directly forwards 
through the centre of the angle be
tween the great and the second toes. 
In doing t.his, care must be taken 
that the edge of the knife is not 

directed too much towards the metatarsal bone of the great toe, lest it hitch 



againf<t one of the sesamoid bones. The surgcoa next seizes the extremity of 
the toe, and, pressing it well inwards, passes the point of the bistoury deeply 
into the angle of the wound (Fig. 24), where, by the division of some tcndinous 
and ligamentous fibres that constitute the key of the joint, he opens the articu
k.tion and detaches the bone by lightly touching its ligamentous attachments. 
By keeping the edge of the knifC well against the side of the bone, he may 
avoid wounding the dorsal artery of the foot, the bleeding from which would be 
troublesome. When the bone is to be partially removed, the operation requires 
to be 11crformed in the same way, the incisions, however, not being carried so 
far backwards. 

The metatarsal bone of the little toe may conveniently be removed by an oval 
incision, so as to avoid wounding the sole of the foot. 'l'his is best done by 
entering the point of the knife just behind the tubercle of the bone, carrying 
it forwards and inwards in the line of its articulation with the cuboid, to the 
centre of the fourth digital interspace, and thence forwards to the web of the 
toe; the knife is next carried round the plantar surface of this, the incision 
being continued obliquely into that which has been made on the dorsum of the 
foot U'ig. 25). 'l'he small flap thus formed is well dissected down, the knifo 

FJC. 25. 

p:\SSed round the under surface of the bone, and the joint opened by the toe 
being forcibly drawn outwards, and its ligamcntous conn~ctions lightly divided. 

The whole of the metatarsal bo1w; may be removed from the tarsal, by the 
operation originally planned rmd executed by 
l\lr. lley. '!'his consists in, first of all, making Fm. 26. 
a. large convex flap in the sole of the foot, one 
horn of which commences at the tubC'rcle of the 
fifth metatarsal bone, whilst the other termi
nates at that of the first, or rather opposite the 
projection of the scaphoid. A small flap is 
then made on the doreum of the foot, and the 
articulations exposed . These must then be 
opened w_ith some care, as they arc very irre-

~:~:~ia)~~~~be~~~is~!;~ ~~~~n: k~1~~t~t;r~~~ i~0~~~ 
middle cuneiform, and the mticulation of the 
fifth with the cuboid being very oblique. 
This operation is seldom practised, disease being 
rarely limited to the metatarsal bones; ~heir dis~rticulation ~lso from t~e ta~sus 
is very troublesome, on account of the 1rrcgular.1ty o.f the lme of art1culat~on, 
hence it is better to saw through the metaktrsus JUSt rn front of the tarsal articu
lations, rather than to attempt to disjoint the bones. 

Arnpulation through the tarsus may conveniently be performed by Chopart's 

~~r~~it~~~:; ~!c~e~~;~~i's;snj nth~i~~~i~idl:t~~n s~~ P~~o~d Iii~~ f~~~'~'cc;~i;.'1~1)~ c~ . .\~;! 
opcratimtmay be performed either by first making the flap from the sole of 
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FIG. 28. 

F10. 2i. 

the foot, and then disarticulating (Fig. 28), or the procedure n1:ty be rcver8ed, 
and the joints having been cut throu~h from the dorsum, the flap may after
wards be made (Fig. '.?0). I prefer the first plan, as it enables the surgeon to 
make a better and more correctly-fashioned flap . 

ln operating on the left foot, the knifo, a stout. bistoury, sl10uld be entered 
well behind the tubercle of the scaphoid, and carried forwards for at least three 

inches, to about 
the head of the 
metatarsnl bone 
of the t,"l·cat 
toe, then rifrht 
across the sole 
und down the 
outer side of the 
foot, as far as 
half an inch be
hind the fifth 
metatarsal bone. 
On the right 2 

[~~~~i~~s :~nc r~: 
versed by the 

knife being entered half an inch behind the metatarsal 
bone of the little toe, carried forwards to the root of the 
toes across the sole, and down the inner side to behind 
the tubercle of the scaphoid (Fig. 30, 2). This flap 
should be made broad, especially at the inner side, but 
well rounded at _ the angles, and should consist of the 
whole thickness of parts in the sole of the foot, which 1· Li;:e:[ t~:puto.tion of 

~~~:!t~i~s;i·e~~1~~~se~e;0~~~:r~~~i!~~: ~~nt~~;~t~~~~~\~!~= 2. L~:~i~~-Cbopart's ope-
the dorsum from one horn to the other of the plantar 3. Lines for excision of 
fop; the parts well retracted, and the articulations oa ealci!. 
opened by the surgeon bearing firmly upon the anterior 
part of the foot, and lightly touching the ligamcntous structures with the point 
of his bistoury. In this stage of the operation, care must be taken that the 
edge of the bistoury be not inclined too much backwards, lest it slip o,·er the 
astragalus and open the ankle-joint; or too far forwards, lest it pass ant1;rior to 
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the seaphoid-betwecn it and the cuneiform bones. After disarticula.tion has 
been produce-cl, the projecting head of the astragalus should be sawn or clippcJ 
off. The result of this operation is extremely fa,·orablc, the patient, by the aid 
of a properly constructed boot, being able to walk, and even dance with Yery 
little appearance of lameness. In some cases where the muscles of the calf are 
very strong, and calcaneum projccting1 the heel becomes drawn up, and the 
centre edge of the stump made to point down in such a way that the patien t 
is rendered lame by walking on the anterior sharp edge of the cakaneum, 
which irritates the flap. 'This condition is best removed by division of the 
tendo Achillis. 

Disarticulat/on ofllu foot at the a117.-le-joi11t Was first reduced by )fr. Syme to a 
regular operation. Ily its performance amputation of the leg may often boa,·oi<led, 
the patient being left with an exceedingly useful stump, which, as its covering is 
ingeniously taken from the lieel , ('onstitutes an excellent basis ofsupport(l;-ig. 3-1) 
The operation is performed by making an incision from the anterior part of one 
malleolus clown wards and backwards, across the plantar surface of the heel, to a. 
corresponding point in the opposite malleolus (Fig. 31). This flap is well dis. 
sected back, the knife being kept close against the bone, especially when it 
passes towards the inner side of the os calcis, in the neighborhood of the plantar 
arteries (l•'ig.32) . .An incision is next made 
across thedorsmn of the foot, from the upper Fto. 31. 
extremity of the sole flap on one side, to that on 
theother,andthcjointopenedfromthef'ront. ~ 
Thclateralligamentsshouldnowbctouehed ~--'-
withthepointofthebistoury,nndthetendo ·' , ")~ 
A.ehillis divided by pressing the foot forcibly • ·"\...:. r,Y _) 

!:~~sw(~f~. ~~~ b~u~~1~1~ t~~fs~n~e;~~ d~s~~~: ~' _ ! ·-r~-~--- -, ' 
tion; at the samctimetheoscalcis is com· 
pletcly separated from its soft attachments, 
and the foot removed; the two malleoli must then he sawn off, the plan ta!' 
arteries tied, and the flap brought up. A well-formed rounded stump will thus 
be left as represented in Fig. 84. 

F10. 32. 

Fw. 34. 

In performing this operation, ca.re must be taken that n,~ ?utton-holc aper
tures arc made through the posterior part of the heel flap. Ilns may common\~ 
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be ayoided readily enough whon the soft structures in this S1iuation are greatly 
thickened and infiltrated by plastic matter, as the result of chronic disease; 
b~t if the operation be required for injury of the foot, great care is required in 
digging out the heel, the integuments at the posterior part of the os calcis 
being Yery thin and adherent to the bone. It 1s also of importance that the 

t~;~~~1\J~i~r~:s d~~Cc ~c)~Jrg:h~~~~s~~p~drfii:: '~~i~~lb~af;ft~:~r"!~cfi0~1::o~F~~d s:2~ 
will accumulate, and the cicatrization of the stump will be much retarded. 'l'he 
principal point, however, to be attended to is, that the planrnr arteries arc cut 
long; unless care be taken to do this, the flap will be insufficiently supplied 
with blood, and sloughing, espedally of its outer angle, to which there is in all 
cases a tendency, will be particularly liable to occur. As union takes place by 
granulation, there will be a tendency to bagging in the stump, but this may be 
prevented by proper bandaging. 'l'hc tendency to sloughing and to undue sup
puration chiefly occurs in those cases in which the amputation has been per
formed as a primary operation for a crush of the foot. In one case, in which 
I l1ad occasion to perform it for an injury of this kind, a good deal of' trouble 
resulted from this cause, though eventually the case did }Jerfectly well, and the 
patient now walks with scarcely any difficulty. 

Various modifications of Syme's amputation may at times be practised with 
advantage, in consequence of the soft part covering- the heel being more or Jess 
ulcerated or disorganized, so as not to admit of forming a good basis of support. 
Under these circumstances, the flaps may be fashioned from the sides instead 
of from behind; and in this way I have more than once formed an excellent 
covering to the end of the stump. These lateral flaps should not, however, be 
made in any case that admits of disarticulation at the ankle in the ordinnry 
way. In no cn8e do they afford so great a basis of support as the integuments 
of t.hc heel, which are far more dense and elastic. 

Pi1·ogo.ff's ntodffication of Syme's operation consists in the prcsermtion of 
the posterior portions of the os calcis which is left in the heel flap. 'l'he opera
tion is performed in in the following way:- the incision is carried across the 

Fw. 35. sole of the foot, from one mal
leolus to another; but the flap 
thus formed is only dissected 
here about two lines. Disarticu
lation of the astragalus is then 
effected in the usual way by an 
incision across the front of the 
foot. A narrow saw is now ap
plied to the upper nnd back 
part of the os calcis behind the 
astragalus (Fig. 35), and the 
bone cut obliquely downwards 
and forwards; the malleoli are 
then removed and a thin slice 

~~. th\,~1~ic~~·:n~~~!;1g~f ta~~i~ 
operation over the ordinary 
mode of disarticulation consist 

~:tZ!11~ a~~~)~~ ~~;!~~re~~~~~:~~~ 
the readmessofthcunion of the 

~wo applied ~8seous sur~ace~1-and in the l ~ss likelihood of the vascular supply 
lll the po.c;ter1or flap bemg rnterrupted, as its ''ascular communicntions are not 
111uch disturbed, and the posterior tibial artery can always be cut lonO'. 

The Subostrngaloid amputation is another mode of disarticulatin':. the foot 
Io it the heel flap is made as in Syme's operation, and the articulati0~ between 
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the astra~alus and scaphoid being opened (t1rn ankle-joint lcfi intact), the 
bistoury is pas~cd under the astragalus, between it and the calc::rneum, which, 
together with the rest of the foot, is removed. In this amputation a good, Jong, 
useful stump results; but the cases requiring it must be few, as it does not often 
happen that the calcaneum, together with the nnterior range of tarsal bones are 
diseased, without the a:::tragalus also being invoked. 

In cases of caries of the tarsus rcquirin~ amputation, it occasionally happens 
that the surgeon cannot determine with certainty, whether the morbid action is 
limited to the anterior range of tarsal bones, or cxteuds so far backwards as 
seriously to implicate the astragalus and calcancum, and is consequently unable 
to decide whether the foot admits of removal by Chopart's operation, or requires 
disarticulation at the ankle-joint.. Under these circumstances all doubt will be 
cleared, and the proper operation performed, by making an incision across the 
dorsum of the foot in the line of the astragalo-seaphoid and calcanco-cuboid 
articulations; these are then opened, and the state of the bones examined. If 
the nstragalus and calcanemn be sound1 or but slightly diseased on their anterior 
aspect1 Chupart's operation may be done, and any carious. bone left behiqd 
gouged away. If, on the contrary, these bones be found to be deeply implicated, 
the flap may be dissected back f~r about an inch, and disarticulation at the 
ankle-joint proceeded with. It may also be well to bear in mind, that the tarsal 
articulations may have become so anchylosed1 as the result of old disease, as to 
require the application of the saw . 
....... 

AMPUTATION OF TIIE LEO may be performed in· three situations; either just 
below the knee, in the middle, or in the lower third of the limb. The ~election 
of the line of amputation must depend upon the extent of the disease, but, 
wbcre,·er practicable, the amputation should be performed low down; the mor
tality diminishing in proportion as the limb is removed near to the ankle. Of 
106 amputations in this situation done in Paris there were only 13 deaths. 
Surgeons used formerly, even where tl1e disease or injury was limited to the 
foot. to a::nputate immediately below the knee; in all those cases in which the 
patient would be obliged to wear a common wooden pin, the long leg stump 

F10. 3G. 

being 11ighly inconvenient when the patient rested on bis bent knee; whereas 
to those individuals who could afford the expense of a well-constructed artificial 
Jimb, the amputation was done in the lower part of the leg. But this difficulty 
has of late years been removed by the introduction of a short wooden j)in1 iu 
the socket of which the stump is fixed in the extended position; and amputation 
in all admissible cases should consequently, even amongst the poorer classes, be 
done at or below the calf. 

1'he flap amputation of the leg may be performed in the following: way. The 
tourniquet haying been applied to the artery in the poplitcal apace (Fig. 36), 
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the assistant, whose duty it is to retract the flap, takes l1is stand in this, as in 
a.II amputations of the lower extremities, opposite .to the surgeon. In the left 
lnnb, the point of the knife is entered at the posterior edge of the ti~ia, carried 
forwards for a distance of one inch and a h::ilf, then a.cross the an tenor part of 
the leg to the posterior border of the fibula, ~1p which the incisio.n i~ !1-rnde to 
extend to a corresponding distance. In the right leg, the same rnms1on com
mences on the fibular side of the limb, and terminates on the tibial 'l'hc flap 
thus formed, wllich should be broad and well rounded, is next dissected up by 
a few touches of the point of the knife, and transfixion of the limb made by 
passing the blade across behind the bones, from one angle of the incision to the 
other. The posterior flap ls then formed by cutting obliquely downwards and 
backwards, and should be about three inches long. The bones are next cleared 
by a, double sweep of the knife, and the intcrosseous soft parts divided by car
rying the instrument in a figure of 8 way between tl1C bones. In doing this, 
especial care must be taken not to direct the edge upwards, so as to split either 
of the tibial arteries, more particularly the anterior: for as this vessel retracts 

FIG. 3i, 

above the membrane, its ligature wben divided too high, is no easy matter. In 
sawing the bones, the fibula, should a.Jways be cut first, :is otherwise it will be 
pr~tty sure to be splintered. 'l'his bone may be best divided on the left side 
by sinking the hand below its Jeni of the limb, and using the heel of the saw: 
and on the right, by holding the hand above the limb, and cuttin"" with the 
end of the instrument (Fig. 37). 0 

If Lhe limb be very muscular, a large pad of the muscles of the calf will be 
left in the posterior flap; this will. usunlly he. a good deal in the way during 
treatment; it may slough, and thus rnterfere with proper union. In some cases, 
I have advantageously removed at one sweep of the knife the greater part of 
the muscul~r m~ss thus left, thu~ lea\"inf; lit~lc more than a skin-flap; but in 
order to avmd tins, the best operation cons1sts1 10 such cases as these, in formin,.,. 
s~iu-fl.aps on tbe :interior and posterior aspects of the limb, and then making~ 
circular cut through the muscles. In tl11s way the ends of the bones receive 
but a thin CO\"eriug; but this matters little if the operation is performed just 
bf.'low. the knee, for the pa.tien~ be~ring upon the_ a~teri?r face of the stump, 
exercises no pressure upon Its cicatrix when an artificial limb is adapted to it. 

Amputation through tlte knee-Joint, original ly recommended by Iloin, and 
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practised by Velpeau and other Continental surgeons, has recently founJ favor 
in this country and America. 

The operation nrny readily be performed in the following way. An incision 
is made directly across the knee-joint above the centre of the patella. The 
s~in-flap thus formed is dissected back, and the joint being opened above the 
patella, and the ligaments divided by a few touches of the knife, a long posterior 
flap is cut from the upper part of the calf of the leg, by passing the knifci'bchind 
the tibia and carrying it downwards for a suitable distance. The exposed 
articular surface of the femur is then to be sawn off. 'l1he only large vessel 
requiring ligature will be the popliteal. Some surgeons prefer making a long 
anterior skin-flap and a transverse cut through the soft structures of the ham. 
The anterior flap falls over the end of the femur, and being composed of the 
tough and extensile integument of the knee, constitutes an excellent covering 
to the bone well adapted for pressure. 

This amputation may sometimes eonYeniently be varied by being done though 
tlte conrJ.1Jles without previously opening the kuee-joint. The anterior flaJ) is 
fashioned as before, the posterior flap is then made by transfixion behind the 
joint, and the bone being so cle:ued, the saw is applied immediately above the 
articulation, and the limb thus rem9ved 
(Fig. SS). The result is the same in Fw. 38. 
whiche\'er way the operation is done 
The adrnntages of this operation over 
amputation of the thigh higher up .are 
undoubtedly great. The limb being re
mo,·ed at a greater distance from the 
trunk, the shock to the system will be 
less,andtherateofmortalitydiminished. 
The medullary canal of the femur not 
Leing opened there will be less likelihood 
of'osteomyelitis; fewer ligatures will be 
required, and if desirable these may be 
brought out through an opening ruade 
in the centre of the posterior flap, as 
Blandin recommends; and lastly, a longer 
stump will be left, the movements of 
which are more under the control of the 
patient than a. shorter one, owing to the proper muscles of the femur not being 
divided, and thus all the movements of that bone being preserved in their 
integrity. There is a little point of practice that I have found useful in this 
amputation, viz., to round off with the saw the sharp edge left on the condyle 
after the rerno,·al of its cartilaginous surface, and which otherwise mny press 
injuriously upon the flap. Dr. )larkoe finds that out of ·10 cases in which this 
operation has been done, there have been 17 deaths: a. ra.tc of mortality equal to 
37 per cent . 

.thnpulutions of the thigh arc commonly required, both for accident and for 
disease; 1hey may be performed in three situations: immediately above the 
knee, in the middle of the limb, or in its upper third. ln the amputation in 
the lower and middle third, a tourniquet may be applied high on the limb: but 
when the operation is done in the upper third there is no space for the applica
tion of this instrument, and the .surgeon must then trust to an assistant com
pressing the artery us it passes over the brim of the pelvis. This i8 best done 
by grasping- the great troehanter with the fingers of the right hand, and then 
applying the thumb firmly over the artery; upon this the other thumb is then 
pressed as firmly as possible, and thus all chance of letting the vessel slip is 
prevented. 

Am1mtatlon above the knee, or V crmale's operation, is best done by lateral 
flaps. ln performing this operation, the outer flap should always be made first. 
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'l'he point of tbe knife being entered in the middle of the thigh, about three 
inches above the upper border of the patella, is carried close round the bone and 
brought out through the centre of the ham; the flap is then cut downwards 
and outwards; the knife being entered again in the upper angle of the incision, 
is carried close round the bone to its inner side, and the inner flap maJe by a. 
sweeping cUt (Fig. 39). Unless the blade be kept in eon tact with the bone in 

this situation the femoral artery is very apt to be split; the flaps being then re
tracted, the bone is cleared by two sweeps of the knife, and sawn about four 
inches above its articular surface. 

Ia the middle and upper third of the thigl11 the antero-postcrior flap opera
tion is to be preferred. In ordinary cases the anterior flap may first be made, 

and the posterior one subseqcntly fashioned 
F10. 40. by transfixion (Fig. 40). If, however, the 

patient be very much emaciated, it is dif
ficult to get a good cushion from the ante
rior 1mrt of the thigh in this way, aud it 
is consequently preferable to follow the 
plan rccom.mended by l\lr. Luke, of making 
the poster10r flap first by transfixion, and 
the anterior one afterwards by cutting 
from without inwards (Fig. 41). In some 
instances in which the tissues at the pos
terior part of the thigh are mucl1 diseased 
or injured, whilst those on the anterior 
aspect of the limb. are sound, a .nry good 
st.ump may b~ faslnoned by makrng a. long 
square antenor flap by transfixion, and 
then cutting at one stroke of the knife 
through the soft part at the posterior 
a~pect of the limb in a. somewhat oblique 
direction from below upwards. The ante
rior flap when laid down will form the 
cushion at the end of the stump. If the 
patient be excessively muscular, and the 
amputation be a primary one, I think it is 
better to make skin-.flaps with a circular 

· incision through the subjaeent soft parts. 
(n this way the large gaping fleshy st~mps are avoided, which commonly ruu 
into unhealthy suppuration aud sloughmg, and lead to the death of the patient. 
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Amputation throtiyh the trochm1ters may sometimes be achantageously prac
tised, either in severe compound fractures of the lower part of the thigh, or in 
cases of those malignant cartil::iginous or osseous tumors of the lower and mid-

die third of the femur, and thus the more severe and dangerous operation of 
disartieulation at the hip avoided. Indeed, should it be found after section of 
the bone that this is so much injured or diseased as to require removal at the 
joint, this may readily C'nough be clone by dissecting the head out of the ace
tabulum with a strong scalpel or bistoury. 

Amputation at the hip-joint has been performed in a variety of ways, which 
it is not necessary to detail. The simplest and speediest consists in making a 
large and thick anterior flap by transfixion, nnd a short posterior one from the 
gluteal region and back part of the thigh. In order to perform this operation 
properly, the patient's body must be brought well forward upon the edge of the 
table, so that the natcs project beyond it, with the sound' limb tied to the leg 
of the table. One aesistant, whose duty it is to raise the anterior flap and com· 
press the arteries as they arc cut, should stand behind the surgeon; another 
must have charge of the limb and impress such movements on it, as to bring 
the head of the femur into the best position for the pro1Jer performance of the 
operation. 'l'hc duties of both these assistants are of the utmost importance, 
and should only be entrusted to fully competent persons. The pelvis and body 

F10. 42. 

must be well steadied by two or three others. The knife, which must ha,·e"' 
blade twelve inches long, requires to be entered and the flap to be made in dif
ferent ways, according to the side of the body on which the operation is per-
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formed. If it be on the left. side, the knife should be entered about two fingers' 
breadth below the anterior superior spine of the ilium, and carried deeply in 
the limb behind the vessels, and directly across th~ joint; its point being made 
to issue just above the tubcrosity of the ischium (Fig.42). In transfising, care 
must be taken not to carry the point of the knife too high, lest it enter the thy
roid foramen. The anterior flap must then be rapidly cut downwards and for
wards, about five inches in length. The limb which had, during this stage of 
the operation, been raised and slightly flexed upon the abdomen, must now be 
forcibly abducted and everted; the capsule of the joint is then to be opened by 
a firm cut with the point of the knife. So soon as this is done1 the head of the 
femur must be pushed up, so that it may start out of the acetabulum; the heel 
of the knife is then passed behind it, the remainder of the capsule cut across, 
and the posterior flap rapidly fashioned by carrying the knife downwards and 
backwanl.s through the thick muscles in this situation. When the nmputation 
i~ performed on the right side, the nnterior flap is made by entering the knife 
just aboYe the tuberosity of the ischium, and bringing it out two fingers' 
breadth below the ti.ntcrior superior spine of the ilium (Fig. 43); the remaining 

FIG. 43, 

1::steps of the operation being performed as in the last cti.se. In those cases in 
which amputation at the hip is performed for a severe compound fracture of 
the thigh high up, it may be somcwlrnt more difficult to get the head of tlrn 
hone out of the acetabulum, as the surgeon is depriYcd of the long lever afforded 
by the limb by which the liead is tilted upwards nnd forwards. In such cases 
as tl.1c~e, he must seize the broken fragment and draw this down at the same 
time that he pushes forwards its head and cuts firmly and fairly upon it. In a 
case \n which I amputated at the hip for compound fracture of the thip:h two 
inches below the trochanters, I found it necessary to use much force in depress
ing: the lower end of the frn,zment, and thus elevating and turning out its head. 

Jn amputation at the hip-joint, the great dang:er to be apprehended is exces
sive he~norrhage, the incisions bcin&' made so. high np that no tourniquet can 
be applted, or pressure of the artery m the grorn trusted to. It is therefore of 
great in:p?rta~ce t~ perform the operation ~'ith as much. rapidity as possible, 
and the d1sart1culat1on oug:ht to be effected 111, at most, thirty or forty seconds. 
The arrest of the hemorrha_!!e during the operation must be entrusted to an 
assistant who can be fully relied on. His business should be to compress the 
artery abo''C the brim of the pelvis, and then to follow the knife in the first in
~isim11 and as the auterior flap is being made, slip his fingers under it and grasp 
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1t firmly abo,·e and below, so as to compress the' femoral artery iu it, which is 
divided as the knife cuts its way out (Fig. -!-!). By grasping the tlap tightly, 

Fie:. 44. 

there will be but little risk of undue hemonhage from the femoral artery; but 
lest it should slip, or the assistant whose duty it is to attend to it by any chance 
fail in holding- it properly, it may be well to direct one of the assistants, whose 
business it is to steady the trunk, to have his thumb well pressed down into the 
iliac fo!'=.~a, so as to compress the artery against the brim of the pch·is. As Jhe 
posterior flap is being made, the bleeding from the gluteal and sciatic vessels, 
which i~ often Ycry free, may be arrested by two ass i~tants being in readiness 
to CO'\'"CI' and compress them with the fingers or sponges. The nrterics may 
then be ligatured one by one, as the assi~t:rnt raises his fingers from them. If 
he ham 7ood hold of the femoral, the vessels in the posterior flap may be tied 
first i but if the femoral be insecurely held, it must first be tied. The femoral 
arteries, both Ruperficia l and deep, will be found to be cut long and to project 
from the muscles by which they arc surrounded, so as very readily to f:ic seized 
by the fingers or forceps, pulled out and ligatured. 'fhc arteries in the poste
rior flap and on the inner side of the joint will be found in the intermuscular 
septa. Another point of importance in this operation, in making the first punc
ture across the thigh, is to avoid woundin~ the opposite limb, the scrOtum or 
the obturator fora men; this may be done by keeping these parts out of the way 
of the knife, and carefully guiding its course parallel to, but not against the 
pelvis. 

Amputation at the hip-joint has been performed, so far as I can ascertain, in 
126 cases; of these 76 died. In 47 instances it was for injury i of these 35 proved 
fatal. In 42 cases in which it was cl one for chronic disease, 2-1 recovered and 
18 died. According to Dr. S. Smith, the mortality from this operation ha~ 
been much less of late years than was fornicrly the case, and this is doubtless 
true so far as amputation at the hip-joint for disease is concerned; but in case~ 
of injury the procedure is still a highly unsatisfactory one. In all the 12 case! 

5 
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in which it was done in the erimea it prond fatal. The diminution of late 
years in the mortality when this operation is practised for disease, is doubtless 
in a great measure due to the better selection of cases, but especially to the cm· 
ployment of anresthetics, by which the severe shock to the system that usually 
r!'!~ults from so severe a mutilation is necessarily materially lessened. 

CHAPTER IV. 

CO~GESTION. 

Congestion plays an important part in surgery, it occasions serious structural 
changes, and runs into inflammation. Congestion is always a passive and mt:· 
chanical condition, hence the term active congestion should not be employed. 
Indeed, what has been described as "active congestion" is in reality a yariety 
of the infbnunatory process. 

Congestion is a true hypermmia; in it we find not only that the blood is 
greatly increased in quantity, but tha.t it circulates languidly through the part, 
and is of a darker color than natural. The arteries arc at most of their normal 
size, perhaps even contracted; the veins and capillaries are greatly di stended 
by the slowly-moving fluid. When the circulation in the congested part becomes 
completely arrested, srognati'on is said to have occurred. 

The symptoms of congestion are well marked when the part affected can be 
seen or felt; when occurring in an internal orgm1 they arc often very obscure. 
Congestion of an external part, may be recognized by the changes it induces in 
the color, the feel, the size, the sensibility, the temperature and the functiona 
of the part that it atfocts. 'fhe color ot' a congested part ranges from purplish 
red to a dusky brown; its size is increased; it feels soft, and pits under the 
pr~ssurc ot' the finger. The patient is often conscious of a heavy, dull, aching 
sensation in it, scarcely amounting to pain, but yet attended with uneasiness. 
The temperature is never above, but oftep. below, the natural standard, and the 
functions are lessened in activity. 

'l'he existence of congestion in an internal organ may be ascertained by finding 
its size increased, its functions modified, with a sensation of weight in it. 

'l'hc effects of congestion are of much surgical importance. The first change 
that usually trikes place is an effort in the vessels of the part to relieve thcm
~clves by a transudation of the more watery constituents of the blood into the 
surrounding cellular tissue. Hence distension of the cells of this tissue by the 
effused fluid, giving rise to a:dema. 

If the turgidity of the ''essels be great, and their walls at the san1e time 
weakcn"ed, rupture will occur and hemorrhage on to the surface, or into the sub
stance of the part,'ensue. 

In consequence of the infiltration of tlrn cells of the part, softening takes 
place, nutrition becomes less and less perfectly performed, and ulceration at 
last occurs. 'l'bese changes we not uufrequcntly sec in the integument:i of the 
legs of old people. In other cases the vessel!:! becoming permanently diln.ted, 
the part assumes habitually a redder or darker tint, becomes swollen, and if it 
be a mucous surface, it may be roughened and papillated, as is often obsen·ed 
in a. congested conjunctiva. 

The causes <Jf congestion, alwa.ys mechanical, may be divided into two great 
classes, which we often find conjoined . 1st. Those causes that act by obstruct-
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of the capillaxics and veins, s.o that they arc no longer able to withstand the 
outward pressure of the contained blood. Amongst the first set of causes may 
be specified, any condition that directly and immediately interferes with the 
proper return of blood through a vein; in this way the pressure of a tumor upon 
such a vessel pro<l.uees congestion of tht: part from which it carries off the blood. 

Venous obstruction docs not always act in so direct n. manner as this, for it 
not unfrequcntly happens that obstruction to the return of blood from one organ, 
will occasion a congestive condition of the vessels in n. distant one. Thus we 
fiud that some forms of congestion of the eye-ball are due to obstruction in the 
branches of the l)Ortal veins. 

The long-continued dependent position of a part may occasion irs congestion 
by the blood mechanically graviGating into it, and overcoming, by the pressure 
thus brought to bear upon the vessels, the onward movemeut of the fluid within 
them. 'rhus we see congestion of the legs from long-continued standing j of 
the hemorrhoidal veins from an habitually sedentary life; and of the posterior 
part of the lungs of those who have been long confined to the recumbent 
position . 

.Amongst the most common causes of congestion that act by enfeebling the 
nsscls, we find the debility of old age, acting partly by lessening the tone of 
the vascular systC'm generally; and partly by inducing a diminution of the pro
pulsive power of the heart. So also cold, by lessening the vitality and retarding 
the circulation of a part, produces congestion of it. Certain typhoid, or ady
namic states of the system, favor the occurrence of congestion in the more 
dependent parts. And lastly, inflammation may terminate in this condition. 

The obstructiYe causes are especially apt to induce congestion when they 
occur in connection with a feeble condition of the Yascular system. 

'The treatme11t of congestion has strict reference to its cause. 
The first indication consists in the removal of any source of obstruction to 

the return of blood from the part1 as by unloosening a ligature, or elevating a 
part that has been too long dependent; w, less directly, as in the case of many 
internal congestions, by restoring the freedom of the circulation through the 
larger viscera. Thus, a congested eye or pile may be relieved by the removal 
of hepatic or portal obstructions. 

The next indication consists in lessening the quantity of blood in the con
gested part. The mere removal of the obstructing cause may effect this. In 
other cases, the direct removal of the blood by scarification, as in a congested 
conjunctiva, or by leecl~s, as around a turgid pile, affords immediate relief. In 
some parts again, the judicious application of a bandage will prevent or remove 
congestion. With this view the hand and arm are bandaged before the a1)paratus 
for a. fractured clavicle is applied: and in varix the leg is supported by an elastic 
stocking, to lessen the pressure of blood in the dilated veins. 

'l'Le third indication in the treatment of congestion, consists in constringing 
the dilated vessels by the direct application of an astringent to them j thus we 
habitually apply nitrate of silver to a. congested mucous membrane, and cold 
douches to many external forms of the disease. 

lncJ'eased vascular action lies at the bottom of most surgical processes; few 
important surgical actions taking place without it. No process by which the 
separation of dead parts is efiCcrnd, or by which the repair of wounds or ulce•s 
is carried out, can occur without an increased activity of the vessels of the parts 
concerned. ]~very tissue is susceptible of it; and the surgeon often excites it 
intentionally as one of the most efficient of his therapeutic means; hcnco an 
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acquaintance with the clements and the details of the process, with its nature, 
5Y1J\~1!~~1~:~J~~:::~1~~~.5~~:;0~111 fs t~~1~\~~t~~~:in~t 0[i,~~: : 11i~~. 11D:~1c~;1~·inatio11; 2d. 
Jiijlrwunalio11. These two conditions, though in 1m1ctice most comm0nly found 
more or le~s conjoined, require to be studied separately. 

In dctrrmi11atio11, the blood is increased in quantity, of a bright arterial color, 
and circulates through the parts with great rapidity . '!'his co11dition, which j,. 
often called "increased action/' consequently resembles congestion in the blood 
hcin~ in cxccss1 but differs from it in every other respect. 

Dl'tcrmination of blood is a vital process, often of a Yery transitory character, 
and frc0,ucntly occurs n.s a. normal action in tho:;e conditions of the system in 
which 1 for temporary purposes, an increased aftiux of Llood is called for by par· 

~~~~1l~:~re~·~~~;;!· t:!::~s~,~~~~~11l:~:~1~1f~rt!~~u~~~::i1~11~s boe/~;·1~s1':l~~~ti~!i;ca~~r~~~nt~~r:,: 
employs determination of blood for therapeutic purposes. Under these circum· 
Rlanccs, therefore, it cannot be considered a disease. 

\Yhen determination of blood is of a chronic or continued eliaracter it may 
lead to such changes in the n.ppcar:mce, structure, and functions of a part a:, 
materially to modify its nutriti\'c and secretory activity, an<l then it become . .., 
truly a cJi,.ca;.:c. Under these circumstances the part is often said to be in a state 
of "chronic irritation.u 

The symptoms that characterize determination of blood to a part, arc those 
that we should expect to result from an increased quantity of blood rushin,:.r 
with increased velocity through the affected textures. '!'here is redness of ;l 

Lright scarlet hue, swdling from turgescencc of the vessels, heat cognizable to 
the :-.urgcon as well as to the patient, a feeling of fulncss rind of throbbing, with 
an increa::.e in the quantity of the secretions of the part; in fact, all those 
symptoms that characterize inflammation in its milder forms, but in a minor 
degree, and of a less persistent character. 

'J'hc f'j}(,cts of determination of' blood, when acute, consist either of rupture 
of the affectc<l vessels, an<l a natural relief by the hemorrhage which ensues, as 
may happen in })iles after a dose of aloes has been given; or, in the pouriog 
forth of the secretions of the part, if a. free surface or glund, considerably 
.'.lugmcntcd in quantity and dcYiatillg somewhat perhaps from their normal cha-

;\~~~:; ~~i~11o~,~~:.?~~i~~:~~1 s~;~~r~!~~~u~1!~~~,u~~~~~i~~t a~~·::11:u~t.~::~~~· :::~~ ~11~:l~~.c. 
'!'he more remote effects of chrollic dcterminatiou of' blood to a part, con::.i::.t.'i 

in permanently increasing its nutritiYe activity an<l tht.E leading to induration 
and hypertrophy. Or, determination of' blood may result in true inflammation. 

'.J'he c:m~C"S of determination of blood are three-fold: 
l.'ir:st, An external irritant <lireetly applied to a part will induce it, as when 

n. gT:1in of dust is blown upon the conjunctiva. 8ceondly, internal irritation, a:; 
nn increased use of a part, will determine an increased flow of blood to it 

~::'~~~;~:i~!~;~?~Jo~:~~'.~i~£~:~:::~:::~;~ ~~~:·:;~;~ii~'~;~~:, 1:~ub: :::1::~~:l 
The last cla.ss of causes consists in the repercussion of blood from one part to 

another. 
The treatment of determination of blood is nearly identical with that of the 

milder forms of inflammation; hence we shall reserve the consideration of it 
until we come to treat of that disea~e. 

INFLAJ\ll\IATION. 

The study of the inflammatory process is one of the most complex and 
<l ifficult on which the surgeon cau enter, but the labor required to master itb 
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details is well bestowed, inasmuch as an acquaintance with its nature, symptoms, 
and progress, giYes an insight iuto a. great part of the science of surgery. Thu 
management of inflammation as it affects different tissues and orgaus, and thus 
eonslitutcs di~t i nct diseases, compriseg a. great part of the duties of a. surgeon. 
'fhe theory of inflammation is a. purely physiological and pathologl-cal study, 
and however interesting its investigation may be, yet as the c\ i scu~sion of thi:; 
subject belongs rather to the domain of general pathology than to that. of prac· 
tical surgery, it cannot cons istently be entered upon here; but regarding the 
subject from a surgical, rather than from a. physiological or patholugical point 
of view, we must discarJ. all hypothesis, and confine ourselves to the results of 
trustworthy obsen·ution. • 

We have seen that in congestion the q uantity of blood is rncreas<'d, but 
the rate of its motion is lcs.:;cned; in determination we ha\·e enrything 
augmented, there is an increased size of the vessels, and an increased quantity 
of blood within them, circulating through them with increased velocity. In 
inf:L.uumation we have a combination of these conditions; we h<wc an increased 
size of the vessels, an increase in the quantity and rapidity of the motion of 
the blood, but conjoined with this we have ti tendency to its anc~t1 to its 
st3.guation at I'oints. In studying the phenomena of inflammation in the 
web of the frog's foot under the micrnscope, we observe that the fir.:;t change 
on the application of a stimulus is the momentary contraction followe<l by dila... 
tation of the artery; the flow of blood th rough it and the capillaries is at first 
accelerated, rehndation from congestion thcu ensues, aud lastly, stagnation at 
points . 

. At these centres of commencing stagnation 1 it will be seen that the blood 
appears to ebb and flow, oscillating to and fro, and then !)topping at bst; 
the immediate st:1gnation taking place in those capillaries, which arc not in 
the direct line of pa!;sage from an artery into a vein, and the arre.:;t takiug 
place by the adhcs,ion of the red corpuscl?s coalescing by mutual adhe::;ion 
into masses, which 1 after being canied bo<lily up and down more aud more 
slowly, at last appear to block up the vessel, part~y by overcrowding and 

~~~::nii~~11~;c~~ic1\l~1~tl{h:Yanb;1~01~~n~ni~~hb~~~~:e:~ ~~~o '::\;1l1a1~~~~~ af:.~::~J 
the stagnant part the vessels are crowded by an aggregation of the red cor
puscles, which appear to be more closely packed in consequence of' the draining 
away of the liquor sangui11is. rl'he blood docs not enter the part of' the vc:.:::;cl 
in which stagnation has taken place, but. passes off by a collateral brnnch 
(W.Jones). 

At this part also, where the circulation is retarded, the wh ite corpuscles may 
be seen to be increased in quantity, and appear to be adherent to the wall of' 
the vessel, along which they arc either stationary, or at most roll but fanguidly. 
A round the whole of' this area, in the centre of' which there is stagnation with 
rctmdation of the blood, there is that increased rush of an increased quantity 
of blood, characteristic of determination. 

These arc the general phenomena presented by an inflamed part when 
studied under the microscope. In order to become acquainted with the 
clements of th is process, we must analyze the condition of the vessels and of 
the hlood. 

First, as to the Vess,ols:-Thc arteries, capi llaries, and veins are all enlarged, 
not only in the part inflamed, but those around and leading to it, so that more 
hlood is conveyed with greater rapidity to the scat of disease. Is this enlarge
ment of the inflamed vessels primary or not.? This would appc:n· to depe u<l 
greatly upon the stimulant that excites the inflammation, and perhaps on. other 
circumstances that we cannot readily appreciate; thus, if a. weak solution of 
sa lt, or if ice-cold water or spirit of wine be applied to the web of a frog's foot, 
there is a momenta.ry constriction of the arteries and retardation of the flow of 
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blood, followed by rapid dilatation and accelerated fl.ow. In other cases again, 
as ,V. Jones has obscrYe<l, the dilatation may be primary, no contraction pre
ceding it, as happens when a strong solution of salt or of sulphate of copper 
and vinum opii is applied to the part. The solid sulphate of copper produces 
speedy, cqmplcte, and permanent contraction. 

Though the vessels generally are enlarged, the arteries especially become 
dilated, and this dilatation impliratcs the afferent vessels to a considerable 
distance, which can be felt, by the volume of their puh:ations, to be increased 
in biilk. That the coats of those vessels leading to the inflamed }Jarts are 
dilated in consequence of being relaxed, is evident from the fact that the 
pulsation in them is stronger and more forcible than in other parts of the 
arterial system, though equally dependent upon the l1Cart's action, to which 
their diminished tonicity offers less resistance. '.l'his may be readily observed 
in the pulsation of the digital arteries in a case of whitlow. That the vessels 
convey more blood through as well as lo the inflamed part, is proved by the 
observation of J,awrcnce, who found that in bleeding a patient, with whitlow 
of one hand, in both arms, more blood fl.owed from the inflamed than from the 
sound limb, in the same space of time. 

In consequence of the dilatation of the smaller a.rteries and capillaries of 
the part, reel corpuscles arc admitted in crowds wl1erc single files could only 
penetrate before; hence an appearance of new vessels is presented, though none 
are in reality formed. It is in this way that the surfoce of the conjunc tiva may 
in a few hours be brightly reddened, not by the formation of new vessels, but 
by dilatation and accumulation of blood in prcyiously existing ones. 

Besides this dilatation of the smaller vessels of the part, the arteries become 
elongated, tortuous and wa\•ed, increaf'ing in lcn,zth as well as in diameter. 
The German pathologists-KOJliker1 Hasse, and ]1ruch 1 whose Yicws :-trc con
firmed by Paget and W. Jones-l1ave observed that the arteries of the inflamed 
]Jart have a. tendency to become dilated at points, so as to pr~scnt small varicose, 
or ancurismal pouches projecting from their walls, or fo!<iform dilatations of 
their whole diameter. These changes would .ap}JCar to arise from one of two 
causes; either that the vessel is constricted at points between which it main-

~~i~~5 i~t1sn~~~::~~l;'ti~::e:f~,~I~~: it;:~~~:r;if~t~!i ~~. is apparent and not real; rn, 
I shall not ent~r upon the q.uest.io~1 as ~o the causes of these changes in tl1e 

vesse ls; how a stunubnt acts rn gwmg nse to them, and what share the nerves 
of th? part may have. in t~1eir production; as these are points out of the scope 
of this work, and which, rndeed 1 appear as yet to be altogether undecided. 
. The changes that the blood undergoes in inflammation are fully of as great 
importance as those presented by the vessels. 

1fhc most apparent physical change met with in this fluid, is, that it appears 
to have become thinner, as was long ago pointed out by Hewson. But there 
are other changes that can only be appreciated by ch.cmical :ind microscopical 
research. rl'hcse we must study as they affect the different constituents of the 
blood. 

The red particles have been shown by Andra! and Gavarrct to be increased 
in quantit)'. in ~h~ ~arl~, stages of infla~mation, but as the disease continues, 
they speedily drn11111sh m number; falling below the natural standard in this 
respect, as '~r. Jones and ~imon have pointed out. .Ko otl~er apparent change 

:)::~;.;~): t;~~ ~~1~!~io1:1a~~c~~1~i1~~~~p:m~j~~e~end,~,\~~i ~~u!:~~~i~1~1~1!~t~ti1~~~ ~~~~ 
t1cles, first pomted out by W. Jones, takes place Ill the vessels as well as out of 
th~ru, and is considered by its discoycrer, and by Ilcnle, to be owing to inspis
sat10n of the plasma 

The white corpuscles have excited much attention of late years in connection 
with the arrest of circulation in inflammation. Dr. Williams has shown that 
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they appear in increased numbers in the inflamed part, and by their adhesion 
to the walls of the vessels, become one principal source of the arrest of the cir· 
cubtion. There arc several quc!'itions, however, with reference to the white 
eorpu::-clcs. htly. As to t11eir actual increase; 2dly. As to the cause of this 
increase in their numbers; aud 3dly. As to the ir greater disposition to adhere 
to the vessels. 1'hcir increase in inflammation is stated by W. Jones to be 
partly relative, owing to the diminution in the red particles; and Paget, as well 
as other observers, is of opinion that it is on ly in sickly and young animals, 
kept for the purpose of' experiment, that this increase has been observed, never 
being met with in healthy animall'.S, or in the human blood taken from inflamed 
)Jarh>. Hence he infers that they are only met with in large numbers in in. 
flammation, when existing numerously elsewhere. Their appearance in large 
numbers iu the vessels of the inflamed part, and their accumulation here, is 
ascribed by ·w. Jones simply to retardation of the circula.tion; this conditiou 
being consequently the effect, and not the cause of the obstruction which, how
ev(."[', they may mechanically incrca.sc when it has been onco induced. 

The na.tural a.dhesivcness of the white eorpu!'cles to the sides of the vc.<;:;cl is 
such as to require a brisk current to sweep them along, hence when the force 
of tl1is is lessened, as is the case in an inflamed part, they arc not readily 
detached; but, as it has been shown that the tendency to cohesion is increa.sed in 
the red corpuscles, it is but reasonable to believe, with Dr. Williams, that the 
adhcsi,·encss of the white ones may also be augmented. 

The liquor sa.nguinis undergoes important changes in inflammatory blood. 
Quesuay, Hey, Thackrah 1 Babington, and Grainger, have all observcJ that the 
quantity of fibrine in it increases, and Andra! and Gavarrct have shown tlrnt it 
may rise from H per 1000 as high as 10 per 1000. This superfibrinatioo of 
the blood probably results from waste or oxidation of the tissues, and its aug. 
mentution mu.st not be looked upon as an increased development of nutriti\·e 
power. It is in fact the consequence of changes taking place in the blood and 
parcnchyma of the diseased part. 

The proportion of albumen and of saline matter is somewhat below the 
natural standard, whilst that of the water is increased above it. 

'Yhcn inflammatory blood is drawn from the body it coagulates more slowly 
than healthy blood; the coagulum also is harder and smaller, and the quanti ty 
of scrum apparently greater. 'l'hc surf"iwe of the coagulum is commonly 
covered by a tough layer of yellow fibrinous matter1 the Luffy coat,· and its 
upper surface is deprcs.sed in t!1c centre, h:wing elevated cdg~s! being cupped, 
as it is usually termed. By this ti buff" and "cup" the pract1t10ncr commonly 
estimates the intensity of the inflammation j but 1t must be borne in mind that 
buff may occur in certain conditions of the system, as in plethora, pregnancy, 
or after exercise, without the occurrence of iufiammation; and that the tissue 
affected, rather than the severity of the in~ammation, influences its quantity: 

~~ ~!:g~\,~! 1~:~~~e~~~~ nt~~1!~1:ou~~: s:~~~!d t•:~~~~ ~~d thl~a~~0~·~1~:y !~1:c,~~~:~o~: 
owinz, in some degree, to the krnd of vessel 111 wl11ch the blood 1s received, 
beina- most evident in tho.se which are rather narrow and deep. 

rrhcse are the Jlrincipal changes met with in the nsscls and blood of the 
affected pa.rt

1 
but it must not be supposed that the inflammatory process c~nsists 

simply in these change1:1; the nerycs and parcnchyma doubtless exercise an 
important iufluencc, the precise nature and extent of which can scarcely at 
present be appreciated, though the observations of Paget and W. Jones <lcwon

strate its cxi.stence. 
S\'i\IPTOMS OF INFLAJ\IllIATION. 

The symptoms of inflammation arc loMl and constitutional. In order that 
these should occur, so as to establish the existence of the inflammatory process, 



72 



i3 

encc serves a useful purpose by preventing the patient using or moving the 
inflame<l part. The intensity of the pain depends more upon the structure 
affected than on the violence of the inflammation. As a general rule, it may be observed that the intensity of the pain is in the inverse ratio of the swelling 
of the part affected. Thus, the pain of inflamed bone or fibrous ti~.sue is 
excessin; that of cellular membrane trifling. In cry:sipcb~ of the scalp, most pain is experienced in the cars; the pain of the inflamed sclerotic is far gl'cater than that of a. c!onjunctiva similarly affected. 

In some forms of inflammation pain can scarcely be said to exist, though the di:-;casc mny a:-.;ume the most dc~tructin form. 'l'hus, in certain in6am111:ltory 
affections of the throat and of the peritoneum there is little or no pain. foflum~ matory pai1l is always increased on pressure. 'l'hc churactcr of pain Yarie~ 
according to the scat of the inflammation. Thus, when mucous membrane~ suffer, it is often of a gritty, itching, or burning character, as in conjunctivitis; 
when the serous mcmbl':lnes of the chest or abdomen arc nttackcd 1 it is of a lancinating or stabbing character; aching in bones; throbbing when pus is 
about to form; sickening when the testis is affected. When the pain is principally elicited by pre~surc, the part is said to be tender. 'l'his tenderness is 
of great service in a diagnostic point of view; it may be elicited by direct l)rcssure upon the part, as by squeezing an inflamed tc:stis, or by pre:-;,,;ing two sur
faces t0;;cthcr, as in :m inflamed joint. In inflammatory pain, especially c•f osseous and fibrous tissues, there is very commonly nocturnal exacerbation. 

It i:; importaut to bear in mind that inflammatory puin is often not seated merely in the part affected, but radiates extensively along the course of the 
nerves, the terminal branches of which ure implicated to a limitc<l extent perhaps. ThU3, in inflammation of the testis we have pain in the loins and groins. In 
deep-seated ophthalmia the1'C may be exquisite pain along the branches of' the Fifth Xerve o\·er the whole side of the head or face, in con!lequcnce of the ciliary 
branches of the nasal, which are distributed to the iris and choroid, beco111i11g compreSlied or stretched. 

'l'he temperature of an inflamed part usually rises above its normal standard 
Iluntcr has, however, remarked that it does not increase above that of' the left nntriclc : thus, in a. case of hydrocele, he found the tunica. vaginali::; at 9~0 
lt'ahr. before inflammation had been excited in it, and at 98~ 0 after it had been set up. ln a. case of extravasation of urine, with severe inflammation, I fouud 
the temperature in the incision made in the perineum 98°\'ahr. It is probable 
that there is alwaJS a local increa:se of heat in inflammation. This, however, appears to the sensations of the paticut to be far greater than it is in reality. 
'!ravers truly remarks, "that the nerves measure the sensation, aud not the degree of heat." Iu many case.:; the sensation to the patient is that of Lumi11y 
in the part, though the actual rise in temperature may be but trifling. This is 

ow,~il~c t~a~:: ~~a~l~~<li~~1;!~~~i~1' ~!,~~=r::~~·;~~~ intcresling. In all processes in 
the economy in which determination of blood takes place, as in blushing or 
partnrition, the temperature rise1:1. This can clearly not be owing to any 
production of heat during respiration, which may account for the general beat of the blood, but not for its loml increase. It is more probable that, as the 
ordinary and general supply is dcri,·ed from the waste of the tissues, so that· 
of inflammation may be due to increased destruction of organic matters in tho 
part inflamed. 

~JJr.Kllfic11tion of Function, Cse, or .A ... utrition, invariably occurs in inflamma
tion, and f'urni~hes important local symptoms. 'l'hc functional activil.y of an 
organ is increased in the e~rlicr stages at least of inflammation, uud tho 
character of the secretions from the part materially uiodific<l. 'I'hus, when th~ 
mucous membrane of the urethra is inflamed, there is copious discharge frow 
it, and this is not mucous, but purulent. 
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The use of the part affected is greatly interfered with i thus, the bladdC'r can 
contain no urine, the eye cannot bear the light, nor a joint be moved when 
inflamed. 

The nutrition of the inflamed tissues is modified or arrested; hence, wasting, 
softening, or contraction, arc common accompaniments of this process. 

Co11stitutio1wl 5'.lfmptoms.-Thc severity of the constitutional sy1~1ptoms de
pends on the intensity and the extent of the di sease, or on the vital ll)lportaticc 
of the part affected by it; on the amount of local irritation, a'rld whether it is 
owing to external or internal causes. Thus, a moderate degree of inflammation 
in a pnrt of no vital importance, as the skin, and occasioned by an external 
cause, as an abrasion, gives rise to no appreciable constitutional disturbance. 
But if the inflammation be wide spread, as that of diffused erysipelas, or if it 
arise from constitutional causes, or if there be much local tension, as in whit
low, or if the part affected be of great importance, as the larynx or the eye, 
then the general symptoms become proportionally severe. 

'l'he constitutional disturbance in inflammation always assumes the form 
of fever-il~fiammatory or symptomatic fever, or Pyrexia . It is invariably 
secondary, bcingconsccutivc to the local affection. It is the true s11rgicalfe\'cr, 
no febrile disturbance occurring in surgical practice except as a consequence of 
local di!;case or injury. This fever appears to result primarily from deteriora
tion of the blood by the local inflammation, and from consequent reaction on 
the circulatory and nervous systems. Andra] states that increase of the fibrine 
of th e blood in inflammation is simultaneous with the accession of the fever, 
and that when once this increase of fibrine has taken place, the spread and 
intensity of the inflammation is increased by it. He has further observed that, 
in inflammation without fe\'er, there is no increase of fibrinc, and that when 
the fever ceases the proportion of fibrine falls to its normal standard. 'l'hus, 
the local inflammation occasions the supcrfibrination of the blood, and this the 
general fever. 

Inflammatory fever, or pyrexia, presents, however, an infinite ''ariety of 
forms; Lhe type which it assumes being finally dependent: 1st, on the state of the 
the bluod; :ld, on the condition of the nervous i:;ystem ; and, 3d, on the oc.. 
currence of certain local or specific symptoms, dependent on the seat of the 
inflammation. These varieties in the type of the fever arrange themselves 
1mwtieally into three classes. 1. St!Lenic, or ty])ical inflammatory fever. 2 . 
.Asthr11t'c1 or typhoift fever. 3. In·itativc, or nervous fever. In all these 
forms of fever, there arc three distinct stages : that of invasion, exacerbation, 
and decline. 

The stlunic form of inflammatory fever, true pyrexia, occurs in individuals of 
healthy constitution, young, or middle.aged, in connexion with those forms of 
inflammation that are of an active, acute character, and not unfrequently conse
quent upon injury . 
. In this form of fever1 the ~tage of .invasion i~ very s l ight~y marked, though 
1t always occurs. There are rigors, with some slight depress10n of the nervous 
system; but these symptoms may be M transient as to escape observation 
entirely, and speedily terminate in the stage of fobrile reaction. In the majority 
of c~ses, it is not m~til the cons~it~tional disturbance has reached this stage 
that 1t. attracts attention. The skrn 1s now hot, and usually dry; the puh:e full, 
l1oundmg, or thrilliug1 and quickened by thirty or forty beats in the minute 
above its normal ra.te j its character depending greatly on the tissue or organ 
affected: If this be .th.e mucous ?Jembrane, skin, or. a glandular structure, as 
the testis or mamma, 1t 1s compressible, though full j 1f a serous membrane be 
inflamed, it is small, incompressible, and wiry; if a fibrous tissue be the seat 
of disease, it is hard and full. 'l'he secretions arc arrested or diminished in 
quantity; hence the urine is high-colored and acid, the bowels confined, tho 
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tongue coated with a. white fur, and the mouth clammy, usually with much thirst; 
cherc is a feeling of great languor, and the head is often heavy and hot. 

As the fc\'er declines, if a fayorable termination occur, the system not uu. 
commonly relieves itself by a critical evacuation;-from the skin, by abundant 
acid 11crspiration ;-from the kidneys, by the free deposition of lithates in the 
urine ;-from the bowels, by cliarrhrea ;-and from some of the mucomi surfaces, 
by hemorrhage. 'l'he tongue cleans, the pulse subsides in frequency and 
strength 1 the secretions become freer, the thirst lessens, and strength and appc· 

~ 
tite return. Should the fever uot take a fin-arable course, death may ensue by 
the occurrence of serious visceral complications; the lungs and brain being 
especially apt to suffer, becoming the scats of fatal inflammatory mischief; or 
the sthcnic form of the disease may gradually merge into those types that are 
characterized by debility and initation 

The astlienic form of inflammatory fever principally occurs in those indi
\•iduals whose constitutions arc broken by prirntion1 dissipation 1 or by any of 
the general depressing causes of disease, as grief, anxiety, or long residence in 
a vitiated atmosphere. 

In constitutions such as these, so frequently met with in all classes, but espe
cially amongst the poorer residents in large towns, inflammatory fever almost 
invariably assumes a low form. There is also, in this variety of the disease, a 
special tendency to its complication with visceral mischief; the lungs b~ing pecu
liarly apt to become affected by a low form of pneumonia. 

'fhe asthenic form of the disease may come on as a sequence of the sthenic 
variety that has just been described; the symptoms gradually merging into 
those of u. low form 1 and being characterized by debility rather than by strength 
of action, the pulse becoming weaker though its frequency is kept up, the tongue 
becoming brown and dry, with a tendency to the early supervcntioa of Jclirium 
of a muttering kind. 

When the fover assumes the asthenic form from the very first, the period of 
depression is strongly marked, and often prolonged for many hours, reaction 
coming on gradually antl imperfectly, alternatin? with the depression against 
which the system is struggling. Even when fully established, the symptoms 
of thi s stage of reaction are not of a very active character; there is throughout 
an appearance of heaviness or stupor uLout the patient, with little activity of 
the intellectual faculties, and an early tendency to delirium of a lnw form, 
especially at night: the pulse is feeble, though quick; the skin either moderately 
hot, or else pungent and burning; the tongue brown and <lry, with sordes 
rapidly accumulating about the lips and teeth; the cheeks are often flushed, 
and the eyes bright and staring. As the third stage comes on, if the patient 
recover, critical evacuations, often of a. hemorrhagic or diarrhooal character, 
come on: the pulse subsides, the tongue gradually and slowly cle:rns from the 
sides and tip, and the patient slowly and imperfectly regains his strength; 
the convalescence being often interrupted by intercurrcnt disease, and the 
powers of the constitution being frequently broken for months, or for lifo. If 
the disease take an unfavorable cour:;e1 the weakness of pulse, and dark incrns
tation of' tongue increa8-e; the skin becomes cold; hiccup, sub.:;ultus, dyspnooa, 
or coma, supcn·cne; and death occurs from exhaustion, or as the result of vis
ceral complication. 

'.L'hc irrit(lti,;e fo\•er is of a less specific type. It is usually associated with 
the asthenic form, the nervous system being especially implicated. It occurs 
in individuals whose mental powers have been overwrought, or whoso ucrvous 
systems ha,·e been irritated and ~haUcred by intemperance. It is characterized 
by irregularity in its actions, sudden exacerbations, and a rapid decline. The 
several fobrilc symptoms run high in the early stages. The pulse soon becomes 
sharp and small; there is high delirium of a furious kind, wildness of e.yc, and 
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. heat of l1ead But these symptoms soon give way to signs of debility and 
exhaustion, and death takes place from .::oma. and cerebral irritation . 

There arc two ways in which inflammation may terminate without leaving 
any traces of its presence in the part affected; these are by Resolution, and by 
Metasfosis. 

'fhc termination by resolution simply means a return to health. The pnin 
and heat first subside, the swelling lessens, and lastly the redness passes ~way: 
the constitutional syrnptoms also disappear. With regard to the more intimate 
changes in the part itself, it will be seen that the dilated vc,%els contract, the 
stagnant masses of blood-discs are pushed on and broken up by stl'e:m1$ finding 
their way into and against them. Absorption, which bnd been hel<l in check 
dming the continuance of inflammation, comes into pby and removes the 
cxtrava11.ated matters, and secretion becomes more active, and helps to unload 
the part. Resolution may in this way be complete, or it may go on to a certain 
point and then stop, leaving one or other of the effects that will immediately be 
mentioned. 

By metastasis is meant a chan~e in the seat of the inflammation, its sudden 
and complete disappearance in one part and reappearance in another. 'J'his is 
lif ext1·cmcly rare occurrence; it is occasionally seen howe\'er, as in the inflam
mation of the testis, that suddculy supervenes on the disappearance of a gonor
rteal discharge. 

Besides th('se true terminations, inflammation commonly passes from the 
01dinary and primary condition into some other form of the disease. Thus, for 
instance, when plastic matter or lymph is thrown out, adhesive inflammation is 
Emid to have occurred. When it terminates in the production of pus, we haYe 
suppurative inflammation. Vi'hen an ulcer forms, ulcerative inflammation is 
said to h:wc set in, and when the inflammatory action is of such intensity as to 
cause the death of the part. affected, y011grc11ous inflammntion has occurred. 
~l'hese different conditions of the inflammatory process differ so widely from its 
ordinary forms, and from each otl1cr, as to constitute dislinct disem~es, aud as 
such to require separate and distinct consideration. 

W hen inflammation has once been set up in a part it may extend to other 
portions of the system in four distinct ways. 1st. By local extension; this 
may occur by the inflammation spreading along the tissue affected iu its co11 -
tinuit!J; as, for instance, along the skin, cellular or mucous membranes. 

2d. It may also spread by conti'yull!J of tissue, passing from one affected 
structure to an adjacent healthy one; thus we see the opposite surfaces of an 
inflamed joint involYed in <lis"ase at opposing points. 

3d. Inflammation may extend to distant parts through the medium of the 
blood. 'l'his fluid being altered and depraved, and increasing the liability to 

~~~;:2:~i~:~s~:~ou:~jl~;~:~~t:; :: \~ s;~;~bfi;,: 1~:t;~~~ ~~~:;:g o,f;,~r{~i~~~,'jro~:; 
4th. Inflammation may be carried to a. distant part by metastasis, as has 

already been stated. 
L]}Ccls of lnfiarmnation. - Closely allied to the local symptoms of inflamma

tion, are the local effeds of this disease. These consist first, of changes in the 
consistence of the part inflamed, which may be of' two kinds. l11d11raliu11, 
chiefly as a couscquence of chronic inflammati~n 1 occasioned by the turgcsccnt 
state of the vessels of the part, or the effusion of plastic matter within it. 
Softeni119, chiefly after acute inflammation, depending prtly on the infiltration 
'Jf effused liquids into the textures, and partly on a di!:'integration of the sub
itancc, and thus a lessening of the consistence even of the hardest tissues, by 
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impairment of their nutrition: thus an inflamed bone may be cut ar.d parc<l 
down with a knife, or the ligaments of an iufhmc<l joint become so soft as t•) 

admit of spontaneous dislocation. 'l'his softcniug may ultimately lead to the 
inter..:titial ab~orption of a part, which becomes shrunken and contracted after 
inflammation. l'lccration 1 ns will hereafter be fully stated, is not an unfrequcnt 
C')n::equencc of this softening- and atrophy conjoined with rigidity, as we see in 
these joints that han umlcrgoue inflammation. 

In chronic inflammation "·e not unfrcqucntly find tl1at increased nutritiYe 

~~~~~:?1~;1~~1~td:~l~:1 !~a~~il~ ~;.1 t;;~c~f:bs~e~11o~~~}~!z~a~~1;d i~1r~17a\~1; ~~~~1[, l~:~:~~c~~ 
being rather dependent on effusion~ into the cellular membra11c. lnstcrtitial 

~~s~,:r~;~~t 1~t fr:~~~~l~l~~~~~~lg ~rl ~s~~~·tb;~~~hz,~l\1;~cl~·:;1~~·i~f ~~~~;i~~1 °!tes~1~~~~l~ 
and shortening of the neck of the femur. 

Lo~s of transparency in structures that arc normally translucent is a common 
effect of chronic inflammation, as may C\'ery day be observed in the cornea or 
in the cupsule of the crystalline lens; iu some cnses this rather depend:: upon 
a modification of nutrition than upon the deposit of new nmttcr upon the part. 
In other cases, ::igain, it proceeds from the depo::.-ition of plastic matter in or 
i.pon 1t. 

The symptoms, terminations, and effects of inflammation that have just been 
described, arc those whi<;h characterize the more ordinary forms of the disease. 
Iu prnctice, howcnr, we recognize many important Yaricties of this affection. 
These may be referred to three heads, as they affect its d111·ation, its i11tensit9, 
or its cltaracter. 

1st. A:- to dumtion. The disease may be acute or 
few day:, to many years, being especially persistent in 
llaturally least vascular, as, for instance, bones a11d joints. 

2d .• \.s to intensity. "·hen the symptoms are well marked, th(· redness and 
heat great, the tension coo::.idemblc, and perhaps the pain severe, with corre. 
r;ponding constitutioual disturbance, the inflammation is said to Le active or 
ornte; when of a less intense character, it is tcnued sub-acute ; and 'vhcn there 
is merely reJness and swelling, with li ttle or no pain, and but slight constitu· 
tional disturbance, the disease is said to be of' a passi1:e kind. 'Ihc duration of 
the intiannn:ltion commonly influences its intem;ity, which is usually less in the 
more chronic cases; but very frequently we find the revcr::e, and that when of' 
but short duration it may be sub.acute or pa.ssiYc, whereas some forms of a very 
cl.ironic character may retain great uctiYity, am! arc especially liaLle to recurrcut 
acti,·e attacks. 

3d .• \.s to character. If the inflammation is circumscribed, occurring in a. 
11 ealthy constitution, and tending after a moderate time to terminate in rcsolu· 
tion, it is called fteullh!J or plt!e!Jmunous. lf' the vessels become distended aud 
dilated, the blood slowly circulating, the redness of a 1rnrplish tinge, and the 
swelling considerable, with but little heat, the disease is said to Le cougestice 
Of wilwalt!tv inflammation there are numerous varieties; the dij]iise ha\•ing a 
tendency to spread widely unchecked; the slrumo11s being modified by SCl'Ofula; 
and the specific inflammations, that arise from special causes, and arc J'requcntly 
capable of self:propagation. 

The causes of inflammation may be divided like those of all other diseases, 
into predisposing and exciting, and these again may either be of a strictly local 
character, or act locally, through the meU.iu111 of the constitution. 

L ocal 1n·edisposi11g ca11ses. - '!'hough e,·ery tissue of' the body is susceptib le 
to inflammation, yet some }Jart.s arc more liable to it than others. 'l'Lis cannot 
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be owing to any greater degree of Yascularity, for we find that the tissues lining 
the interior of a. joint more rc:ldily and more violently inflame, though they an.! 

~~~~~tancti~r~~;;fi~~r~i~~~a~es~cfs~rtiJ~de0:d, 1 ~~·01~1su~1~~~ s;·11~~~t~·f 1~~c1~~ ~:.~~:c!8 a~~ 
more li able than most other ti~sucs tO inflammatory excitement. Wl1atc,·cr the 
reason of this may be, there are two sets of causes that more especially vredis
posc tissues to inflammation. 

Thus, habitual O\'Cr-use or oYer-stimulation of a part, by producing determi
nation of blood to it, may readily drive it into inflammation. 

\Yhen a.1m't having once been the seat of inflammation, has been left in a 
weakened or impaired stale, it will be more liable to the occurrence of a second 
attack of inflammation, haYing less resisting power; hence, also, subsequent 
attacks are induced by Jess active excitin~ causes than were req.uired to call the 
first disease into a.ction; we see this in the inflammatory affections of CJCS and 

r~~l~~!~na~~~l~:\;:~a~iJ1igJ~t t~~~t~1~~r;llt~]ai~~~] i~l~~~~~lt~Ol~h~r d~:~~:C ':!~!c~isS1~8~e~~ 
scls of the part are already overloaded; this is often seen in the case of varicose 
veins, the congested sk in readily running into inflammation. 

It is of great consequence to ascertain whether any constitu ti6nal prcdispO· 
sition to inflammation exists, and if so, what its precise nature is, for the pro. 
gress of the local affection will in a great measure be dependent on tl1e amount 
of constitutional predisposition. The constitutional predisposing causes are of 
two kinds. 

1st. Inflammation is predisposed to by a state of general over.stimulation of 
the vascular and nervous systems. This condition may be hereditnry, as in the 
sanguine temperament, or dependent on youth and sex; or it may be acquired 
by habitual indulgence at table; the induction of plethora, producing an inflam. 
matory habit of body. .A.nd inflammations occurring in this habit of Lody are 
usually of the sthcnic variety, though not unfrequcntly accompanied in the case 
of those accustomed to alcoholic stimulants, by fever of an irritative form. 

A directly opposite condition of the system equally disposes the person to in· 
flammatory attacks . . Thus a state of Yasculnr and nervous depression, by les· 
scni ng the reacting power of the constitution, causing a loss of tone in the \'36· 

cular system, with ready tendency to dilatation of the vessels, and to stagnation 
of blood, disposes to inflammation. In this way inflammatory actions are espe· 

~!~~le~!>!n~ ~~c:::hi 1i1 n.~f~;f c{~~~~stlfc~ti;~~t~!· i~1n~l!~o~~ tl~efl ugce~~~~~ ~~::·~::se~~~ t~~~ 
causes than rn those m whom nutntion 1s more actively earned on. Ilcrc in· 
flarnmation usually assumes the passive, congestive, or asthenic forms. 

ac:f~~~ ec~~~J~go1~l~~s~:e~~air~1i!::i1 \1:;r~:~~s a::e ~~11J~cn~1~:~r~:csa~~~ =~1:.0~:1i~n~1~~~~ 
mat10ns, wh1~h. are, rndced, set up Ly nature as the means of rnpairiug the 
effects of the rnJury. 

Chemical agencies, as the application of caustics, and undue extremes of beat 
and cold, arc nlso amongst the most cornmon excitiug causes. 1'he application 
o'. the virus o'. cer~ain uwrbid poi~ons, 3:5 of syphilis and the malignant pm:.tules, 
directly occ~s10n it. An.<l. lastly·' cert.am sta~es of. the b~ood give rise to it, as 
we observe in those cond1t10ns ot the system rn which boils, carbuncles, &c. are 
produced. · 

TREATMENT OF JNFLAl\IilIATION. 

The ~Treatment of lnflomrnalion may be divided into the preventive and the 
curative. 

1'he preventive treatment can onl_y be employed in inflammations superveninO' 
on injury. In it the principal pornt to be attended to is, the removal of th~ 
local and constitutional causes of irritation. By doing this, the occurrence of 
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inflammation in a part that has been injured, or otherwise disposed to its :wces
sion, may be entirely preYented, or, if this be not accompfoshcd, much lessened 
in severity. 

The lorn/ prcvc11tive treatment of inflammation is best carried out by the 
removal of all sources of irritation, by absolute rc~t of the part, and by the fr<:o 
a~plication of cold. If the injury be superficial, and not very seven~, lint 
dipped in cold water, frequently renewed, may be applied; or, if the skin be 
unbroken, an evaporating lotion may be used. Should a limb or joint be 
se\•ercly injured, the cold irrigation will be a preferable mode of rcduciug its 
temperature. This may most conveniently be done by suspending over the part 
a large wide-mouthed bottle, full of water, in which a. few pieces of ice may, if 
necessary, be put; one end of a skein of cotton, well welted, is then allowed to 
hang in the water, whilst the other is brought oYer the side of the bottle. 
ThiR, acting as a syphon, causes a continual dropping upon the part to which 
the cold is to be applied. (Fig. 4.5.) In some cases the application of pounded 
ice iu a. bladder or of cold evaporating lotions, may be preferred to the irrigation. 

At the same time all constitutional irritation must be removed by abstinence, 
rest, and a free aperient. 

In undertakinµ; the curative treatment of inflammation, the surgeon must not 
allow himself' to be guided by the name of the affection that he has to do with, 
but he must be influenced in the means that he adopts by the actual condition 
of the patient, and the state of the di~eased part; for nothing presents greater 
variety than the management of the inflammatory proce~s, in different conditions 
of the patient, and in the different phases of that affection. \\'e shall accord
ingly consider the treatment of inflammation as applied to the acute and sthenic, 
the chronic, and the asthcnic varieties of the disease. 

Treatment of acute lnfl(immatirfa 1l'ilh jf'l:Pr of the Sthenic l!Jpe. - In the 
treatment of this variety of the di!lease, active and- energetic measures must 
early be had recourse to, especially if the patient be young and strong. There 
is no affection that is more under the control of the surgeon than this when 
occurring in a healthy constitution, and in which more can be done by acti\'e 
means early employed. It is consequently of the first import.wee that prceiou'i 
time be not lost by the employment of inefficient measures, otherwise import.ant 

~r~~1t c:i:s~~su::~e i;~e;:~:~~\~~e~~!~~~: 0£f1~~c~~~e o~~ t~n~~tau!t /t: ~~~~ ~~ 
extirpate it, lest it degenerate into some of the more chronic, passive, and in
tractable forms. 

'!'he first thing to be attended to in the treatment of the sthenic, and of all 
the other varieties of inflantmation, is the removal of the cause. 'l'hus1 rest 
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must be afforded to a diseased joint, light rcmo1cd from an inflamed eye, and a 
foreign body taken out of the flesh in which it is l~<lg~d. 

The next great indication is to lessen the determmat1on of blood to the pal't. 
The measures for accomplishing this comprise what is termed the m1t1"phlogi1;tic 
treatment. 'l'hisconsistsof constitutional and local means. 

Co11st(tutio11al mlfiphloyi.~tics. -'l'he most powerful and efficient that we 
possess is certainly blood-letting. and when the inflammation is sufficiently ex
tensive and severe, and the patient's powers warrant it, we may ha\'C recourse 
to the abstraction of blood. Now, blood can easily be taken away, but it cannot 
readily be restored to a patient, and we should neycr remove it unnecessarily, 
lest permanent ill effects to the health ensue. It is certainly not often required 
in the treatment of surgical inflammations; and should be especially a\·oidcd in 
nry young and very old subjects; in the inhabitants of large tow us generally; 
or in those in whom inflammatio11 of a. specific character occurs: hence in 
hospital or prirntc pl'actice it is now often found advisable to haYe recour~c to 
other means in its stead. It should never be had recourse to unless. an org-an of 
great importance to the economy, as the lung or brniu1 for instance1 be inflamed, 
or so injured that inflammation of it is imminent; or unless a tisfiue, like the 
transparent structure of the eye, be affected, in which it is absolutely necessary, 
at any risk, to cut short an inflammation before it give rise to change of btruc
turc, which, however slight, would be fatal to the after utility of the part. 'J.'he 
quantity of blood that should be taken necessarily varies greatly, according to 
the age and constitution of the paticnt1 and the nature of his disease; audit is 
of importance to bear in mind that when blooJ-lctting i.~ required, the system 
tolerates the loss of the vital fluid in n way that it does not otherwise do. The 
effect produced on the pulse and 011 the system should be the guide to the 
quantity to be taken away. A deei1led impression should be producc<l by Llood
lctting1 not so much on the frequency of the pul~e, as on its character; that 
should guide us, and not the number of ounces drawn. l'hc point to be obtained 
i~ the greatest eftOct upon the system with the lea.st loss to the patient, hence 
the bloo<l should be taken from a large orifice in the medium La!>ilic, or cephalic 
\·ein, the patient sitting upright. In repeating the venesection we must be 
guided by the impression that has been made upon the disease and by the state 
of the pulse. Purgatives should always be given early 1 except in some special 
cases of' acute inflammation of the abdominal organs. l'hcy clear the intc~tinal 
canal, free the secretions, and equalize the circulation. In g('neral, it will be 
found most n.dvantageous to administer a mcrcurial 1 followed by a brisk saline 

an<l this should be repeated from time to time during the progress of 
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we may see happening under their influence in certain diseases of the eye. 
They appear to do this rather by lowering the vascular action of the part, and 
thus allowing the absorption to be carried on, which had been arrested during 
the pel'.:;isteuce of the inflammation, than by any specific influence exercised 
over the effused fibrine. Care, howcYer, is required in the administration of 
this mineral. In irritable or cachetic constitutions it should not be given at 
all, or not without great caution. It is best borne by strong constitutions, and 
in acute inflammation of the serous and fibrous tissues. 

Calomcl, blue pill, and mercury and chalk, arc the preparations usually em
plo3·ed when the minc~al is given by the mouth. When administe1·ed endermi
ca\ly, the mercurial ointment is preferred; and the use of the mineral is in 
general continued until the gums become spongy, and a. red line is formed at 
their edge; the patient experiencing n. coppery taste in the mouth, aud the 
breath becoming fetid. It is not necessary to induce profuse salivation 

It is especially the combination of calomel with opium that }Jroduces the 
most beneficial effects in the treatment of surgical inflammation. 'l'wo grains 
of calomel, and a third or half' a gmin of opium, every fourth or sixth hour, 
tranquillize the system and lessen vascular action in a remarkable manner. 

Opium is not only of use in the way that has just been indicated, but is 
of essential scrvict!' in allaying the pain and irritability that often accompany 
infiammation 1 especially in many infb1111natory affections of the bones and joints. 
In the form of DoYer's powder it is of especial rnlue in this respect. 

In the treatment of active inflammation, it is of essential consequence that 
the patient should be .kept at rest in a well regulated temperature on low diet; 
in fact, the more complete the abstinence in this.respect is, the more rapidly do 
therapeutic means act and the febrile symptoms cease. 

The local treatment of inflammation i~ of the utmost importance, as it directly 
influences the vessels that are deranged in action. It consists of means of' the 
most nnied and opposite character; heat and cold; iced water and poppy 
fomentations; astringents and sedatives, are all employed, and all with success, 
but each only in certain stages and forms of the disease; and the art in con
ducting the local treatment of inflammation consists in adapting the various 
means at our disposal to the particular condition of the case before us . 

Lo1·al bloodletting is the most efficient means we possess in directly lessening 
vascular action in a part, as by it we take the blood directly from the inflamed 
and turgid vessels. It may be used in addition to, though it is now very com
monly employed in preforence to, general bloodletting i especially if the inflam
mation be not severe, if it occur at either of the extremes of life, in women, 
and in persons generally of feeble power. 

Blood may be taken locally by punctures, scarifications, incisions, or by 
leeching or cupping. ' 

Punctures mid incisions can only be practised in inflammation of the cuta
neous and exposed mucous surfaces, due attention being had to !mbjacent parts 
of importance. They constitute a very efficient means of relief to the part; 
as not only is blood removed, but an exit is afforded for effused matters; ten
sion and paiu are consequently materially lessened, and the tendency to slough
ing and other after-consequences perhaps prevented. The punctures should be 
made with a fine lancet, in parallel rows over the inflamed surface, and should 
not exceed a quarter of an inch in depth. The incisions must always be made , 
in the· axis of the limb, and should be so arranged as to afford the greatest pos
sible relief to the tension of the parts. Their extent superficially and in depth 
must rnry according to the seat of the inflammation. '.l'hus, in the inflamed 
conjunctirn they must of course be very limited in this respect, whilst in 
phlegmonous inflammation of a limb they may be of much greater extent. 
Uare, howe,·er, must always be taken not to wound superficial arteries or veins. 

· A modification of puncture is sometimes practised by opening the veins in the 
G 
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nei~hborhood of the inflamed part at severa l points at once. Thus, in inflarn· 
nrn.tion of the testis the scrotal veins may advantageously be punctured. 'Ibo 
bleeding from punctures and incisions should ::dways be encouraged by warm 
fomentations. 

Leeches are usefully applied to the neighborhood of inflamed parts, but 
shouH not be put upon the inflamed surface itself, as thci:- bites irritate. 
'£here are certain situations in which leeches should not be placed, as O\'CI' ::i 

brge subcutaneous vein, or in regions where there is much cellular .tissue, a3 

the scrotum or eyelids, lest troublesome hemorrhage or ecchymos1s result. 
So also they should not be applied near a specific ulcer, lest their bites become 
inoculated by the discharge. The bleeding from a leech-bite should be 
encouraged by warm poulticing or fomentations for some time after the animal 
has dropped off. In th is way from half an ounce to an ounce of blood may 
be taken by each leech. There is usually no difficulty in arresting the hemor
rhage from the bite; should there be so, continued pressure with some scraped 
lint, felt, matico, or powdered alum, will accompl ish this. If this do not 
succeed, as may happen in some situations where pressure cannot be conve
niently applied, as on the neck and abdomen, particu larly in young children, 
a piece of nitrate of silver scraped to a point, or a heated wire introduced into 
the bite, previously wiped dry, or a twiste<l suture over and' around it, may be 
required. · 

Cupping is the most efficient local means of removing blood that we possess, 
and the quantity extracted may be regulated to a nicety in this way. It can
not, however, be employed upon the inflamed surface it.self, on account of the 
pain and irritation that would be occasioned, and is consequently chiefly appli
cable to internal inflammations. As the scars made by the scarificators continue 
through life, cupping should not be practised upon exposed surfaces. 

The inflamed part should always be placed in such a position as to facilitate 
the return of blood from it. Unless this be done, the pain is greatly increased, 
and the congestion augmented. Ilence, it requires to be elevated ·on a level 
with, or above, the re~t of t11c body. A11 motion and use must likewise be 
interdicted, as favoring determination and increasing pain. 

In cold and heat we possess two most important local means of controlling 
inflammation. They can not, however, be employed indiscriminately. 

Ould:-'l'hcre are two stuges of inflammation in which cold may be employed 
with especial advantage; first, during the very early stages, rather with a view 
of preventing or limiting the inflammation, so that it may not pass beyond the 
bounds of adh<'sive action; and next when acute inflammation has passed off, 
the vessels of the ]JU.rt remaining relaxed and turgid: the application of cold 
acting as n powerful ageut in restoring the tone of .the parts. 

Cold should never be had recourse to when these stages have passed, and 
when suppuration is coming on, or has set in; still less should it be employed 
when there is a tendency to mortification. Its long-continued and incautious 
use may indeed give rise to extensive sloughin~ of the iufiamed part 

'l'he modes of applying cold vary according to the part affected. If the 
surface be inflamed, e\'aporating spirit lotions, to which sedatives may some
times be advantageously added, are the best. If it be wished to influence the 
w~1?le sub~tance of a limb, irrigation wi.th cold water should be adopted. (Fig.-15.) 
H 1t be rntended that the effect of the cold pene~rate deeply, as in jnflam
mations of the head, spine, or chest, it may be applied by means of pounded 
ice; to which, if an extreme degree of cold be required, salt may be added. 
The.ice is best applied by being placed in a bladder, gut, or a Mackintosh bag, 
partially filled. 

Warmth and moisture conjoined are of the utmost service in the treatment 
of inflammation. By these means, tension is relaxed, effusion is favored and . 
thus the over-distended vessels are relieved. If continued for too long a iime, 
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howe\'Cr, these means fa\'or congestion, and sodden t.he parts. ·warm appliC'a
tions are especially serviceable in all cases of inflammation attended by much 
pain, more particularly if this occur from tension; and they arc especially use
ful when suppuration is threatening, or has come on; and in many cases where 
there is a tendency to slough. 

When abscess threatens, or the surface is broken, nothing affords so much 
relief as a well-made poultice, either of linseed meal or of bread; this made 
soft and smooth, and not spread too thickly on the cloth containing it, should 
be applied as hot as the patient can hear it. 

Water-dressi11y, consisting of doubled lint, well soaked in tepid water, ancl 
covered by oiled silk, or thin gutta percha1 extending from half an inch to an 
inch beyond it on all sides, may be advantngeously substituted for a poultice if 
the sore be small, and the inflammation limited. 

Fome11tatio11s of warru water, or of decoction of poppy and camomile flowers, 
applied by means of flannels wrung out of these liquids, or of bags containing 
the boiled plants, well soaked in the clecoction, squeezed out, and applied hot, 
arc very useful in extcnsfrc superficial inflammations. The flannels and bab"S 
should be well coyered with oil-silk or l\lackintosh cloth, so as to retain the 
heat, and to prevent evaporation. Spongiopiline may be used as a substitute 
for ordinary fomentations in cases in which the surface is unbroken. 

These are the means by which acute active inflammation is arrested and 
cured. In their employment, we must endeavor to proportion the activity of 
our measures to the age, constitution, and vigor of the patients, the seat and 
intensity of the local disease, and continue them until the inflammatory action 
is not only arrested, but has entirely subsided, the part being restored to its 
ordinary healthy state. 

TREAT.!.I ENT OF CHRONIC INFLAl\Il\IATION. 

The treatment of chronic inflammation is far more difficult and requires much 
more attention than that of the acute form of the disease. Chronic inflamma
tion is so frequently complicated with various unhealthy conditions of the system, 
and with an impaired state of the general health, by which, indecd1 it is often 
kept up, that much practical tact and skill arc required in carrying out the the
rapeutic indications properly. 

In the treatment of chronic inflammation we have not only to subdue inflam
matory action, but also to remove structural changes and other effects induced 
by it. Hence, our object is not to produce a great and sudden impression on 
the system, as we are often required to do in the treatment of the acute affec
tion. In this way chronic inflammation can never be cured, or its effects 
remoYed. '!'he patient might be bled to death, and still the increased vasQU!ar 
action would go on in the inflamed part, so long as there was a drop of blood 
circulating in his vessels. It i!:I true that the same antiphlogistic means are 
employed in arresting the chronic, as in cutting short the acute form of the 
disease, but in a less energetic manner; our object being to induce a gradual 
and continuous improvement in the state of the system and of the diseased 
part. Local nutrition is always modified in chronic inflammation, and this can 
only be restored to its normal condition by close attention to all the circum
stances that tend to improve the patient's general health, as well as by pro
ducing an impression on the part itself by appropriate local means. Hence~ in 
the treatment of chronic inflammation hygienic measures are of the first con 
sequence. In most cases nothing can. be done without proper attention to these; 
and much by these that cannot be effected by any more direct medicinal means. 
The treatment of this form of inflammation must likewise be varied according 
as it is of an uncomplicated character, occurring in an otherwise healthy con
etitutiop, and assuming a sthcnic type; or as it occurs in a cachcctic and feeble 
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rule, warm apcricnts, such as the compound dccoction of aloes, with Rochelle 
salt, answer best; and in children a powder composed of one part of mercury 
and chalk, two of carbonate of soda, and four of rhubarb will be found very 
serviceable. 

LOCAL TREATJ\IENT OF CHRONIC INFLAl\Il\IATIO N. 

In chronic inflammation our local means of treatment are much more varied 
than in the acute form of the disease. 

Locol Uood-lelthtg is often required with a view of directly unloading tl1e 
'\"essels of the part, and this is accomplished by scarification, leeching, or cup
ping. Scarification is principally employed in chronic infiammat.ion of the 
mucous membranes. Leeches may very usefully be employed, in some forms 
of chronic inflammation, by applying two or three at a time and repeating this 

· application every second or third day. 
Tformth and nioist111·e arc not so serviceable in chronic as in acute inflam

mation, and care should be taken that they be not continued for 80 long a 
time as to sodden the parts. AM- astringent or stimulant, such as liquor plum bi 
or spirits of wine, may often advantageously be added to the warm application. 

Cold is seldom required in any but the advanced stages of chronic inflam
mation, in which there is debility and passive congestion of the \'csscls of the 
part. In order to re:no\·e this state of things, its application !ihould not be 
continuous, but be made twice or thrice a day, so as to occasion a. sudden shock, 
and produce a. constringing effect upon the enfeebled circulation of the part. 
This is best done by pumping or pouring cold water from a height, or by 
douching, and should be followed by active friction with the hands. 

Frfrtion is often of grca,t service in some of the forms of congcsti\'C inflam
ma,tion, and in the rcmo\'al of the thickening, stiffening, and induration that 
results. lt'riction may be pract.isc<l either with the naked band or with,some 
embrocation of a, stimulating or absorbent character. 

Uom1te1·.irritants are amongst the most energetic loca,l means that we possess 
for combating chronic inflammation. Rubefacients, in the shape of stimulating 
embrocations, to which absorbents, such as mercurial ointment may often advan
tageously be added, may be usefully employed as adjuncts to friction. 

By means of Ulsters applied either directly over the inflamed pal't, or at a. 
little distance from it, the surface being kept raw and exuding by some stimu· 
lating application, effusions and those chronic structural changes that accompany 
the more advanced stages of inflammation may be absorbed. 

In the latter stages of chronic inflammation, the pyogenic counter-irritants 
may be \·ery adnmtageously employed. By these a powerfol derivative action 
is induced, a,nd chronic thickening, may be melted away. 

lssiws are of especial ser\'ice in clHonic inflammation of the viscera, joints 
and bones; they should be applied in the soft parts over the affected Structures, 
and may be kept open for a very considerable length of time. They are best 
made in the following manner: - A piece of common adhesive plaster, about 
two inches square, ha\·ing a hole the size of a. shilling cut in its middle, is fixed 
upon the part where the issue is to be made; a piece of potassa fusa, about the 
size of half a cherry stone, is then placed on the surface left uncovered by tlic 
circular central aperture, a square piece of' plaster being laid o'~r all. The 
patient expericuces a burnin7 pain for about two hour!!, when it ceases; on re
moving the plast~rs a. black slough correspondi ng in size to t.he central aperture 
will be found. This must be poulticed fo1· a few days until it separates, and the 
raw surface then dressed with savine ointment, or stimulated by an iss.uc-bcad. 
As it shows a. tendency to heal, it may be kept open by the occasional applica,. 
tion of the potassa fusa . 

.A seton when counter-irritation is to be applied O\'er very deep-seated parts, 
is more useful than an issue. The seton may most conveniently be made in the 
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following way (fig. 46) : - A fold of skin about two inches or more in breadth 
is pinched up, and it.s base transfixed by a narrow-bladed bistoury. 'l'he blunt 
end of an eyed probe, threaded with the seton, is next pushed along the back 

F10. 46. 

of the blade from heel to point, which being withdrawn as the probe is carried 
onwards, the seton is left in t11e wound. A poultice should then be applied. 

The actual ca1itery is especially successful in tleep-scatcd chronic intiannua
tion, as of joints, when a deep and prolonged action is rrquircd to be set up. 
The cauterizing irons may be of various shapes. They should be }mated to a 
dull red heat and then quickly drawn in lines, crossing one another, over the part. 

Astrinyents directly applied to the inflamed pa.rts are of extreme service in 
those forms of congestive or passive inflammation in which the circulation is 
iluggish and the capillaries loaded, affording relief in these cases by iuducing 
contraction of the Yessels. In order to ensure their proper action they must be 
emplciv'ed of sufficient strength, for if too weak they irritate, and increase rather 
than rclie\'C the congested condition. The nitrate of silver is the astringent. 
that is commonly prefcrrecl 1 and this applied either solid or in solu tion , of a 
6trength from ten grains to one drachm of the salt to the ounce of distilled 
water, will produce a very marked beneficial influence in congestive iofiamma
~ion of the mucous and cutaneous surfaces. 

Pressure by means of well applied bandages, elastic webbing, or strapping, 
is of essential service in supporting the feeble vessels in congestive inflamma
tions. In many cases pressure may be advantageously conjoined with absorbents 
and rubcfacients, as mercurial and c:rn1phor liniment1 or the plaster of mercury 
and ammoniacum. This treatment, by removing congestion and promoting the 
absorption of inflammatory effusioni is especially useful in chronic forms of in
flammation accompanied by thickening of parts, as in the joints and testis. 

llaving now discussed the treatment of ordinary sthenic inflammation in its 

~l~~t~s~;11e~i~~1~~di~!i~~~:tf v;r~~;~~:i~;~f t t1~! ~\[~~:e~ror,~~~~: t~o0r1:a~~-g~~~~~1~n~~ 
tion derive their peculiarities more from the character of the constitutional 
disturbance that accompanies them, than from any peculiarity in the locai 
affection. Hence it is not in the topical treatment of the disease, but in the 
mo.nagcmcn.t•of the constitutio1~al . condi~ion, that ~he principal difference exists 
between this and the other varieties of mflammat1011. 

In considering this part of ou r subject, it is of especial importance to banish 
the term "antiphlogistir. ;" for the same treatment that would be anti-inflam
~atory in one form of the disease, would certainly fayor its progress in another. 
H ere we must be entirely guided in th~ means that we adopt by the condition 
of the patient and the character of the symptoms. If these from the first par
take of the asthenic or irritati\·c type, we cannot at any period have recourse to 
the treatment that bas been recommended in sthenic inflammation. lf' the 
disease commence in an active fOrm, the fever progressi\•ely assuming a. lower 
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1.nd lower character merging into the asthenic and irritative conditions, so must 
we gradually alter the nature of our general treatment, which is always a deli
cate procedure, requiring much caution. '!'hough the inflammatory fever may 
at first assume tl.1e sthenic form, if there is reason to believe, from the broken 
constitution of the patient, or from the congestive or passive character of the 
local inflammation, that the constitutional symptoms will not long continue of 
this type1 we must be extremely cautious bow we lower the patient by active 
depiction; for however high the fever may at first run 1 and in these cases there 
is often febrile disturbance- of a very active character for the first few days, the 
disease speedily expends its force and rapidly subsides into a low form. In _such 
cases as these, which are of very common occ-urrence in London practice, more 
particularly in hospitals, we should never bleed, but content ourselves, after 
clearing out the bowels, with keeping the patient quiet on a moderate or low 
diet, and administering diaphoretic salines. As the symptoms gradually merge 
into the typhoid type, the pulse with increasing frequency diminishing in power, 
the tongue becoming dry and dark, and the other symptoms of asthenia begin
ning to show themselves, we must begin to give some i:timulant in combination 
with the salines. The carbonate of ammonia in five to ten grain doses, or even 
more, may be gi>cn in au effervescent form, with fifteen grains of the bicarbon
ate of potass and a sufficient quantity of citric acid, every third or fourth hour. 
'!'he nourishment must be increased; and wine or alcoholic stimulants must be 
conjoined with it in proportion as the symptoms of debility become more and 
more urgent. ln effecting this change we must be careful not to run into the 
error of over-stimulating our patient i this may be avoided by observing the 
fo:fluence exercised ou the pulse and tongue by the change in treatment. 

In the majority of cases this stimulating }Jian is not well borne during the 
first few days after the setting i1Iof an inflammation; but when the more active 
symptoms show a tendency to subside, when the bowels have been well cleansed 
out and the skin is beginning to assume a slight degree of moisture, then it may 
be resorted to with e,·ery success. 

In many cases, however, it happens tlrnt the symptoms so rapidly sink into, 
or, from the very first, assume so asthenic a character, that the only treatment 
that holds out a chance of saving the patient's life consists in the early and 
free administration of tonics aud stimulants, with mild nourishment; such as 
ammonia and bark, wine, brandy, or porter, with beef-tea and arrowroot, and 
of these, large quantities may be required in lhe four-and-twenty hours; the 
patient evincing a tendency to sink whenever their use is interrupted. The 
brandy and egg mixture of the pharniacopreia., if well made, combining as it 
does nutriment and stimulus, is the best remedy that can be administered in 
many cases. 

Under this plan of treatment the tongue will be found to become moist, the 
Lrown sordes to clear off from the inside of the mouth, lhe pulse to become 
steady and full, sleep to be procured, and the strength maintained. 'l'he more 
I see of surgical inflammation the more confidence do I feel in this stimulating 
plan of treatment, which is the only method of carrying patients through those 
low forms of inflammation that are so frequent in hospital practice. 'l'he lia
bility to these inflammations will also be materially lessened by the early em
ployment of a stimulating plan of treatment after injuries and operations 

As the asthenic passes into the irritative form, we may find it necessary to 
conjoin opiates with the general treatment. 

ln the lower forms of inflammatory fever, congestive pneumonia and asthcnic 
bronchitis frequently supervene. In this complication, the following draught 
may be advantageously given every third or fourth hour:-& 1'inct. Campi-: . 
comp., 11f 20 to 30, Ammonia-i Carbonatis gr. v. to x. 1 Decocti Senegro, ;5iss., 
with rubefacients, blisters, or dry cupping to the chest. 'l'he diarrhrea that not 
unfrequently occurs, must be met with opiates aud astringents; and if the 
urine cannot be passed, it must be drawn off by the catheter. 



88 

SECONDARY FORMS OF INFLAMMATION. 

Inflammation, if it do not terminate by resolution, passes from the forms that 
have just been described, into others of a secondary character. These arc:-
1st, the J;ffusive; 2nd, the Adhesive; 3rd, the Suppurative; 4th, the Ulcera
tive; and, 5th, the Gangrenous inflammati~ns. 

Effusive biflammation.-Effusions are not invariably the consequences of 
inflammation; serum and blood arc often poured out independently of it. In a 
natural and healthy state, effusion or transu<lation of a watery fluid is constantly 
going on in all parts of the body through tile walls of the capillaries, this plai;ma 
serving an important purpose in the nutritive actions of the tissues which it 
bathes. It is only when this is increased in quantity and altered in composi
tion, that it becomes a diseased product, constituting a:derna when occurrin~ in 
the cellular tissue, and d1·op$.J/ when accumulating in serous or synovial cavities. 
The fluid that is thus exuded in sufficient quantity to accumulate, is of a watery 
character, being neither liquor sanguinis nor serum, not containing the fibrine 
of the one, or the proportion of albumen· and salts of the other. Its transuda
tion is generally dependent upon venous congestion. Thus, if the veins of the 
leg are compressed, cedema of' the foot will occur; if those of the liver suffer 
pt:essure, ascites will result; or if the· n;nal veins are obstructed, albuminuria 
will ensue. 

If the pressure on the vessels be still greater, the capillaries may become dis
tended till they rupture, giving rise to effusion of blood, as in some forms of 
epistaxis and hematuria. 

Now, in inflammation, an increased <legrce of pressure exists in the inflamed 
parts, the vessels being over-distended as well as dibted, and blood continuing 
to be pumped with augmented activity against those that are already turgid; 
hence there is a mechanical tendency to the occurrence of some etfu~ions, anO. 
a disposition for the inflammation to relieve itself by the distended vessels pour
ing out some of their contents. But though effusions in inflammation are partly 
mechanical, they arc not by any means wholly so; for, in many cases, organizable 
matter and or~anisms appear, which did not previously exist, and which are 
produced by the local actions of the part. 

'.J'he proper effusions of inflammation are-1st, blood; 2nd, liquor sanguinis; 
3rd, serum; and, 4th, secretions of tissues or organs. These effusions arc in a 
great measure mechanical, depending on the dynamic state of the Yessels; 
though, doubtless, in many instances, modified by other causes of a vital charac
ter. Fibrine, or lymph, though usually spoken of as an inflammatory effusion, 
differs so remarkably in its vital characters from the rest, and is so evidently a 
new formation, thnt I shall consider it separately. 

The frequency with which one or other form of effusion oc.curs in different 
tissHes1 or organs, varies greatly. Paget observes, "each tissue has its proper 
mode and products of inflammation;" hence particular kinds of effusion are very 
rare in some, although of common occurrence in other parts. 

L Effusion of Blood often occurs in small quantity, tinging tbe other pro
ducts of inflammation. When this is the case, the coloring matter is broken 
down and dissolved, a condition indicative of a low state of the constitutional 
powers. In other cases, the hemorrhage may be abundant, the character of the 
blood being but little changed. 'l'his effusion is dependent upon over-disten
sion of the \'essels, with softening of the tissues, gi,·ing rise to rupture of the 
capillaries, without which it cannot occur, there being no such thing as tram
mlalion of blood in inflammation. Demorrhage of this kind most frequently 
occurs from mucous surfaces, which readily bleed when inflamed. It may also 
happen from the rupture of new vessels in freshly-deposited lymph. 

~ . EJl11sion of Liquor Sunyuinis.-ln this case the fluid parts of the blood 
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transude, lea•ing the red corpuscles behind. It is occ:uiionally met with in 
so-called serous effusions, into the tu.nica vaginalis, for instance i so also the 
serum contained in the blcb of a blister is really liquor sanguinis; and Paget 
has found that in this there is more fibrine when there is most strength of 
constitution. This fluid is not uncommonly met with in the subcutaneous and 
submucous cellular tissues; about the glottis, and in tho scrotum, for im.tance, 
giving ri:.e to a. gelatinous semi-transparent swelling of the part. In these cases, 
the more fluid portions n.re sometimes absorbed, le:Hing the fibrinc bcl1ind, then 
constituting the condition termed solid mlema. 'l'hc fibrine in this effusion 
o~cn docs not congulate so long as it is retained in the body, but when once it 
is remo\·ed solidification ensues. 

3. Serous or alb1trninous effusions are very common in inflammatious of a 
slight or subacute form, of serous and cellular tissues, giving rise to dropsies 
and ccdema. 1'hey most frequently contain a small a<lmixtnre of fibrinc, 
approaching somewhat to the characters of the last.mentioned effusion. 'l'he 
quantity of the fibrine contained in them is usually a measure of the degree of 
the inflammation. 'l'hcse serous accumulations form and are absorbed with 
great rapidity, and their absorption is usually most rapid when the fibrination 
is least. 

4. St'cretions of tissues and organs 1mdergo changes in quantit.y and quality, 
under the influence of inflammation. The quantity is at first increased; but 
<luring the active sthge of the inflammation, when there is much tension, it 
becomes diminished, the part being almost dry; as the inflammatory action 
subp;ides, and relaxation of the vessels ensues, it again becomes increased. 

'l'hc alteration in quality in secretions from glands, is chiefly due to the 
admixture of' morbid secretions from the mucous membrane. When a serous 
membrane is inflamed, the secretion not only accumulates in greatly increased 
quantity, as in acute hydrocelc, but it becomes turbid by the admixture of' flakes 
of lymph, which are sometimes so abundant as to !!ive it a puriform appearance. 
In other cases true pus is formed, as in inflammation of the anterior chamber 
of the eye, terminating in hypopium. 

In inflammatiomi of the cellular tissue, the quantity of fluid is either 
si~1ply increased, or it becomes fibrinous, occasioning solid ccdema and indu
ration. 

In inflammation of the mucous membranes, the most important modifications 
of secretion occur. The first effect is to cause the transudation of a serous 
fluid from the mucous membrane, the secretion becoming .clear, watery, and 
abundant. As the inflammation increases, exudation-corpuscles and large quan
tities of epithelial scales are thrnwn off, and mixing with the mucus, make it 
viscid and tenacious, 1·opy as it is termed. In the more advanced stages, we 
find pus, and exudation-corpuscles, with epithelial scales, constituting the 
various forms of muco-pus, and of true purulent secretion. 

ADIIESIVE INFLAMMATION, 

The adhesive is that form of inflammation which terminates in the effusion 
of fibrine, lymph, or plastic matter; it may hence be termed fibrinous or plastio 
inflammation. 

The study of the products of this form of inflammation is of great import
ance, not only because they form the basis of adhesive action, but that they 
are the media from, by, and iH which a.II the reparativc effects of inflammation 
take place, and the reconstruction of destroyed tissue is effected. J_,ymph, 
the material of repair employed by nature, has an independent and inherent 

:!~~:ltJ i~y 1;\~\~~~~tzr~f0~::~10~~·:1;:~~~1~a~~u~h~isf~~~~:n~f S1~e::~·~~ 
ration into structures lower in the scale of organization. .i\Iany of the ulterior 
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ri:ond~~t~y~~.;l~~ammation being but insta?ces of the d~velopm~~t ~r .degenem. 

Although lymph is usually observed by _tllC surgeon rn ~ scnu-sohd1fied form, 
hence often termed "coagulable lymph," it must necessarily be separated from 
the vessel:; in a fluid state. This separation is not a mechanical act,-but a vital 
phenomenon, analogous perhaps to the process of nutrition, by which a living 

~~~~~; ::~io~u~~ t!~~;se~:~:1 ~s ~~~!~a!~~cl~r t~fin~i~:~;d 0}r~~f ~~:v~~~~~.enit ai~dt~if~ 
fib~·ine, lymph, or plastic matter that plays so important a part as a rcparative 
agent in surgery; that is seen as a covering to the surf.nee of recent wounds, 
glazing them in a few hours, and causing speedy union to take place between 
their opposed sides through it!~ intervention. 

Ch(m1eters of Lymph.-The plastic (Williams) or fibrinous (Paget), and the 
aplastic C'"Villiams), eroupous (Rokitansky) or corpuscular (Paget), are the two 
varieties under which lymph is presented to the surgeon. 

The jibri11ous or plastic, is the true healthy coagulable lymph. When first 
poured out it is liquid, but it speedily coagulates into a whitish, greyish, or 
yellowish-white, elastic, semi-transparent substance, somewhat resembling the 
buff of coagulum. Chemically considered, it is not composed of pure fibrinc, 
but contains an admixture of oily and saline matters, which are necessary for 
its development. This form of lymph is only met with in. healthy and vigorous 
individuals, usually as the result of inflammation cOnsecutive upon cleanly-cut 
wounds. Under the microscope it appears filamentous in structure, being made 
up of delicate interlaced fibrillre. 

The corpumdar1 aplaMic, or cruupous lymph differs remarkably from the 
variety that has just been described. In this, coagulation does not take place, 
but corpuscles float free in a thin, clear, serous liquid. This variety of lymph 
is met with in, and is indicative of, cachcctic states of the system. The cor
puscles which characterize it, commonly go by the name of exudation-cells; 
they resemble in general characters the white corpuscles of the blood, or those 
met with in the fluid conW.incd in the lymphatic vessels. Gulliver states, 
110wever, that exudation cells are larger and more irregular in size and shape 
than these, and usually exhibit from two to three nuclei when treated with 
acetic acid. They form in about four-and-twenty hours after inflammation has 
Leen set up; and may either develop, passing upwards through fibro-cells, 
caudatc-cclls, &c., into filaments; or, degenerate into pus-corpuscles, g:ranule
cells, granular matter, and debris. 

These two primary fornis of lymph, the fibrinous and the corpuscular, are 
almost always found together, but existinp: in Yarious proportions in the SJ.me 

~~~~~~i~1~tms~~:ll ~~d;·:!~ti~:vc~;~;1~!~t~rthdee~:~e~:t~~~~r ~~;::1~i::~~~~i 1~;~!t 
"the greater the proportion of fibrine in any inflammatory exudation, the 
greater is the likelihood of its organization. 11 'l'his preponderance of ti.brine 
being indicative of adhesive inflammation. And "the greater the proportion 
of corpuscles, the greater the probability of suppuration or of degenerative 
process." The preponderance of corpuscles indicating suppurative inflam
mation. 

Why does lymph at different times assume di~erent forms, fibrine prepon
derating in some, corpuscles in other cases? Or, rn other words, why have we 
a tendency to adhesive inflammation in some, to suppurativc inflammation in 
othe~·s? 'fhis qucs~i~n, which has been closely i1n-cst~gatcd by Hunter, Bichat, 
Hok1tansky, and \V1lhams, has been very clearly replied to by Paget as 1·e1er~ 
able to three causes. 1. The state of the blood; 2. The seat of the inflamma
tion; 3. The degree and character of the inflauimatimt. 

1. Stale of the Blood. -:--Paget. applied blisters to ~hirty different patients, 
and collected the scro-fibrrnous fluid that accumulated rn the blobs. In those 
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who were suffering from purely local diseases, the constitution being otherwise 
healthy, the fibrine was firm, filamentous, and ehistic i in cachectic or phthisica.l 
patients it was almost wholly corpuscular, with every intermediate variety, 
according to the condition of' the system. As a general rule in young pcr
soni::, and in those of sound constitution, the fiLrine is plastic i hence it is in 
these individuals that we may chiefly look for the union of wounds by adhesirn 
inflammation. 

2. The seat of inflammation modifies its product very considerably, as Bichat 

~1~~ 1~~~:~: ~:~;::r;~~~et~~f1~~1~;11a~~~o;u~:d6 ~1:1b~~;11:8\aa:~i~~oe~~~~hfi~~;~~~sa~ 
corpuscles are found. This general rule, however, is subservient to the state 
of the constitution, and to the influence of certain specific diseases. Thus in 
diphtherite and croup, lymph is poured out on the mucous membrane of the 
throat; whilst in empyema, pus is formed in the cavity of the pleura. 

3. 'fhe degree and character of the inflammation modi(y considerably the 
p;oduct. ln slight inflammations it is almost always corpuscular; in the more 
acute and ncti,·e, of a fibrinous cbaractcr. Certain fm·ms of inflammation are 
always attended by specific products. In pyemia, for instance, all the products 
ha'\'e a. suppurative tendency, even when serous membranes are inflamed. In 
croup, on the other h:md, there is a. disposition to plastic effusion even on 
mucous surfaces. 

/A.fter.cha119cs in lymph.-Lymph that has been poured out is susceptible of 
/ three important changes, viz., absorption, development, and degeneration. 

When lymph undergoes absorption, it probably breaks up and dissolves in 
the fluids of the part, being carried off by the vessels; these changes we not 
unfrequently see taking place in an inflamed eye. 

1Je1:elopme11t of l!Jmph. -In a healthy constitution and with a healthy local 
condition, lymph evinces an upward tendency in the scale of development, 
becoming vascular, and bein.g converted into a. fibro-cellular material. This 
deye\opment may be arrested by the three following conditions : viz., the st.ate 
of the patient's health; the continuance of the inflammation; and a congestiye 
state of the part itself. 

If the health be impaired or broken, all development ceases; this process 
beincr essentially dependent upon constitutional force and vigor. Hence the 
necc~sity of maintaining the patient's powers if we look for healthy and com
plete reparati,•e action in a part. 

The continuance of inflammation beyond a certain point in intensity, pre
vents the development and proper organization of lymph. Thus, in an ulcer 
which becomes inflamed, all reparati,·e action is at once arrested, and the lymph 
already deposited may retrograde or become absorbed. This property in local 
inflammation of imprinting a retrograde course upon lymph that has already 
been deposited, is taken advantage of' by the surgeon, who dissolves away a hard 
and chronic thickening of a part by exciting inflammation in the centre of it 
with potassafusa. . 

Local congestion of a part eff~ctually prevent.~ the dcposjt of ly1~1ph. Thus, 
no reparative action takes place in an ulcer seated on a. congested hmb. 

In underO"oino- development, lymph always passes into the fibro.cellular state, 
beyond whi~h it' very frequently does not proceed. '.l'his fibro-ccllular tissue so 
formed, is the common connecting medium of wounds, and the tissue of which 
cicatrices are composed; we see it on the face of a stump binding together all 
the tissues, muscles, nerves, and vessels in one common bond. It is of this 
fibro·cellular substance that adhesions, bands, false membranes, thickenings, 
and opacities arc commonly formed. 

Plastic matter may also be developed into bone, passing through a fibrous, or 
fibro-cellular transformation; and, lastly, we see it developed into epithelial 
scales, such as are commonly found iu cutaneous cicatrices. 
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Vascularization of (1pnph. - In lymph that undergoes development, blood .. 
vessels are seen to make their appearance at an early period. With regard to 
the precise tim~ of their formation, Dupuytren and Villcrm6 state, from their 
experiments on dogs, that twenty.one days are required; and '!'ravers, from his 
experiments on the frog's web, fixed the same period as that in which red blood 
begins to pass. In the human subject, however, the lymph on the s~rface of 
an ulcer or wound certainly appears to become vascular long before tlm. 

How are the new vessels formed? - by development in the lymph? or by 

~:r~~1~!io~pi~~·~~~. 5~l·:.~~~~; 0~nrQ~1:ke~~u:~~~ ~~a~eR~:::~~yinilc;;;~:t~~ ~~~ 
matter fully, believe that the vessels are always projected into the lymph from 
neighboring parts; and Paget agrees with these observers. '.l'rascrs states 
distinctly, as the result of his observations, which are borne out by the results 
of the experiments of the late D1·. 'fodd, that" there is no such thing ns inde
pendent vascularization, the whole business of organization is of and from the 
maq~in of the wound." 

According tO Travers, the following are the periods of development of vessel:1 
in a. frog's web which had been wounded:-

Up to the fourteenth day, there is stasis in the vessels adjoining the wound. 
From the fourteenth to the twenty-first day1 channels are opened in the plastia 
matter, at first colorless, then admitting single blood-corpuscles; from the 
twenty-first to the twenty-eighth day, the circulation is more active, the vessel~ 
enlarging and anastomozing; in the fifth week, transparent capillaries pass 
across from the colored arteries to veins; and in the sixth week there is the 
formation of new vessels in loops, half-circles, &c. 

The steps. by which this interesting process is accomplished, arc the following. 
At first, small lateral dila.tations or pouches hppear at some points on the 
walls of the nearest old vessels; these grow out into the plastic mass, bend towards 
each other, coalesce, and form a loop or fork. These loops give rise to secondary 
vascular outgrowths; and thus the vascularization of the lymph is completed. 

Travers states that these vessels are visible, like fine strim, before the circu
lation can be detected in them. A single globule of blood first enter.s1 this ii! 
followed by others, which for some time ha.ve a see-saw or oscillatory motion, 
which progresses gradually towards the nearest vessel, and the blood entering 
this completes the circul:ttion, which becomes continuous and equable. 

The dcgeneratimi of lymph has been especially studied by Paget. He observes 
that it may wither and harden, forming dry, horny masses or vegetations; that 
it may undergo fatty degeneration, and become converted into granular matter. 
'fhese two last forms of degeneration are frequently met with in the coats of 
diseased arteries. Besides these change~, it may calcify, being COO\'Crted into 
an inorganic earthy material; it may undergo pigmenta.ry changes; and, lastly, 
it is very frequently converted int.o pus. 

'l'he suppurative is that form of inflammation which gives rise to the pro
duction of pus; and pus never occurs except as the result of this form of 
inflammatory action . 

Pits presents considerable variety in its general character, according to the 
nature of the constitution of the patient, or the conditiou of the part in which 
it is formed. 

When formed in a. person of healthy constitution, as the result of sthenic 
inflammation, it ~s an opaque, cr~amy fluid, ~hick, smoo.th, a?d slightly glutinous 
to the touch; of ~ yellow1~h-wh1te col~r, wit~ 3: greenish trng:e, having a faint, 
odor, a.nd n.n alkaline reaction. Chem1ca.lly, 1t 1s composed of water containinz 
albumen, fibrine, salme, and fatty matters in solution and admixture, and usuall'J 
gives off a sma.11 quantity of ammonia. Pus presenting these characters is 
termed health9 or laudable. 
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When admixed and tinged with blood, it is said to be sam"ous. When thin, 
watery, and acrid, ichorous; when containing cheesy-looking flakes, it is termed 
curdy; and when tliluted with mucus or serum, it is frequently called riwco-pu.s, 
or sero-pus. Besides these, pus presents many other varieties. Thus, for in
stance, when fonncd from bone, or in the neighborhood of the alimentary 
canal, it has n. peculiar fetid odor. l ts chemical composition may likewise vary 
under different circumstances; thus, ordinary pus formed in the soft parts, contains 
merely a trace of phosphate of lime, whereas that which is formed in connection 
with di~cased bone ~as been found by B. Cooper to c?ntain 21 per c~nt. of this 
salt. Sometimes animalcules are found in pus; vibnones are met Wlth in some 
kinds of pus from the genital organs. Pus presents other peculiarities, which 
are only cognizable by their effects on the system; thus, the pus from specific 
sores possesses contagious properties, though in chemical, microscopical, and 
physical con!:ititution, it does not differ from other forms of that fluid. 

On examining pus under the microscope, it is fo und to consist of corpuscles 
floating in a hornogeueous fluid, the ''liquor puris." These corpuscles appear 
to be modifications of the exudation-cell, being composed of a semi-transparent 
cell wall, containing two or three nuclei, which are rendered very apparent by 
acetic acid. Besides these, a large quantity of granular matter, of particles of 
fibrine, of disintegrated exudation.cells, are usually found admixed with it. 
The greater the quantity of corpuscles, the richer and more creamy is the pus. 

Iu many cases, the microscopical characters of pus differ, however, from 
those that ban just been giyen. Thus, in the thin, greasy, yellowish.looking 
pus, somewhat resembling melted butter1 that we find in the joints in pyemia, 
Lhe pu~-COl·puscles are irregular in outline, and not so distinctly nucleated; 
and in sorne forms of chronic abscess, when the pus is thin and curtly, the 
pus-corpuscles present a somewhat similar appearance, undergoing fatty degene
ration. 

fig. -17. Healthy pus.cells . Figs. 48, 40, 50. Various forms of pus-cell from 
phlebitis aud pycmia. Fig. 51. Pus from a scrofulous abscess. 

Fie. 47, F10. 49. 
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Frn. 48. 
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FIG. 51. 

FIG. 50. 
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Puoyencsis, or the formation of pus, is an interesting study. The older 
surgeons believed that this fluid was formed by the breaking up or disintcgra~ 
tion of the solid tissues, or that it was the result of their liquefaction or 
saponification by the acid products of inflammation. Qucsnay and Haller 
expos~d the fallacy of .these opi1~ions, and. modern pathologists look upon pus 
ns a. direct product of rnflammat1on. 

Pus-cells have been shown by recent observers to be modified or degenerated 
exudation-corpuscles, and the fluid in which they float to be of n serous 
character. In many cases the transit.ion from lymph to pus-cells can be seen 
to take place; thus Paget has observed that the fluid contents of the vesicle of 
herpes, which are corpusc~lar exudation-matters, become purulent in twenty
four hours. So, again, every surgeon must have repeatedly observed that, in 
cutting into so rue forms of abscess in their early stages, a sero-plastic fluid 
escapes, which, in the course of a.day or two, becomes purulent. So likewise 
in amputating in the vicinity of an inflamed part1 the tissues appear to be 
infiltrated wiLh gelatinous exudation-matter, which, in the course of a few 
hours becomes converted into pus. 

~rs~~~,:~i{u~=s ~l~~=~uZ~tt!~:~~::ns;ur{i~~c~e~~.~~ ~:: :~s~!~~cc of parts. The 
'When formed on a free surface, whether this be serous or mucous, the pus 

cells appear to be modified exudation-corpuscles floating in the watery effusions 
of the inflamed part. 

When pus forms in the substance of a tissue, or organ, constituting un 
abscess, there is in the first place a high degree of inflammatory actiou. Sero
plastic exudation is thrown out, infil trating the tissues., and in the centre of 
this, where the inflammation attains its greatest intensity, the exudation-cells 
become transformed into pus-corpuscles. A drop of pus is thus formed in the 
inside of the exudation-matter already effused, or at the moment of its e\'Olut.ion, 
as the result of changes imprinted on it by contact with the inflamed parts 
Around the pus thus formed, the lymph deposited in the subs_tance of the 
tissues, and filling up their interstices, forms a consolidated mass, which plays 
an important part in limiting the further ex tension of the suppuration. As tho 
suppurati\·e action advances, the corpuscles composing the innermost layers of 
this plastic mass, gradually transform into pus-cells; the blastema degenerating 
into liquor puris. The purulent accumu!D.tion thus formed, constituting an 
abscess, M> always retained in heal thy states of the system, by an external 
boundary of consolidated lymph, which extends itself on its outside by fresh 
deposits, and by the liquefaction and metamorphosis of its interior, as the central 
accumulation of pus increases. 

This boundary of lymph has been termed the Pgogenic membrane, and wa.s 
supposed by Delpech to be Lhe secreting organ of pus. This

1 
howe\'er, it is 

not; and that it is not neces~ary for the secretion of pus, is shown by the facts 
that it is not found in the early stages of suppuration; that on free surfaces 

:~~!~~~~~~~~ ~~~u~~1;"~~~~~~~~ic~nd 1th~~:t~!s t~~:01t~'\~~:~~fd k~~d~I~~ ~~~:i~~:i 
fibrine," as it limits or bounds the spread of suppurative action. I ts ah:;encc is 
usually indicative of a. want of power in the system; the suppuration then 
becoming diffused, extending itself indefinitely throu~h the cellular ti:;:.ue. 

1'he diOJllOsis of pus is us.ually easy, but some fluids rc~emb l e pus s:o closely 
to the naked eye1 that the microscope becomes n~cessary to establish their true 
characters. From !tcaltliy m1n:us there is no d1ffieulty in distin9uishing pu~, 
but ~\'he~ muc~s has be~n tlueke~1e~ ?nd re!ldercd opaque by rnflammation

1 
and 1s m1scd with exudatt0n-cells, it 1s uuposstble, and can ne\Ter be necessary, 
k; distinguish it from pus. ' 

1.'urbicl serU?n1 containing broken-down and granular fibrine, frequently met 



95 

with in serous sacs, closely resembles pus; here the diagnosis may be cff('cted 
by the absence of' cells. 

Snfteited jihri11e, as in clots and inflamed vessels, often closely resembles pus 
to the. naked eye, but the microscope reveals the true nature of the fluid by the 
absence of exudat ion-cells. 

At!teroma may be distinguished from pus by the presence of cholestcrine, 
granules and fat, and by the non-existence of the characteristic pus-coqrnscle. 
In tubercle and cm1ce1· the absence of the true pus-cell, and the presence of 
appearances characteristic of these morbid products, establi:,:h the diagnosis. 

'Yhen admixed with blood the detection of pus is often very difticult, and, 
indeed, ca11not in many cases be satisfactorily accomplished; tbe white cor
puscles have sometimes been mistaken for its cells, to which they have a great 
resemblance. 

When diffused in milk, as in some forms of lacteal abscess, the corpuscles of 
this fluid will be seen to be smaller and clearer, with a more defined outline 
than those of pus. .,. 

Suppuration varies greatly as to duratt'011. Inflammation very commonly 
terminates in the formation of pus, in the course of about three days; at other 
times a. much longer period than this is required, the inflammatory action being 
of a passim and languid character. When ouce suppuration has been set up, it 
may continue for an indefinite time, pus becoming, as it were, the esh1blished 
secretion of the part. It is not uncommon to fintl purulent discharges from 
mucous membranes continuing for years. 

'l'he tliaracte.•·,; of suppurative inflammation vary according as it is healthy, 
unhealthy, or specific. 

The /S!fmptums of suppuration are local and constitut~onal. The local 
symptoms differ as the suppuration occurs on a mucous surface, or in an internal 
cavity, or organ. 

'Yhen an inflamed mucous surface is about to suppurate, the membrane pre
sents the ordinary characters of acti\'e inflammation, being swollen, red, and 
often painful; to these a discharge is speedily superaddcd. 

When suppuration is about to take place in the substance of tissues or organs, 
the local symptoms of inflammation undergo certain modifications iudiCative of 
the supervention of this action. The pain becomes throbbing, the part swells 
and becomes tense, but after a time softens; and fluctuation or undulation may 
be detected in it. 'l'he skin becomes glazed, red, shining, ,and ccdematous. In 
other cases, again, suppuration occurs without any evident local sign of inflam
mation, the presence of the pus re\'ealing itself by swelling and fluctuation only. 

l'o11stilutio11al S!Jrnptoms.-On the supervention of extensive suppuration, 
the or<linary symptoms of inflammation subside, and are usually interrupted by 
the occurrences of chills, altcruations of heat and cold i or if the formation of 
pus be extensive, by SC\'ere and long-continued rigors. The fever often assumes 
a somewhat intermittent character, and its intensity lessens, the pulse becoming 
soft., though continuing quick. If pus be formed in sufficient quantity for its 
discharge to act as a severe drain on the constitution, another set of sym1Jtoms 
speedily sets in, dependent on the loss that is going on. 1'he patient becomes 
weak, bis nutrition is impaired, and hectic is established. 

Ilectic docs not come on unless there is n. discharge of pus from the system. 
No hectic occurs so long as an abscess, however large1 CO{ltinucs unopened; but 
it supervenes with great rapidity when once its contents arc discharge<l. I have 
known a. large abscess exist unopened for two years, without any constitutional 
disturbance, but so soon as it was opened, well marked hectic set in, which 
speedily carried off the patient. 

llectic is essentially a fever of debility, conjoined with irritation. Emaci ~ 
tion and general loss of power invariably accompany it. rrhe pulse, which is 
quick, small, and compressible, ri.<ses from ten to twenty beats above its normal 
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standard; the tongue becomes red at the ed:rcs and tip i t11c checks are often 
flushed, and the eyes glistening, with a dilated pupil; all these symptoms baxe 
11 tendency to exacerbations after meals, and towards evening. There is also 
increased action, either of the skin, bowels, or kidneys. Thus profuse sweating, 
copious purging, and abundant red deposits in the urine take place j thei·e dis
charges often alternate with one another, melting the patient away, and hence 
are termed cotliq1wtioe. '.!.'he debility gradually increasing, the patient rapidly 
waste!<, and at last dies from sheer exhaustion, the conjoined result of fever, 
rual-nutrition, and wasting discharges. 

In some cases of extensive suppuration, especially in children, lrnctic docs 
not occur, but marasmus or atrophy takes place instead, the child wasting away 
without fever, and being carried off at last by exhaustion or some intercurrcnt 
disease. 

Inflammation tends to suppuration under the influence of conditions very 
simibr to those that give rise to the formation of corpuscular rather than 
fibrinous lymph. Indeed it must be borne in mind that there are no very 
<lefinite limit~ between these two products ofinflammation,-cxudation corpuscles 
and Pt'S cells . 'Ve sec that, in a sore, the same action will generate cells that 
very closely resemble one another. Some of the!'e are exudation, becoming 
organized i others again are pus-corpuscles, and become eliminated. 

1st. The state of the patient's health exercises a great influence on the pro
bable tendency to suppuration. The sounder the constitution the less the 
chance of inflammation running into the suppuratiYe form. And indeed we 
may often, in surgicnl practice, look upon the suppurntive tendency of wounds 
as a measure of the state of the patient's health. Thus, in scrofulous constitu
tions, the inflam1~1ation that is ~xcited by a trivial injury, as the sprain of a 
joint, for instance, is very apt to run on to suppuration. So again, in certain 
eachectic states of the system, slight wounds suppurate, or fester, as it is termed. 

2nd. The specific character of the inflammation often determines the super 
vention of suppuration; some diseases, such as gononhc:ea. and purulent opbtbal 
mia, consisting essentially in the secretion of' pus by a free surface. 

3rd. The sea.t of inflammation also exercises considerable influence. Thus 
mucous membranes when inflamed almost i1l\'ariably suppurate, the transition 
from their normal secretion to pus being very readily effected. Serous mem
branes do so but rarely; the puriform fluid secreted by them when inflamed 
being in most cases nothing but turbid serum. , 

4th. 'l'he more intense the inflammation the greater the liability to the 
formation of pus; hence pus usually forms in the centre of inflamed parts. 
When the inflammation is of an active sthenic character in a healthy constitu
tion, it requires considerable intensity to give rise to suppuration. It. is only 
where the system is strongly predisposed by struma or cachcxy that very sliO"ht 
inflammati?ns terminate in this way. The degree of inflammation required c-for 
the forn1at1on of pus varies greatly, but it is always greater than that necessary 
for plastic exudation. 

5th. The loc:il condition of lhe part influences the probability of suppuration. 
Thus a subcutaneous wound, as in tcnotomy, does not suppurate; but if it be 
opened, and its interior exposed to the air, then degeneration of exudation
cells, which constitutes their conversion into pus, takes place. For the same 
reason all ulcers suppurate. 1'he lodgment of foreign bodies, as of urine a 
piece of bo~e, or a bullet, by exciting intense and continuous inflammati~n, 
almost ineY1tably leads to suppuration, which is indeed the means adopted by 
nature for their removal from the system. · 

The treatment of' this form of inflammation is divisible into local and consti
tution:il 

'l'lte Local Treatment presents three indications. 
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First. the remoYal of the cause; as by extracting a. piece of dead Lone from 
the bottom of a sore. 

Secondly, le~~euing inflammatory action by appropriate antiphlogistic means, 
and thus either removing the inflammation entirely, or confining it within those 
limits that are compatible with the effusion of plastic matter. 

The third indication consists in facilitating the escape of the pus, if it be 
lodged in tissues or deep cavities, and in moderating or arresting the amount 
of its discharge. when it is poured out from a free surface by the use of as
tringents of \'arious kinds, or by the proper employment of pressure. 

Co11slilutiollal 1'realme1a.-"'ith the view of preventing the occurrence of 
suppuration, a general antiphlogistic treatment must be employed in the earl ier 
stages of inflammation; but as the drain on the system may eventually be con
siderable, we must be careful not to push these measures with too much activ ity. 
After the discharge has taken place, nourishing, tonic, and even stimulating 
treatment will be required in proportion to the amount of debility that is in
duced. Amongst the most useful medicinal agents are mineral and vegetable 
tonics, the mineral acids, and cod's liver oil. Attention to hygienic conditions, 
with chauge of air and residence at the sea side, arc also most valuable. When 
hectic comes on, the same general tonic plan must be adopted, whilst we have 
aecoursc to means adapted to meet the special symptoms. 'l'hus, acids arc re
quired to check the sweating, astrinp:ents to arrest the diarrhooa, and as much 
mild nourishment as the patient will bear, to support the strength. 

U LCE RAT IVE INF LA !\I MAT ION . 

The Ulccrntive, is that form of inflammation which terminates in the forma 
tion of an ulcer. An ulcer may be defined to be a solution of continuity, with 
loss of substance; a ca\·ity or bole slowly produced by some action going on in 
the part. itse lf, or suddenly, by chemical agents, destroying the textures, and 
attended by the secretion of pus. It is that process by which nature separates 
parts that have, from whatever cause, lost their vitality, and is diametrically 
opposed to adhesive inflammation, being attended by an absorbing, and not a 
depositive action. There arc two distinct, stages described as constituting the 
l)rocess of ulcerationi attended by the most opposite phenomena.; viz., 1st, the 
period of destruction; :?nd, the period of reparation. To the first only can the 
term be properly applied, the stage of repair being one of deposition. The pro
cess of ulceration must always be confined to the surface, aud cannot occur 
within the texture or substance of parts. It is most common on the cutaneous 
and mucous surfaces, but likewise occurs on the lining membrane of blood-ves
sels an<l on serous membranes. 

In what does ulceration essentially consist? Is it simply an arrest of nutri
tion; a.cessation of the deposition of new materials, whilst the old ones are re
moved, a passive state in which absorption is normal, and depositiou imperfect? 
Or, is it an active condition of the absorbents, deposition being normal, but 
absorption being carried on with too great vigor? or, lastly, is it a process of 
disintegration, of elimination, of cjectment of ::-:poi led and dead matters; a 
detachment of the tiisorganiz.ed soft tissues, as we see occurring in sloughing 
ulcers or in the removal of carious bone, in its disintegration by pus? Proba
bly all these conditions enter into ulccrati\•c action, but more especially the 
latter . It might be supposed that the precise share that each takes could be 
determined by a reforence to the agency by which ulceration is affected; whe
ther by the absorbcuts or by the veins; but tliis cannot be determined at pre
sent; and that ulceration occurs i11depenclent!yof either set of vessels is evident, 
from the fact that it is met with in parts, as the cornea :rnd in cartilngc, when: 
neither exist. Doubtless. in many cases ulceration con~ists CSl"ential!y in the 
disint<>wation, soften in;;, breaking down, or, as it has been termed, the" 1110Jc. 

7 



cnlar death" of the tissues, and the detachment of these spoilt matters by a 
peculiar action of the subjacent living structures. 

There arc certninly two conditiCtns in which ulceration may occ~r ;-with, 
and without, inflammation. Inflammation may give rise to ulceration in two 
ways :-1st, by directly softening and disorg-anizing _the structures; and t~us 

~~~hsi~~~~~ !ro:;~~~e/~;1ig ~~~~u~~ ~~~~: ofn~1!~~:!~~~~,t:~!a:r;a0,c~1~ft~n~~~ 
redness. 2d, by chronically modifying nutrition, inducing indurat10n and plas
tic infiltrations, which, under the continmrncc of the inflammatory process, 
soften and break down, becoming converted into ill-organized pus, mixed with 
the dCbris of the part. 

Tissues that have been congested for a Jong time are apt to inflame under 
the influence of some trivial exciting cause, and rapidly to run into ulceration. 
1'his usually commences in the centre of the part, where the nutrient action is 
lowest; l1ere a small sore forms, which exudes thin unhealthy pus, and rapidly 
extends. So long as the sore is inflamed, it continues to spread, and reparation 
cannot go on in it. It would appear as if a moderate degree of inflammation 
were too intense for the vitality of chronically congested tissues, or those in 
which lowly-organized fl.brine has been effused. Tl1e more the ·vitality of a 
tissue is reduced, the less appears to be the degree of inflammation that is 
required to produce disintegration and ulceration of it. Indeed, if the vitality 
of a part be sufficiently lowered, it may fall into a state of ulceration without 
the occurrence of inflammation, or with so slight a degree as scarcely to be 
appreciable; the ulcerative action appearing to arise from disintegration de
pendent upon the want of nutrition. Thus, for instance, in scrofula and in 
oth~r diseases, as scun'y or syph ilis, where there is an imperfect uutritive force, 
a tcudency to softening and breaking down of structure, and consequent ulcera
tion occurs; und these tendencies are much increased by the occurrence of con
gestive or sub:icute inflammation in the part. 

Ulceration is so intimately allied with slougl1ing and gangrene, that it is 
very difficult to separate the causes of the one from those of the other 
conditions. 

The predispr;.~ing cnuses of ulceration are chiefly found in those conditions 
that interfere in any way with the nutrition of a part. A feeble circulation, 
such as often exists in the lower limbs, the ·alre of the nose, and in newly
formed or recently-cicatrizcd parts, tends to the formation of ulcers. As age 
advances, nutrition becoming impaired, and the circulation less active, slight 
causes suffice to disintegrate the structure of a. part, and mal-nutrition, or loss 
o.f innervation from any ca~1se, ~y lessening ~he vitality and resisting power of 
tissues, has a tendency to give nse to ulceration. Hence we so commonly see 
ulcers of the legs, in elder~y people, more particularly amongst the poorer 
classes, arise from slight irntation or pressure. In the dogs that Maf!endie 
starved by feeding them on sugar, gum, or oil, and distilled water, ulceration of 
tbe cornea occurred. This must have been the result of simple mal-nutrition, 
rather than of inflammation 

Ulceration may be directly excited by the intensity of the inflammation at 
once. destroying or di~integratiuf? a part. By a se:vere .m~chanical injury, long· 
contmued pressure, or the application of a chemical irntant, producing direct 
breach of surface. And, lastly, by the influence of certain specific diseases, 
which are accompanied by want of nutrition, as scurvy and some scrofulous 
affections, the peculiar character of which consists in the ready production of 
ulcerative action. 

Ulceration may commence in several distinct ways on the cutaneous and mu
cous surfaces. 

1st .. There may be such a degree of acute local inflammation as rapidly 
gives rise to "molecular death" of the part. If the action be not a very 
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acute one, and the destruction of the tissues not very rapid or extensive, the 
Jisor:;anizcd watters become mixed with pus, and arc discharged in the form 
of a dirty, browni~h, puriform fluid. If the action be more violent than thi:-... 
complete cli:>integration does not take place in the affected part, but ~hreds 
of the spoilt tissues continue altached for some time to the ulcerated surface, 
giving it a Yery ragged appearance. If the inflammation be of a. more intense 

~~~·a:::;i~a1'l~~O~ll~~!S~~~~ll~~~ed ;;:~:teJO~~~~l~~,n~ft~nsJ:~~~:j'::g ar: i~r~Oe~~ 
pletely, aud invading with considerable rapidity the neighboring healthy 
structures. Thus, ~ome of the forms of phagcdenic, or sloughing ulcer, are 
constituted. 

~d. Chronic inflammation may give rise to ulceration, by so interfering with 
the nutritive actions, that the balance of absorption and deposition is disturbed 
in favor of the former. The ulcerative effects of chronic inflammation are 
especially marked in parts that h:we been chronically congested; the congestion 

~i~~-1~1~1~~::~,.:iS:Ctt~~~ch softening and loosening of tissue as facilitates mate-

3d. Ulceration sometimes commences in the crypts or follicles which open on 
the mucous surface, some modification of structure taking place in their epitbt.. 
lial lining111 which leads to the formation of circular depressed ulcers, as may 
oftcu be observed about the tonsils. 

4th. _\. vesicle or pustule forming on the cutaneous surface, and shedding its 
contents, ,·cry commonly gives rise to an ulcer, as in Rupia anU Pcmphigus. 

5th. SuppU1'·JtiYe inflammation not unfrequcntly occurs in the subcutaneous 
or submucou:-; cellular tissues, and by undermining and consequently destroying 
the vascularity of the skin and mucous membrane, and thus arresting its nutri
tion, gives rise to ulcer. 

6th. In some specific cases, we find that ulceration is preceded by the forma
tion of a morbid growth, tubercle, or tumor, in which inflammation and disin
tegration of til:;:;ue, and consequent lesion of substance occurs. 

In whatcrnr way ulceration commences, it presents three distinct st.ages: 
1st, the period of extension, or of slough; 2d, the period of arrest, or of plastic 
deposit; and 3U, the period of granulation and of cicatrization. 

1st. ·when the ulcer is spreading, there is always a circle of inflammation 
around it, as e\'inccd by redness, heat, and a burning, throbbing pain; its 
edges are jagged, eroded, or sharp cut; ii.'3 surface, which is more or less of a 
circular or o\•al shape, spreading pretty equally from one starting point, and 
being covered with a greyish or yellowish, soft, adherent slough. In ordinary 
cases this is thin and shreddy, but in some forms of ulceration it is soft, pulta
ceous, and elcYated above the surrounding parts. There is either no discharge 
at all, or else a bloody, ill-conditioned fluid, hardly deserving the name of pus, 
drains from the surface. 

2d. In the nex.t stage of ulceration, that of arrest, the symptoms of inflam
mation diminish, and a layer of plastic matter is deposited in the tissues form
ing the base and sides of the ulcer. This not only serves to arrest or limit the 
further process of ulcerative action, but becomes the medium of its ultimate 
repair. The surface begins to clean, the grey adherent slough separating in 
fragments, and dissolving away in the discharge, which gradually loses its 
f'anious tinge, assuming more the characters of healthy pus, though still very 
~canty in quantity. The surface continues flattened, it.s sensibility diminishes, 
and the edges are often elevated and indurated. In this stationary condition 
an ulcer may remain for many months; and it is that in which we commonly 
find chronic sores 

3d. The last sta,;.te, that of repair, is characterized by the formation of granu
lation~, which may be looked upon as the turning-point in ulceration. Until 
granulations are formed, ulceration is a wasting process, or at most stationary; 
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so soon as they are formed, it becomes reparative. Instead of a tendency to 
increase, to erosion, and to concn"ity, we now have a dispositi?n to contraction, 
to deposition, and to convexity of surface1 which assumes a bright-red hue, of a 
vermilion or scarlet tinge, appearing to be studded with minute papillro; the 
edges become rounded and smoothed down towards the surface, losing their 
sharp cut appearance, and the discharge assumes the characters of healthy pus. 

We now proceed to study the changes that occur in an ulcer during the stage 

__::_r {5°t~~·~ ~ i:.~t,:~~~~~1~,f tf;:,~~~~~;~·~1/a~·1~~t~~~~t:!~~~~~1:e, and 11Se. 
So soon as inflammation and extension of ulceration are checked, the surface 

of the ulcer, as lrns already been stated, becomes c:overed by a layer of plastic 
matter. rJbis plastic layer, separating the ulcer from surrounding and adjacent 
tissues, forms a basis to it, from which the granulations, the organs of repair, 
spring up. Before this plastic basis can be deposited, it is necessary that the 
inflamm:ltion be reduced within those limits that arc compatible with plastic 
effusion. So long as inflammatory ~ction exceeds this lirnit a~ouncl the e~ge 
or at the ba1'e of the ulcer, no lymph 1s effused. But so soon as t111s undue action 
is chcckcJ, lymph is thrown out, which becomes vascular by vessels shootin g: 
into it frou1 below; and assumes a granular form from its deposition in papilla::, 
or granubtions, which arc consequently composed of exudative matter which 
has become vascularized in the way that has already been described. In the 
great majority of cases, granulations are only formed on surfaces exposed to 
the air and secreting pus; but they may be formed without exposure to the 
::i.ir or the formation of pus, as Iluntcr and Paget have showu to occur in some 
ca.c::cs of fracture, the ends of' the bones being covered by a distinct layer of 
florid granulations. That these granulations are in reality composed of lymph 
that has become vascular, is evident from the interesting fact observed by 
Hunter, and which every surgeon must have had repeated occasion to verify, 
both in wounds and compound fractures ;-that a portion of bluish-white, semi
transparent lymph effuseJ on the surface of the sore or denuded bone is seen to 
becornc vascularized1 and to be converted into true granulations, in frorn twenty
four to fo rty-eight hours. 

The microscope shows that granulations are composed of cells heaped up 
without much, if any, apparent order, and connected by but little intermediate 
substance. When single, they are colorless; when in cluslers, they become 
~ud~y. It is interestiug to observe how these cells und€:rgo different changes 
rn different parts of the same ulcer. 

Th.ose .situ~ted at the base nearest the attached su:face ~f the granulation, 
const1tut1~1g its deeper layers, undergo development rnto filament;; and fibro
cellular tissue. 'l'hosc on the surface are either thrown off in a rudimentary 
form, or dep;enerate into pus-cells; whilst those a,t the edges become converted 
into epithelial scales. Thus we see the same action giving rise to exudation 
corpuscles, to pus, to epithelium, and to fibro-cellular ti8sue. 

The development of vessels iu grunulritiun.~ - a most wonderful and beautiful 
pr~ce.ss, b;: whi~h thou~ands may fo rm in a da)'.' on a health;: granulati ng surface 
-is 1.dent1cal with their general deYelopincnt m lymph 1 wluch bas :ilrcady been 
de~cnbc~. A series of loops and arches being formed as outgrowth8 from 
ne1ghbormg ''essels. 

'l'hc sensibility of granul:i.tions varies considerably, being often greatest in 
tho~e which spring from tissues that are irnturally the least sensitive, as bone1 

for mstance. No nerves have been traced in granulations, hence their apparent 
sensibility would appear to depend upon that of' the suLjacent inflamed ti~~ucs 

'.l'he chm·":c.te1·s o~· granulat.ions afford ii:iportant incli.cations to the surgeon ::ti'! 

to the cond1t1on of the surface from which they sprmg, and the state of the 
p~1tient's general health. Granula,tions indicative of a healthy local and con· 
~titutional condition, are bn1all 1 florid . pointed, close-set1 and Lathe<l with healthy 
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pus; the use of which appears to be to cover and protect the tender surfacr.: 
with a soft lubricant coating, into which the ~ranu l ations may sprout without 
being dried by the air1 or readily damaged in any other way. 

In a weak state of the sore, or of the constitution, the secretion of pus dim1 

~1i1~h~~:b~~~ ~l~P~~~~~~t~oh~:1 ~Je~~~~~~~tefr~n~hi~1fi~;~1~~~~t~t:c~::,ma~~.3:~=~1~~~1~ 
a glassy or semi-transparent look, with a purplish hue. Occasionally hemor
rhage takes place into them, and they become broken down and sloughy. If1 

whilst a sore is healthily granulating, morbid action is set up in it, or in the 
economy-as by the supervention of erysipelas, or fe,,er-the granulations 
and pus-cells degenerate at once; the granulations becoming rapidly absorbed, 
and the surface of the sore assuming a greyish, sloughy look, and the formation 
of pus being arrested. 

an~dbec~~~e:t~~~::'fclb;e:~ f1~te~i~~;::~~:i~:~~~:t~~:~t~y ;~~c~i!~~c~l~~~c~~~~~~ 
though carried on simultaneously, ure necessary for the accomplishment of this~ 
These consis~ in the gr~uulations. assuming a h~althy character, and covering 
themselves with new cuticle; and rn the contraction of the surface of the sore 

he;;~neg fi;~!c~~s~11i~~ t\~~~t t~~ke:r:~~~~:ti:sa~c~!~~~ ~~~~di,s ~~~u!r~0 b:ti:J0w\1~ 
healthy pus; the edges and surface of the sore then assume the same levcl
the granulations rising, and the edges subsiding. So long as there is any 

~::~~~!~r~n~n n!~!!s~-e~h:ct~d~:~ g;~~:: ~!o~~r1:tr~:~~~011to ca;o11:1~ !:t 0:~s, '!'~:~ 
become glazed over with a thin, whitish-blue pelliele, which is the first appear
ance of nc-w skin, composed of granulation-cells developing into epithelium. 
As cicatrization advances, the part of the sore immediately inside this bluish
white line will be seen to be occupied by a red zone, which, in the course of 
four-and-twenty hours, becomes, in its turn, new epithelium, and appears to be 
the liuk betwecu granulation and true cuticle. 

At the same time that these changes are going on, contraction of the sore 
takes place. This would appear to be entirely a mechanical process, and not a 
vital action; and is owing to the conversion of the exudation-cells of the granu
lations into the filaments of cicatricial tissues, which being more closely paiJked, 
and becoming drier, occupy Jess space (Paget). '!'his contraction commences 
as soon as the sore presents a tendency to cicatrize, and continues for a con
siderable time after this is completed. 

Cicatrization advances with greatest rapidity around the edges of the sore; 
the centre taking the longest time to heal, in consequence of the activity of 
the process appearing to diminish the farther the new skin extends from the 
old tissues. Indeed, if the ulcer be large, there may not be sufficient force for 
the cicatrization of its centre. A sore of a circular shape usually takes a longer 
time to heal than an oval, elongated one i the reason appearing to Le that the 
new skin is only formed at the edge, and never in the centre of an ulcer; 
unless it happen that islands of old skin are left there undestroycd, which serve 
as centres of' cicatrization. It would appear to be necessary for the healing 
process, that. granulations have some of the old textures to be modelled upon, 
the characters of which they then, and only then, appear to assume; receiving 
an impulse from the plastic force of the old tissues on which they are deposited, 
that causes their development into analogous structure. 

pr~~~=s~:~~~~~n~i71~~o~l~c~e;; :o~~~~~;:bt: l~1~;t~c~feti:i!ha;::r~:~d~t;ov~~- ~~~ 
gradual contraction and the development of the cicatricial tissue. 

We h:we seen that granulations tend to contract during the healing of ~n 
ulcer, and that the diminution in surface thus produccd 1 facilitates greatly its 
cicatrization. Hence a scar is never so large as the original sore. 'l'his con. 
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traction continues, however, and does not attain its maximum until long after 
the completion of ci6atrization, often occa~ioning great puckering or deformity. 
The degree of contraction depends partly on the scat of the scar, but principally 
on the agent that produces the ulcer; if the scar be seated on a part where the 
skin is very tense, the contraction will be slight; if the skin be naturally loose, 
it will be considerable. The contraction that takes place in scars wbich result 
from burns, is greater than in those which occur from any other cause, often 
producing serious deformity and great distress to the patient. 1'hcse results do 
not supervene in their fullest extent until after a lapse of some weeks or months 
from the infliction of the injury. 1'his contraction would appear in some cases 
to be due, not only to the consol idation of the texture of the scar, but to the 
development in it of yellow elastic tissue. 

Two great changes are wrought by time in the texture of a cicatrix; it~ 
tissue assimilating more :rnd more to the normal structure of the part, and 
its deep attachments bcconiing more movable. When first a scar is formed. it 
is thin, reddish, or bluish and shining, being compo~ed of imperfoctly-devdoped 
filamentous tissue, covered by a thin epithelial layer. As it becomes older, it 
assumes a dead-white color, and becomes depre~scd, and gradually, but ~lowly, 
many years being required for the change, it ''wears out;" that is to say, its 
structure more closely resembles that of the texture of the part on which it is 
seated. It never, however, becomes developed into true skin, as neither hair, 
nor sebaceous or sudoriferous glands form in it. 

In structure cicatrices are composed of' a fibro-cellular tissue, rather sp!l.ringly 
sup1Jlicd with blood-vessels, and covered by a thin epithelial co,·ering, usually 
smooth and glistening, but sometimes nodulated and rugose. The sensibility 
of the cicatrix itself is lower than that of the sk in generally, but it will usually 
be found that the edges of the integument, when in contact with the cicatrix, 
are mo1·e highly sensitive than are the integuments on other parts of the body. 
When tough and irregular cicatricial bands, or "bridles," stretch across a part, 
it will usually be found that they are devoid of sensibility. 

---- Coincident with these changes, the scar loosens its deep attacl1ments1 so that 
it can be moved more freely upon subjacent parts. I t is a long time before the 
scar attains the vitality of the older structures, if ever it docs so completely; 
and the larf!CI' it is, the less its power will usually be. Under the influence of 
scun·y or syphilis, an old scar is apt to open up agai n ; so also if a fresh ulcer 
~~1 ~~rmed on the old cicatrix, it will take a longer time to heal than the original 

The di"gnosis of ulcers is readily made when seated on the skin, where no art 
is required to recognize a sore. On the mucous surfaces, however, it is not 
always easy to do so; en larged follicles and crypts, or aphthre, being constantly 
confounded with ulcers. The difficulty here proceeds from the circumstance 
that muco-pus may be poured out. from a simply inflamed surface, or from one 
in which the abraded epithelium and open crypts are mistaken for ulcers. 

In the local treatment of ulcers, the following points should be particularly 

;!~ea~~~i~:0a~°Llo1nst!;~ ~~ ~~~d~1hi;~flit~n~~~~~~~iis~~~/ 1~~~l t~~~iso~%i1~1:17 ~~l~,~)~i~ 
phlogistic treatment. 2dly. l•osition and rest are essential, in order that con
gest.ion or determination of blood may not take place. 3dly. Proper local 
applications adapted to the uature of the case, of an emollient1 sedative, astrin
g·ent, or stimulating character, must be employed frequently, conjoined with 
pressure upon, or support to, the weakened vessels of the part. 

'Ihe conslil1tlionat treatment must be carefully attended to. Unless this be 
done, the best regulated local plan may be employed in vain. Attention to the 
digestive organs, and improvement of the constiLution, if it be strumous or 
il.yphilitic, will do more in these cases than any other means can accomplish. 
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Gangrene may result either from the inlensil!J or from the sped.fie chamcter 
of an inflammation. 

The intensity of the inflammation may be so great as to kill the part directly, 
however healthy its texture, or sound the constitution of the patient may be. 
More commonly, however, it is not so much the actual as the relative in te nsity 
of the inflammation that destroys the part; there being some debility, local or 
constitutional, by which its resisting or preser.,ative power is lessened. It ii:i 
this occurrence of inflammation in a part or system in which the vital force is 
defective, that i.s especially apt to result in gangrene; and it is remarkable to 
observe what slight injuries will induce gangrenous inflammation uuJer these 
circumstances, especially in the residents in towns and in those who are debili
tated. The greater the general and local debility, the greater will be the 
liability to gangrene. The nature of the tissue exercises, howc,·er, considerable 
influe11ce; thus, with a moderate amount of inflammation, some tissues, when 
inflamed, very readily run into gangrene, the cellular membrane especially being 
apt to do so; whilst others, as the proper tissue of glands and organs, are seldom 
so affected 

The specific cltal'acter of the inflammation influences 
to gangrene; some forms, as the carbuncular, invariably 
vitality of' the part. In some states of the constitution, 
be diseased, there is a great liability to gangrene. 

When a part has been violently inflamed in consequence of injury, or some 
such cause, we look upon gangrene as impending, if we find that the redness 
becomes of a. dusky or purplish hue; that bull::c filled with dark fluid rise upon 
the surface; that the swelling, at first hard, tense, and brawny, becomes of a. 
pulpy or doughy character; that the pain is of a dull, hca\·y, or burning kind i 
and that the temperature of the part, at first greatly increased, gradually sinks. 
We •know that ganf!rene has taken place when there is total loss of the sensi
bility of the part e\"Cn to pricking or pinching; that the motion of the part. 
itself ceases; that its color cha~1gcs to a. peculiar mottled, purplish-red, or 
greenish-black hue, unlike anythrng else in the body; that the iemperaturc 
falls to a JcyeJ with that of surrounding parts; or if the surface affected be 
extensive, may e\'en feel colder, owing to evaporation from it. There is like
wise an odor evolved differing from that of ordina ry decomposition, and 
evidently depending upon gaseous exhalations from the part that has lost its 
vitality. 

in~~i;:,~eat~~~~s D~:;}1t:~d ;~~~~f:c~~~':r~a~~~~t:~~~~~7~n~1i~sc::e: t1l~e:~:t~:. 
faction being evidently the result of changes. effected in t~1~ tissue by the .in
flammatory act, and not by post-niorteni chemical decompos1t1on, the part bcmg 
decomposed at the same time that it is killed. 'l'he extent of tissue affe~ted 
may vary from a mere spot to the implication of the greater portion of a limb, 
and the gangrene appears to be finally arrested by the inflammation exp~nding 
its force as it radiates from the centre, and reachrng a part where there 1s suffi
cient vitality for adhesive inflammation to be set up. 

'l'he constitutional symptoms, always of a low type, vary according to circum
stances. If the blood be healthy, and the constitution sound, the 
occurring as the conseqnence of severe injury, the syn.iptoms will 
ordinary character of inflammatory fever, ~hough even Ill these 
great tendency to asthe~ia.. If the constitut.ion be. broken, .or 
diseased state, the const1tuhonal syru1)toms will rapidly run mto 
form. 

The progress of gangrenous inflammation would be indefinite were it not 
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arrested by the adhcsin pro(!ess which limits it, just as it bounds the .su~pura
ti,-e inflammation. So soon <is the gangrene reaches a ~art, the vitality ?f 
which is too active to be destroyed by the inflammatory action j and where m
flammation consequently takes on that form, which it always ~oes_in hcalt~1y 

!~s~~e:~t~des at~=i~~ ig~1:g!~n~~~ ~~~~;:~~~~~~de~r~i'~~~[ ~~:;~~~n~h~~h 5fs"~:~~ 
patible with the formation of lymph, the line of dema1·catwn 1 as it is termed, 
is formed. 'l'his line is a kind of barrier or septum of plastic matter, poured 
out into the interstices of the healthy tissues at their extreme limits next the 
gangrene; the line, indeed, along which the dead and living parts to~1ch.. It 
extends along the whole depth of th? gangrene, completely surrot~ndm~ 1~ on 
all its attached sides. 'fhe inflammat10n does not cease abruptly 111 this hne, 
but fades away in the healthy parts beyond it. 

So soon as 1he ganµ-rene is arrested, nature endeavors to throw off the sp?ilt 
part. '11his is effected by a process of ulceration, extending throu;:h tlrn hne 
of demarcation, and loosening the slough by the absorption of that layer of 

~{'~:~f ,~~:v:::~,.~~::~~Ji~:f ~~,!~1:~1 ~~~:N~,~~~h~~:~::~;;r~ ~:. '~:t~r~1::~:!~ 
living structures, except where they may be partially disintegrated by tl1e pus 
that is thrown out. 

'!'his process of separation commences at the edp:e of the sloug-h, wl1ich gra
dually loosens, and slowly extend~ downwards to the whol~ depth of the p:an
grene; if this affect the entire thickness of a limb, the ulceration will find its 
way completely across it. If the slough be more superficial, the ulcerative 
action passes underneath it, detaching it gradually. 'The line of separation is 
usually oblique, the soft parts being fiN:t cliYicled, and the hard tissues then 
ulcerated through, until the ligamentous, or osseous structures are reached, 
which are slowly acted upon by it. This action is most rapid in the soft parts, 
and in young subjects. 

After the separltion of the gangrenous part, a more or less rag-ged, irregular 
ulcerntcd surface is left, which, if not too extensive, will under~ ordinary 
cic3trization. As ulceration extends 3Cross the limb, the largest arteries and 
\'eins are cut through by it, without hemorrhage resultin~, owing to a mass of 
plastic matter bein,;r poured out in their interior, 311d blocking them up from 
the line of separation to the nearest large collateral branch above it. The 
period required for the detachment of gangrenous parts varies according to their 
extent. Small sloughs may be detached in a few days, whilst many weeks arc 
required for the separation of a limb. 

In the trealmenl of glnp-renous inflammation, antiphlogistic remedies must 
be very sparingly use~, the patient's condition being usually not of such a 
nature as to bear lowering. IL is very easy to knock down the inflammation by 
energetic measures; but, at the same time, the reparative power of the system 
is destroyed, and the patient may not be able to rally. Inflarumntory fever, 

~:twi~1'::;1~~~~1~: of~~~ ~:t::~n~~~ o~~~,i~;f~~~~,;ii:~; e~;~~1;.ftei1~1~:~1~~7: o~~; 
before. the occurrence, and during the spread of gangrene, that antiphlogistic 
remeches can be employed; for when once gangrene has ceased to extend, how· 
ever high the action may have been that accompanied its progress, all the 
powers of the constitution will be required to maintain the process of separation 
of the sloughs, if they be extensive alld deep. 

Venesectioo is never required in any form of gangrenous inflammation. 
When blood requires to be taken, local blood-letting should be lrnd recourse to 
as a preventiYc means. And, in this way, when conjoined with measures for 
the relief of tension, and consequently of that strangulation of the tissues 
which jg such a fertile cause of gangrene, in some forms of inflammation, it 



GANGRE~OUS JNFLA)ll\IATI QN. 10 5 

becomes an extremely important adjunct to the treatment. ln tl1Cse cases. free 
incisions into the inflamed and tense parts, by which the vessels are relieved of 
the blood, and the tissues of effused fluids, will often prevent gangrene. This 
is more especially the case when loose cellular tissue, as that of the penis or 
scrotum is inflamed, or indeed in any part in wl1ich much tension is conjoined 
with the inflammation. In some forms of inflammatory sloughing, nature re
lieves the part by free hemorrhage, as from the dorsal artery, in cases of acute 
gangrene of the penis, and it is not until this has taken place that the gangrenous 
action becomes arrested. In this way, also, irritant effusions and infiltrations 
are discharged, and thus one cause of sloughing removed. Punctures are not 
sufficient for this purpose, but free incisions from two to three inches long: 
flhould be made, which by gaping widely allow the escape of blood and other 
fluids, and thus effectually relieve tension. Mild local antiphlogistic treatment 
of an ordinary character is likewise required. When the gangrene has been 
nrrested 1 the fret.or of the sloughs must be diminished by antiseptic applications, 
such as the solutions of the chlorides, charcoal, and yeast poultices. These
paration of the sloughs should be left as much as possible to nature, which is 
always fully able to accomplish this, if the patient's strength can be kept up. 
Any attempt to hasten this process only irritates the parts, and causes the gan
;;rene to spread when it might otherwise h:we been arrested. The vitality of the 
tissues in the proximity of, and above the line of separation, is very low, anil 
may readily be destroyed by any fresh action set up in them, there being always a 
danger of exciting inflammation to such a. degree as to exceed that which is 
necessary for the adhesive, and to cause it to run into the gangrenous form. 
Hence 110 attempt should be made to pull away sloughs not already separated, 
nor should stimulants be applied to the living tissues. It matters little as to 
what is done to parts already dead, which, when loosened, may be cut away, 
but we must not meddle with those that are living. llemorrhagc seldom occurs 
before the separation of the sloughs, but there is always danger of its happe11-
ing: during that process. If it occur, pressure or the a~tual c:tutery, will be 
found the best means to arrest it. And if these fail, ligature of the artery 
higher up, or amputation, when practicable, might be required. 

The parts that arc already gangrenous should b(' em·eloped in lin t soaked in 
the chlorides of zinc, or lime, or in creosote, or dusted with charcoal powder. 
No poultices ii;hould be applied if the sloughs arc large, heat and moisture 
hastening their decomposition; but if small, yeast, carrot, or charcoal poultices 
may be advantageously appl ied. 

Parts that are quite dead, but that do not readily separate, such as tendons, 
ligaments, and bones, may be cut through wit.h scissors, pliers, or saws, and 
thus many weeks or months s:wed in their separation. It may occasionally be 
necessary in doing this to encroach on the living tissues; this should be done 
as carefully as possible, for reasons already stated. They do not bleed much, 
owning to their infiltration with lymph. 

The line of separation should be dressed with water-dressing, or with some 
mild det.ergent lotion or ointment, in order to keep the surface clean, and free 
from absorption of ganb'Tenous mattCrs. If sloughs are not readily separated, 
the balsam of Peru, either pure, or diluted with yolk of egg, or very dilute 
nitric acid, and opiate lotions, are the most useful applications. After the sepa
rntion of the sloughs the ulcerated surface must be treated on general principles. 

The constitutional treatment of gangrenous inflammation requires to be con
ducted upon the principles that guide us in the management of the asthenio 
and irritative forms of infbmmatory fever ;-by attention to hygienic measures, 
nnd the moderate employment of antiphlogistic remedies in the early stages; 
by support of the system, by means of light tonics, nourishment, and stimulants, 
as the disease assumes an asthenic form; and by the administration of opiates 
as it sinks into the irritative type. 



DIVISION SECOND. 

SURGICAL INJURIES. 

CHAPTER V. 

EFFECTS OF INJURY. 

THE effects of an injury, if at all severe, are twofold, constitutional and local. 
The constitutional effects are immediate and remote. 
The immediate constitutional effects, or shod,;,, consist in a disturbance of the 

functions of the circulatory, respiratory, and ner .. ous systems, the hannony of 
action of the great organs of the body becoming disarranged. On the receipt 
of a severe injury the sufferer becomes cold, faint, and trembling; the pulse is 
small and fluttering; there is great mental depression and disquietude; the 
disturbed state of mind revealing itself in the countenance, and iu incoherence 
of speech and thought; the surface becomes covered by a cold sweat; there is 
nausea, perhaps vomiting, and relaxation of the sphincters. This condition lasts 
for a variable period, its duration depending on the severity of the injury, and 
on the nervous susceptibility of the patient. In extreme cases, the depression 
of power characterizing shock may be so great as to terminate in death. In the 
great majority of instances, however, reaction comes on, and the disturbed 
balance in the system is gradually restored. Not unfrequently the reaction ruus 
beyond the limits necessary for this, and a febrile state is induced. 

I s this state the result of fear and nervous susceptibility? or is it occasioned 
directly by the physical les ion? In many cases, doubtless, the effect is entirely 
mental. Thus persons have been frightened to death without any local mischief'. 
'!'hat. there is great difference in the mental fortitude of individuals is notorious ; 
some :;uffering excessive shock from the mere apprehension of injury, whibt 
others may be the subjects of the severest injury, and show but slight sign of 
suffering. If the injury be sudden and unexpectcd 1 the shock is usually greater. 
\Vhen the feelings are roused, ::is in the heat of action, injuries often pass un· 
noliced by those who receive them. H ence it is evident, that the state of mind 
at the time of the receipt of the injury materially influences its immediate 
effect on the constitution. There can be little doubt, however, that different 
individuals manifest very different degrees of susceptibility to pa.in, some having 
more acute sensations than others. Instances of this kind must ha.ve fallen 
under the observation of every surgeon. 

The sudden occurrence of a. severe injury will induce a physical impression 
independently of any mental emotion. 'fhus if a limb of one of the lower 
animals be suddenly crushed by the blow of a hammer, the force and frequency 
of the heart's action immediately becomes considerably lessened. Ilerc there 
can be no mental impress ion. So in man, it is found that the severity and the 
continuaucc of the shock are usually proportionate tu the severity of the · injury. 
'l'he surgeon not unfrcqucntly employs this fact as an accessory means of diag· 
nosis. Thus, if' a, man break his leg, and at the same time strike his abdomen, 

(106) 
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and the shock be very serious, and long~continued, without sign of rallying, 
the probability is that some severe injury has been inflicted upon an internal 
organ; injury of the viscera. occasioning greater severity and longer continuance 
of shock than a wound of a less vital part 

'l'he remote effects of shock give rise to serious constitutional disturbance, 
as has been pointed out by Ilodgkin and James, which often do not manifest 
themselves for weeks or months after the infliction of the i11jury. Some change 
appears to be induced in the condition of the blood, or in the action of the 
nervous system, that is incompatible with health; severe febrile diseases, 
usually of a. low form, supervening. Ped1aps, as Hodgkin supposes, the part 
locally injured becomes incapable of proper nutriti,-e action 1 and thus a morbid 
poison re~ults, in consequence of some peculiar combination of the chemical 
elements of the part, by which !!he whole system is influenced. Be this as 
it ma.y1 the fact remains certain, that constitutional disturbance may con
tinue for, or supervene, at a considerable time after the infliction of a local 
injury. 

'!'he direct local effects of injury comprise co11tusio11s, wounds of all kinds, 
fractures, and clislocations: these we shall immediately proceed to consider. 

1'hc 1·emote local consequences of injury are not so obvious: But there can 
be little doubt that many structural diseases owe their origin to this cause. 
'rhe nutrition of a part may be modified to such an extent by a blow or wound 
inflicted upon it, as to occasion those alterations in structure which constitute 
true organic disease. Thus we occasionally find, on death resulting sonu .. 
months after a severe injury, that extensive local mischief, usually of an inflam
matory character, is disclosed, which bas evidently been going on in an insidious 
manner from the time of the accident. 

In other cases ::again, a blow may give rise to severe and long-continued ncu. 
ralgic pains in a part, or it may be the direct occasioning cause of structural 
disease in bones, joints, or blood-vessels; and, lastly, the origin of many cases 
of cancer can be distinctly referred to external violence. 

Treatment of Slwd.;.-If the disturbance be chiefly of a mental character, 
the patient will usually rally spe<'dily by being spoken to iu a kind and 
cheering manner, or by having a little wine and water, or ammonia1 admin
istered. If the shock be of a more severe character, and be the result of 
considerable injury, the patient should be laid in the recumbent position, and 
the injured part arranged as comfortably as possible; he should be wrapt up 
in warm blanket..s1 hot bottles should be applied to the feet, and friction to 
the hands and surface; a little warm tea, wine, or spirit, and water, may be 
administered, provided the insensibility be not complete; if so, it should not 
be given, as the fluid might then find its way into the larynx. Under these 
circumstances, ammonia should be applied to the nostrils, and a stimulating 
enema administered. When there is much pain associated with the shock, a 
few drops of' laudanum may advantageously be given. By treatment such as 
this, the energies of the nervous and vascular systems are gradually restored, 
and then reaction speedily comes on. 

A question of considerable importance frequently occurs to the surgeon in 
these cases, viz., whether an operation should be performed during the con
tinuance of shock. As a general rule, it certainly should be deferred until 
reaction comes on, as the additional injury inflicted by the operation would 

::~C:!~~,t~~ed~~;::~i~: 0~n~e:r:~l~~~ t~~1 ~a~1~~!a!! ~~ff;;~ifo~g ~~e s~i~~eck~u!~J 
thus prevents the patient rallying, notwithstanding the administration of 
stimula.nts. Under these circumstances, the surgeon would be justified in 
operating before reaction came on. Here the administration of chloroform i.'I 
extremely beneficial by preventing the pain and dread of the operation fru111 
still further depressini the vital energies. In these cases of long-continued 
shock, great care is requ ired in ascertaining that there is no internal injury 
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giving rise to the depression, but that the shock is really dependent upon the 
mangled limb. 

After the immediate effects of the shock have entirely passed away, we 
must adopt means to prevent the remote consequences. With this view-if 
t.he patient can bear it- blood-letting is of essential service, and, I think, for 
too much neglected at the present da.y. In addition to this, the patient's diet 
and habits of life should be carefu lly regulated, over-stimulation being especially 
avoided; his bowels should be kept freely opened, and his general health 
attended to. After the immediate effects of shock have gone off, tbe reaction 
which ensues may not pass the limits of health; but if the injury be severe 
from its extent or froru the iruplication of important parts, the local inflamma. 
tion , which is necessary for its repair, giYes rise to a general febrile state. This 
inflammatory fever assumes one or other of rtie types characterizing that which 
accompanies ordinary iuflammation, and requires to be treated on the principles 
that guide us in the management of that affection. 

Traumatic delirfoni not unfrequently occurs in cases of severe injury in indi· 
viduals with an irritable nervous systeru; particularly in those wbo had been 
drinking freely before, or were intoxicated at the time of the accident. It 
usually comes on about the third or fourth day, but not unfrequently earlier 
than this; and most commonly declares itself during the night. ~l.'his disease 
presents two distinct types-the one inflammatory, the other irrit~"ltive. 

In injlammatoi'!J traumatic delirium there is a quick and bounding pulse, hot 
skin and head, flushed cheeks, glistening eyes, much thirst, and high fc~rile 
action generally. The delirium is usually furious; the patient, shouting, srng· 
ing, tossing himself about the bed, and moving the injured limb regardless 
of pain. The trealment of this form of the disease is strictly antiphlo~istic. 
Bleeding from the arm, with leeches and ice to the head, purging, a.nd low diet, 
will subdue it i but in many cases it is speed ily fataL 

1'hc irritaiive, or 'nervo1ts delirium, usually occurs in persons of a broken 
constitution i and closely resembles ordinary delirium tremens; sometimes it is 
preceded by a fit of an epileptic character. In this form of the disease the 
pulse is quick, small, ~.:ind irritable; the pupils dilated; the surface cool; the 
countenance pale, with an anxious, haggard expression, and bedewed with a 
clammy sweat. The tongue is white, and there is sometin1es tremor of it, and 
of the hands; but this by no means invariably occurs. The delirium is usually 
of a muttering and suspecting clJ,aracter; the patient is often harassed by spec
tral illusions, but will answer rationally when spoken to. 'l'his form of disease 
is sometimes very rapidly fatal. I have known it destroy life in cases of simple 
fracture in less than twelve hours. 

'fhe treatment of irritative traumatic delirium consists essentially in the ad
ministration of opium until sleep is procured, or the pupil becomes contracted. 
For this purpose, large quantities are frequently required; and the drug should 
be given in full doses, and repeated every second or third hour. 

If there be much depression, it will usually be expedient to administer the 
opiate in porter, or in that stimulant to which the patient-if a. drunkard -
has habituated himself. 1'he administration of the opiate should be preceded 
by a free purge and an aperient enema, so that all source of irritation may be 
remoYed from the intestinal canal. A strait-waistcoat is commonly necessary 
in all cases of traumatic delirium, in order to prevent the patient injuring the 
wounded part. 

After sleep has heen induced, the quautity of the opiate must be lessened; 
hut it will be found nece!;sary to continue it for some time, as there will be a. 
tendency to the recurrence of the delirium at night. 

1'hese two forms of traumatic delirium, the i.nflammatory and the irritatiYe, 
nre often found more or less conjoined; a mod1fieation of the trcatmC'nt then 
becomes requisite-the surgeon depleting with one lrnnd1 and allaying irritation 
by opia.tC>s and giying support with the other. 
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CHAPTER VI. 

INJURIE S OF SOF1' PARTS. 

Contusion. -In a contusion the skin is unbroken, but there is always some 
laceration of the subcutaneous structures. Indeed, great disorganization of 
these occasionally takes place, though the skin continues enti re, owing to it.-, 
greater elasticity and toughness. H ence a contusion 'lllay be looked upon as 
being a subcutaneous lacerated wound. 

Contusions may result from direct pressure-as, when a part is forcibly 
squeezed; from a direct blow, usually by a hard, blunt body; or, from an 
indirect blow, as when the hip-joint is contused by a pcrsou falling on his feet 
from a height. 

CompreSsion of the parts injured is always necessary to constitute a contusion. 
This compression may occur between the force on one side, and a. bone as the 
resisting medium on the other ; or the part injured may be compressed and 
contused between two forces in action- as when the band is caught between 
two wheels revolving; or between a fo rce in action and a p:.lSSi\·e medium - as 

by Co:~:~~1fsa:~i~1~r°~::~i~:~ ~:g~e~1~~ ~:~~~~:~;;Y it:g~:.i,~l~~g~l~c .r~:1~1:~,s :-lstly, 
of the skin simply; 2dly, with exlnwasation into the cellular tissue; 3Jly, 
with subcutaneous laceration of the soft parts; and 4thly, with subcutaneous 
disorganization of the soft and hard parts. 

In all cases extraxasat1on of blood is the chief characteristic of contusion. 
In the first degree the blood is merely effused into the skin, producing ecchy· 
mosis or bruise; the color of which varies from purplish·rcd to grecnish·brown; 
being dependent upon changes that take place in the extnwasated blood as it 
undergoes absorption. 

In the second degree, a. bag of blood can often be felt fluid and fluctuating 
under the skin, in which state it may remain for weeks or even months without 
undergoing any material change, provi<led it be excluJcd froru the air. In 
other cases it gradually becomes absorbed; or, if it communicate with the air, 
the bag being opened in any way, it may undergo disintegration, suppuration 
taking place within or around it, and the clots dischargiug through an abscess. 
In some cases it wou ld appear from the obsen'ations of P. llewett and of J>aget, 
that the clot resultiag from extra\'asated blood may become orgauized and 
finally penetrated by blood-vessels. 'l'he French pathologists have described 
the formation of a. cyst containing serous fluid in the site of the extravasatcd 
blood. 'These cysts are composed of a fibrous structure, but without cells; they 
have no distinct lining membrane, and in their interior serous ur grumous 
fluid, composed pf disintegrated blood, is found. In other cases the serous or 
fluid pnrts are absorbed, and the fibrinous matters forming chec8y concretions are 
left behind. Lastly, extra,-asatcd blood may give rise to a 8anguinous tumor, 
Heruatoma, the blood - continuing for years fluid, but still not unchanged
becoming darker, treacly, and more or less disintegrated, being in te rmixed with 
various products of inflammation. 

ln the third and fourth degrees of contu~ion, the laceration and disorganiza
tion of structures usually lead to fatal internal hemorrhage, to sloughiug and 
suppuration, or to rapid gangrene of the parts. 

The diagnosis of contusions is not always easy. 1Ihc minor degrees may be 
mistaken for incipient gangrene; the discoloration not being very dis::.imilar, 
but that the part, when simply c1.·ntused, preserves its temperature and vitality. 
In some cases the cxtravasatcd blood has a hard, circumscribed border, and i.s 



llO 

sqft in the centre, thus resembling somewhat a depression in the subjacent bone. 
'l'his is especially the case in some bruises about the scalp. 

The diagnosis of old cases of extravai-ation, leadiug to Hematoma, from 
abscess or mali~nant disease, is not always easily made by tactile examination 
only, but the history of the case, exploration with a grooved needle, and cxaruin
ution of the contents of the tumor under the microscope, will always clear up 
uny doubt that 111ay exist. 

1'reatment.-In the two first degrees of contusion our great object should be 
to excite, as speedily as possible, the absorption of the extravasated blood. 
Here cold applications are of especial service; lotions composed of one part of 
spirits of wine or of tillCture of arnica to eight or ten of water should be con· 
stant!y applied. Of the value of arnica in these cases I entertain no douLt; I 
have employed it largely in the most extensive eXtrava~ations, and have rapidly 
promoted their absorption by its use. Leeches-so commonly used in these 
cases-should not be applied to a bruised part, they cannot remove the blood 
that has already been extravasated, and often set up great irritation, that 
leads to its suppuration. The bag of blood shouhl never be opened, however 
soft and fluctuating it may feel, so long as there is any chance of procuring its 
absorption by discutient remedies; but if signs of iuflamma.tion occur around it, 
the parts becoming red, hot, and painfully throbbing, free incisions should at 
once be made, the blood-already disorganized and mixed with pus-be dis. 
charged, aud the cavity allowed to granulate. Purging and general anti. 
phlogistic treatment will oft'en be fou nd of use in promoting absorption of the 
e.xtravasation. 

In the third and fourth degrees of contusion it is useless to attempt to save 
the life of the injured 1Jart. Here poultices must be applied to hasten suppura
tion and the separation uf the sloughs; the ulcer that results being treated on 
gener:\I principles. In the worst cases of contusion, wlrnre the structures of 
the limb are disorganized, amputation is the sole resource. 

Contusions of internal organs are always of a. very serious character, and 
require special treatment according to the part that is affected. and the extent 
of its injury. 

A wou11d may be defined to be a solution of continuity suddenly produced 
by the incii::ion, rupture, or fracture of a part. 

Surgeons u~liversally divide wounds into indsed, lacerated, co11tused, punc· 
tured, and poti>oned. 

Incised woundi> may vary in extent, from a. simple superficial cut to the 
incisions required in the amputation at the hip-joint. Incised wound~ are 
usually open, communicating freely with the air; occasionally, howcver

1 
when 

made Ly the surgeon they are sub-cutaneous, only communicating externally 
by a small punctu.re; the.r m~y. be simple, merely implicating integument and 
muscle, or, compheatc<l with illJury of the larger vessels and ncrns, or of im
portaut organs. In all cases they giYe rise to three symptoms; viz. pain, 
lu:rnurr1wge, and sepa1·ution of their sidf's. 

'l'he pain in an incised wound is usually of a b~rning, cuttin.g, or smarting 
character. Dr. J. Johnson com.Pared his own sensations to the pain experienced 
by a stream of meltc.d le~d falling upon the pa_rt. Much depends, however, on 
the extent and the snuat10n of the wonnd; and also whether the cut is made 
~rom the cutaneou~ surface, inwards, or. from within ~utwards; being greater 
111 the former than rn the latter case, owrng to the section of the nerves being 
made from the branches towards the trunk. When the cut is from within out
wards, the trunks being first divided, the branches are paralyzed, and do not 
feel the subsequent incisions. 

Thi! amount of hernorrlwge necessarily depends upon the vascularity of the 
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part, ns well as on the size of the woun<l. The proximity of the p:u"t wounded 
to the centre of the circulation, or to a large \'C~::;el, al~o influences t11is very 
consi~erably-diffcrent parts of the ~ame tissue bleeding: with different degrees 
of facility . Thus, the skin of 1.hc face pours out more blood when cut than that 
of the leg. 'l'be same parts will, under different states of irritation, pour out 
different quantities of blood. Thus the tonsils ban bled, after their excision, to 
such an extent as to occasion death, though usually but a few drops are lost. 

The scparutio1i of the l1J}s of the wound depends on their ten,;ion, and tho 
position of the part, as well as on the elasticity and viwl contrnctility of the 
ti&-ues. It is greatest in those part.5 that are naturally most elastic, or that posse~ 
the f,'TCatcst degree of tonicity; thu~, the muscles, when cut, will retract to a dis
tance of some inches; so also the arteries and skin gape widely when divided; 
whereas in the ligaments or bones no retraction takes place. 

Incised wounds may unite in the fire following ways :-lstly, by the direct 
growing together of thei1· opposed surfaces; :?:dly, by scabbing; 3dly, by the 
oppo~ite surfaces uniting through the medium of coagulable lymph; 4tbly. by 
granulations springing up from the sides and bottom, and covering them:-;clvcs 
with an epithelial coating; and, 5thly, by the growing together of two granu
lating surfaces. 

) st. The dlrel.:t yrowi1t9 lOl)et!ter of opposite surfaces was termed by Iluntcr 
'' mtion b!J the first-i11te11tiun," though this term is not employed in this accep
tation by modern surgeons, most of whom extend it to the union by adhesive 
inflammation. When wounds unite in this way, it is by Lhc simple and direct 
coalescence of the opposed surfaces; and not, as Hunter had supposed, by the 
interposition of a layer of cffuf'.ed blood becoming the bond of union; or, as othcrR 
ha\'e imagined, by lymph being poured out, which unites the opposed surfaces. 
Dr. )lacartney, who poiuted out the error of these doctrines, has shown that in 
this kind of union there is no intervention of blood or of lymph; the process 
consisting essentially in clean-cut parts, laid in apposition, uniting and growi ng 
together directly in the course of a few hours, without iuflamn1ation of any of 
its products being required to effect the union; hence he termed it "immediate 
union." 

'l'he conditions necessary for direct union appear to be the perfect coaptation 
of the cut surfaces-a healthy constitution and the absence of all inflarnrna
tory action. It is not often in surgical practice that such a simple aud direct 
result can be obtained, thouf{h in some of the plastic operations about the face, 
we not uncommonly succeed in securing it. After some of the larger opera
tions, also, this kind of union occasionally takes place. Thus Pnget records a 
case of amputation of the breast, in which the flaps contr.lctcd immcrdiate and 
direct union with the subjacent parts; and on the patient dying at the end of 
three weeks of erysipel!Ui, the union was so perfect that it was impossible to 
discover by microscopical examination that any inflammation had existed, or 
exudative matter been poured out. In some flap operations, the surgctJn may 
be successfu l in attaining union by this means. Thus, in amputations of the 
thigh and arm, we occasio~ially find that oea1·\y th? w.holc, or a. con~iderable 
portion of the flaps, are umtcd together at the cxp1rat1on of about eight and 
forty hours. 

2d. Healing by scabbin.1 consists in the direct adhesion of the lower part 
and sides of a wound under a. crust of dried blootl, hair, etc. which forms an 
air-tight covering. 'fhe absence of inflammation is necc&:iary for healing b.y 
scabLin"'; if inflammatory effusion occur, the scab will be thrown off, and air 

f~~~ngJ~a~~~t!e~~ ~:t~~c~~ 1ir~~~~ ul~o1:11:~:c0~\'f~~n~~a~~~~1sr:~:l\~~:~n~i~l~J.w't'~~il~ 
inflammation is excited; but is common in the lower animals, inflammatiL1n 
being not so readily induced in them. 'l'his natural process is svmetnucR 
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imitated by the surgeon closing a wound with a pi•:ce of lint steeped in blood 
or in collodion, under which union takes place. 

Analogous to healing by scabbing is the process of cure in subcutaneous 
wounds, as in Tenotomy; in these, union takes place without any inflammation, 
though this is sometimes excited by the injury; the rcparativc material, 
"nucleated blastema," not being an inflammatory product. 

3d. U11ion by the adhesive injl.anmwtfrm, the •11tnion by llte jir1St-i11ten
tion" of modern surgeons, or "primary adlw.~ion,'' as it is termed by Paget, 
consisting in the effusion of lymph between the opposed surfaces, is more frc
t1ucntly obtained than the direct union. In order that it should take place, it is 
of great importance that no blood he interposed between the sides of the incision; 
hc>ncc it is facilitated by all oozing Leing ~1llowed to cease, and by the surfaces 
being allowed to become glazed by the exudation of lymph for some hours 
before they are brought. in contact. If any blood be interposed, it acts as a. bar
rier to the cohesion of the opposite layers of plastic matter, invariably becomin2 
disintegrated, breaking down, and being washed away by the suppuration ex
cited by its presence i hence iu the dressing of surgical wounds, such as stumps 
after ::unputation, in which it is desirable to procure union by adhesiYe inflam
mation, the cut surfaces should not be brought together for a fow hours, until 
all oozing of blood has ceased, and the fibrinous layer thrown out. 

The union by ad hesive inflammation in an incised wound takes place in the 
following manner: After all hemorrhage has ceased, the surface becomes 
''glazed," being coYered with a film of the fibrine of the liquor sangui nis, with 
which a large quantity of white corpuscles are found intermixed, a scro-sangui
nolent fluid draining a.way . This layer of fibrinc rapidly becomes thickened by 
the deposit of exudative matter, and ultimately becomes vascular, undergoi11g 
development into fibro-cellular tissue, which constitutes the bond of union, its 
exposed surface becoming gradually covered by an epithelial layer, as has 
already been described in speaking of the development of lymph and its cicatri
zatiou. The adhesi\-e layer forms with varying rapiJity on different surfaces; 
thus, in a stump, after amputation, it will be found that the muscles, fasciro, and 
cellular tissue are conrcd with fibrine in the course of a few hours i it is not 
until about the third or fourth d;ty that the subcutaneous fat becomes coated in 
the same way; and eight or ten days elapse before the adhesive lymph is 
thrown out upon the cut surface of the bone; and here it shows itself first on 
the medullary canal, afterwards on the canccllous texture, and lastly upon the 
hard bone. 

For the production and organ ization of this lymph a certain amount of 
inflammation is absolutely necessary, but the inflammation must be confined 
within proper limits. If too violent, the adhesive may pass into the suppura
tive inflammation; and if too long-continued, its development may be interfered 
with; for though inflammation be necessary for the formation of the bond of 
union, none is required for its organization, or its ultimate develo1Jment into 
fibro-cellular tissue. 

4th. In those cases in which union by direct cohesion, or by the adhesive 
inflammation fails, either by the interposition of blood, by the excitatiou of 
undue inflammation, by th.e wound being left open ~ the air, or by any other 
disturbing cause, granulations are thrown out, and un10u by "the second-i11te11-
t1'.r.m," as it is termed, occurs; and one may often see in the same incised wound 
vne portion healed by direct union, another part by the adhesive inflammation, 
and the remainder by granulation. Union by grauulation, or the second-inten
tion, has already been described when s11cakin~ of the repair of ulcers, with 
which it is identical (p. 101). A layer of plastic exudation is de1Josited, which 
gradually increases in thickness, becoming vascular: accumulating in masses 
of pointed and ruddy granulations, throwiug off pus and effete corpuscles from 
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its surface, and developing in the deeper parts into fibro-cellular tissue, whilst 
the more superficial portion undergoes epithelial transformation. 

5th. It not unfrequently happens that although granulations ha,·e sprung up, 
union between the opposed surf'act·s has not taken place. \Ve must endeavor 
to accomplish this, by bringing the granulating sides of the wound together, 
when they will cohere, thu:s constituting union by u secondary adhesion." In 
some amputations, and in many plastic operations1 cases of hare.lip, cleft-palate, 
l\:.c., this mode of union is occasionally established. 

~llr.uwyemellf of lncise<l Wounds.-In the treatment of an incised wound, we 
roust always endeavor to procure union directly or by adhesive inflammation 
between a portion, if not the whole, of the surfaces; if union in this way be 
obtained, we save the patient much time and trouble. 

The probability of procuring adhesive union depends greatly upon the con. 
stitution of the patient, as well as on the management of the wound. The 
sounder the constitution, the more readily will union by the first.intention take 
place; and in all cases, it is disposed to by the remo"Val of all sources of irrita· 
tiou from the system. 'l'hus in those operations, the plastic, for instance, iu 
which it is nccessa.ry that the union be as direct as possible, the constitution of 
the pa.tient should be pr.eparcd, by his being kept for some time pre,·iously upon 
a nourishing but unstirnulating diet, chiefly consisting of milk and light animal 
food, having regular exercise, and his bowels acted on by naline apericnts: we 
should also look specially to the state of the digestin :md minary organs, and 
remove any source of irritation in connexion with them. In cases of accidental 
wound, if we wish to secure union by the first.intention, we must purge the 
patient, keep him quiet, and employ a moderately antiphlogistic regimen, avoid
ing especially all stimulants, which haxe a great tendency to interfere with this 
desirable result. It must be borne in mind, that the great object is to limit in· 
fiammation; if this be carried beyond what is necessary for plastic effusion, sup
purative action will certai11ly occur. With rcgurd to local antiphlogistic treat
uient, nothing is required Leyoud simplicity of dressing, and keepin~ the part 
cool by meaus of wet lint, or, if the wound be very extensin, and inflammatory 
action threaten to run high, by irrigation (Fig. 45). 

'.L'bere are three great indications in the local management of an incised 
wound. 

'l'he first is the arrest of hemorrhage. If the bleeding be general from the 
surface, it may be stopped by po:;ition, by coaptation of' the sides of the won!ld 1 

and by the application of cold and sty1Jtics. U' it be of an arterial character, 
ligatures will be required to the bleeding points. . 

The next indication consists in the removal of forei'gn bodies of all kmds; 
such as dirt, pieces of stone, glass, &c., including coagulated blood from between 
the lips of the wound. In doing this, care should be t.aken not to wipe the 
wound too roughly; a piece of soft lint, a triangular bit of sponge, or a stream 
of cold water poured over the surface, should be the means employed. 

The next. and most important indication to fulfil, is the coaptation of t!te 
oppose'l swfaces as accurately as possible. 1'his can only be maintained by 
attention to position, and by the application of sutures, plaster, and bandages. 

As a. genernl rule, the sides should not be brought together until all hemor
rhao·e has ceased. If, howenr, there be but slight oozing, this may be arrested 
by t'he approximation of the surfaces. If' the wound be extensive, it may be 

~~v:~:~!e~ouT~e ';~ir\:°:i1~1~v ~~~~r~~ ubnr~~~~ ~;,~~lya~~ ~~~:a:t~~eb;'t~~-~~:,: 
bcin" paid to relaxing them as ~uch as possible, by position, so that there may 
be n~ gaping of the lips, or tension on the sides of the wound. They must be 
kept in position by sutures, pla.stcrs and bandages. 

Sutures are commonly employed when there is more tendency to gaping than 
run be overcome by position or plasters. The material that is geucrally us1~C 

8 
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for this purpose is well~waxed dentist's or twisted silk of nrious degrees of 
fincnc8S, introduced by means of a curYed needle. Sometimes :;;ilvcr wire is . 
employed. In wounds of the limbs, especially in those cases in which soma 
traction may be expected, the suture should be composed of soft thick silk. 
twist; wl1ilst in tho~e cases in which it is of importance that as little defon~ity 
as possible be left, it should consist of the finest silk or thread that is compat1ble 
with the requisite strength. 

Sutures may be of various kinds: the 'interrupted, consisting of a number of 
sin:rle stitches, applied at distances varying from lrnlf an inch to an inch and 
a half, is the one most commonly had recourse to in all the cases involving- the 
integ-umcnt. In applying this suture the needle sliould never be carried deeper 
than the integumental structure, except in some of the parts about the face, 
such as the lip~ and eyelids. The suture should be tied by means of the reef
knot, and the ends be cut short. 

The continuous suture, never usecl on the cutaneous surface, is principally 
employed in incised wounds of the intestines. 

The qni1f,,,J ~uturc i;; applied in cases, as in rupture of the perineum, in which 
!.he sides of a deep wound arc required to be brought Jnto contact tl1roughout. 
Jt consists of a double interrupted suture passed deeply, and tied ti~htly over 
pieces of elastic bougie, laid parallel to, and at tbe distance of ha.If an inch 
from the edges of the wound. 

The beadrd suture is r::ircly employed at the present day: in it the knot is 
made over a large bead, or a split shot, strung upon either side of the suture, 
which thus diffuses the prcl;l!':urc over a greater extent of surface. 

The twi.~ted or figure of 8 suture is very commonly employed in surgery; it 
cons ists in the introduction of a slender pin, made of soft iron, with a steel point, 
across the lips of the wound, and the application of soft silk-twist over this in 
th(' manner of a figure of 8, care beinp; taken not to draw it too tight, or to 
compress the !':Oft parts between the needle and suture, lest sloughing result 

Sutures, of whateYer kind, act as irritants along the tract through which 
they are applied. l1ence they should always be withdrawn as soon as they liaYe 
accomplished their object- that of procuring- union of the opposed surfaces. 
Bvery minute tl1·1t they are left in beyond this is detriment;\} to adhesion 1 and 
is attended witl1 a. ri sk of the excitation of undue action. In general they 
should not be left in beyond eight-and-forty hours; but in some cases they may 
!!.dvantageously be retained for a considerably longer period, provided they do 
nol excite irri tation. When they are withdmwn, care should be taken not to 
rlisturb the adhesion in their neighborhood by improper traction. 

The serreji11P (Fig-. 52) may be used in some cases, especially when very 
Fra. 52. accurate union of the lips of a wound is required, as in cuts upon 

the face. 

~ 
Plaster.<; sen·e to mainbin the approximation of tl10 opposed surfaces. 

They :ire of various kinds; but the resin, soap, and isinglass plasters 
are those tliat are most commonly employed. Each of these possesses 
peculiar properties that fit it for particular cases. The resin plaster 
has the advantage of being tllC most adhesive. and of not being readily 

loosened by discharges, but it is irri tating-, sticky, difficult to remove, and, in 
consequence of the lead that it contains, leaves a dirty-looking incrustation on 
the part. 

The soap plaster is less irritatinl!, but at the same time is less adhesive, and 
is consequently seldom employed in the treatment of wounds. '.l'he isinglass 
plaster is doubtless the most cleanly and least irritating of all 1 and being trans
parent, possesses tl1e adYantage of enabling the surl!eon to see what is passing 
beneath it. It has, however, the disadvantage of being readily loosened by the 
discharges of the part, or by the necessary dressings. The: plasters sl1ould bt> 
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<'lit into ~trip!': nf !'ufficient length to !i:t1pport the ~i<lcf.l as well ns to COlllJ)l"(;~!:I 
· the ed~cs of the ~'l'ound 1 .and ~hould be applicfl between, Lut not upon tbe points 

of suture, all hairs hanng be<'n rerno\·c<l from the part on which they arc laiJ 
down, and the surface bei ng thorough ly dried. In rct110,·ing them, both ends 
should be loosened at the same time, and the strip thus taken off without either 
lip of the_ wound being un<luly (lragi;cd upon. 

~:I::'.~:fa::r~.·~;~:Fi1~Ir~''i~:~~.~L~~:;u~~,:~·:~::~.~~,:~:::1~:·:~r~·::~~ 
time that 1t excludes the air. 

[.\..n effectual and neat applicntion of the collodion dressing for wounds may 
be made in the following manner:- Strips half an inch or an i11ch in breadth, 
should be cut from some light, c:trong material of open tcxtme. The fabric 
which for this purpose answers be:;t, is that known in the shops as Donna. Maria 
gauze, a variety of silk 11 illusion" These strips should be laid transversely 
across the wound, and their extremities fastened to the integument by the ap
plication of a collodion containing in solution about y'c!th its bulk of Yeuice 
turpentine. The turprntinc increases the adherence of the collodion, although 
of a slightly irrit.·rnt nature when applied upon raw surfaces. In ease, thcrC'.fore, 
the surgeon desires entirely tO exclude the air from the wound, turpentine 
should be omitted and simple collodion employed; or else collodion containing 
a small portion of castor oil. The advantages of this mode of dressing ovc1· 
the ordinary adhesive strips, or isinglass plaster, consist in its not bcin:r loosened 
hy heat or moisture; t!1c perfCct freedom offCred to the discharges; the ability 
of the surgeon to di;;pcnse with suture!' to a great degree; and al:::o the facility 
afforde(l for the daily examination of the lips of the wound. "'hen it shall 
become desirable to remove the drc~sing a sponge moistened with ether should 
be p~sed o\·er the extremities of the strip:::, winch can then be raised without 
Jifficulty. This method of uniting wounds is e:-pccially applicable to injuries 
or the face, and to plastic operations, and w~, we believe, first cmploycJ by 
Dr. Goddard, of this city.] 

After eoaptation has been effected by position, aided by the application of 
sutures and plasters, a. strip or water-dressing 11wy be laid along the line of the 
wound, and a piece of wet lint over the whole surface, which should be kept 
as cool as possible. If any ligatures have been ilpp licd to bleeding vcssds, they 
mwst be left hanging out at the most dependent angle. The first dressings 
should be left unchanged for two or three d<lys, the sutures may then be 
removed, and the plasters as they become loosened; care being taken to support 
the sides, and after a time to bandage the part properly by circular turns of a. 
narrow roller. In many cases the direct union of clean cut wounds may be 
much facilitated by bandaging the part, so that firm pressure is exercised upon 
it from the very first. This requires to be done carefully and with duu attention 
to the proper !:l.npport of the deeper parts, lest infiltration of scro-sanguinolcnt 
fluid occur in them, which will readily lead to suppuration. 

Union may be readily accomplished in many slight inc:ii-ed wounds, by CO'fCr
ing the edges of the cut with a piece of soft. lint soaked in collodion. Direct 
cohesion, by a process analogous to scabbing, taking place under this dressing. 

If union by the first intention fail, or if the wound occur in such a constitu
tion that it is useless to attempt it, infiamruation takes place in aud around it, 
tb.c lips swell and become red, a.scro-sanguinolcnt di!<-chargc, gradually assuming 
a puriform character, exudes; and, at the same tirne, if the wound be an ex. 
tensive one, suppuratiYe fever sets in. Under these circum!:'tanccs, the sutures 
!lhould be immediately removed: the strips of' plaster, if continued, should be 
used merely for suppCJrt and not for union; a large soft linseed-meal poultice, 
or a t.hick piece of warm water-dressing, should be applied; and the patient pm 
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upon a moderate antiphlogistic regimen. When suppuration has fairly set in, 
and granulations have sprung up, the treatment must be conducted in accord
ance with those g-eneral principles that guide us in the management of ulcc1·atcd 
surfaces. The suppuration must be moderated, the process of cicatrizatiun 
facilitated by the application of a bandage, the general health attended to, aud 
the strength of the patient supported. 

Union by "secondary adhesion" may sometimes be accomplished, after that 
by the first-intention has failed, by bringing the granulating surfaces together a 
second time by means of sutures, harelip-pins, or plasters. 

Faulty cicatri<'es often give rise to great disfi~urcrnent, and require some 
operative means to remedy this inconvenience. These plastic operations will be 
described more folly hereafter, but it. ma.y be stated here that much benefit will 
occasionally result by the excis ion of the cicatrix, and then bringing together 
the opposite edges of the wound in a. uniform line. Should it be too large for 
this, if flat it must be left. but if angular it may be divided down to the second 
structures beneath, and the gap thus resulting, filled up by a flap of sound 
integument dissected up from the neighboring parts and twisted into it. 

CONTUSED AND LACERATED WOUNDS 

May be defined to be wounds that are conjoined with more or les!" bruising 
about the edges and sides; presenLing every possible variety in the degree of 
contusion and of wound, from a cut on the shi n to a limb crushed and lacerated 
by a cannon-shot. rrhey are commonly inflicted by blunt cutting instruments, 
as in chops by a hatchet, or by stones, bludgeons, &c. Lacerations by machinery1 

in which partR are torn off or crushed; the bitA::s and gorings of animals, and 
gun-shot injuries of all kinds, come uiidcr this denomination 

Whatever their mode of infliction, these wounds present certain characters in 
common, by which they differ from all other injuries. rl'hcir lips are irregubr 
and torn, less gaping than in incised wounds, but surrounded by more or less 
ecchymosis .and contusion, with a tendency to slough on their sides. There is 
usually but little hemorrhage, and the pain is of an aching or dull character. 
In consequence of the sloughy state of the lips and Sides, these wounds always 
unite by the second intention. 

Contused and lacerated wounds present peculiarities according to their mode 
of infliction . 

When occasioned by the bite of a large animal, the part injured becomes very 
painful and inflames extensively, the wound being lacerated, much contused, 
and ofteu penetrating deeply. It sloughs in consequence of the pressure to 
which it has been subjected, and of the animal shaking and tearing the part 
seized. When the wound is inflicted by the tusk or horn of an animal, it is 
extensively lacerated rather than contused, and often partakes of the nature of 
punctured wound. 

When a part of the body is torn off, the wound presents peculiar character!, 
whic~1 differ, howe,•er, according as the separation is effected at the part struck. 
or seized, or at a distance from it. 

In the first case - as when a cannon.ball carries off a limb, or an arm is 
caught i11 a steam-mill or rag-tearing machine and crushed or torn off, the stump 
presents a. very ragged surface, the skin being stripped away higher than the 
other parts, the tendons banging out, and the bellies of the ruuscles that are 
torn across being swollen, protruding, and apparently constricted by the lacerated 
integument. A most important condition in these wounds is that of the vessels; 
these are separated lower down than the other parts, for being elastic they 
elon~ate and pu~l out before they gi,,e way. r~here is no hemorrhage, because 
the mner and middle coats of the artery breakrng off short, allow the external 
one t.o be dragged down and twisted OYer its mouth in such a way as to offer a 
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complete barner to the e~cape of blood. The bone is crushed off at the end of 
the btump, of which it form.~ the conical apex. 

Occasionally when parts arc pulled off, they are separated at a distance from 
the point seized. Thus fingers that ha,·e been torn off by machinery have their 
extcn<i,or tendons separated higher up, at their junction with the belly of the 
muscle, and not at the part seized; the tendon Leing drawn out of its sheath, 
and hanging on to the separated end in a ribbon-like manner. 

In the prngress of a contused or lacerated wound there are two distinct 
periods :-1st, that of the separation of the sloup:h produced by the contusion; 
and ~dly, that of repair by granulations of the chasm left. 

'l'hc extent of the slough depends not only upon the extent, but also upon 
the situation of the injury. lf the parts around the wound be ruuch bruised, 
then superficial sloughing to a great extent may occur; if the wound be deep 
though not extensive, there will always be danger of troublesome sloughing, 
leading to suppuration, and burrowing of matter, and in some cases to secondary 
hemorrhage. Those wounds that are situated immediately over bony points -
as the shin and elbow - are especially tedious, as the slough frequently impli
cates the fascire. The scalp, however, has a Jess tendency to sloug-h than any 
other part of the cutaneous surface. 'l'his is owing to its f,'TCat \Titality, anrl 
the large supply of blood it receives from closely subjacent arteries. In all 
cases of cont.used and lacerated wounds- but more especially in those of the 
scalp- there is great danger of the supen'ention of erysipelas. But the chief 
danger to be apprehended in wounds of this description is the supervention of 
gangrene. In these cases gangrene may occur in three, w:~ys: -

htly. The contusion always kills a thin layer of tissue, which forms a slough 
on the sides or lips of the wound; but in some cases the violence done to the 
part is so great as directly to kill its whole substance. 'l'hus if a finger is 
crushed to a pulp by machinery, all circulation is completely and at once 
arrested, and the vitality of the part destroyed outright. If the violence be 
not quite so great as this, the vitality of the part may be so lessened, and its 
resistir.g power diminished to such an extent, that. the inflammation neeef:sary 
for thv repair of the injury terminates in gangrene. This is a local traumatic 
mortifi~ation, evincing 110 disposition to spread beyond the part injured, but 
being bounded by a. line of demarcation along which it will separate. It is not 
always easy to distinguish this direct form of gangrene from such discoloration 
and disorganization of a limb as is still compatible with life. In all cases of 
doubt the surgeon must wait, and a vny short time-a. few hours - will be 
sufficient to declare whc'ther the vitality of the part can be maintained or not. 
ln cases of much doubt there can be no objection to make an incision into the 
part, and thus ascertain the true state of things. But this should not be 
done if it can possibly be avoided. · 

:Mly. 'l'he injury may be chiefly inflicted upon Hie great vessels of the limb, 
damaging them to such an extent as to interrupt complc~ely the circulation; 
gangrene being thus induced indirectly in the parts supplied by them. '11his 
form of gangrene we shall have occasion to treat of' fully when speaking of' 
injuries ol' the arteries. 

3dly. The true traumatic or "spreading gangrene/' the most fatal variety 
of mortification, may occur from comparatively slight wounds, in consequence 
of ~ome constitutional disorder; but. most commonly it is the result of severe 
contused and lacerated injuries, and fractures. lt has a tendency to spread 
rapidly, especially through the cellular planes of the limb, often im,olving t~e 
whole member in Jess than twelve hours after its invasion. lts occurrence Jl'l 

indicated by the injured limb becoming cold, being greatly swollen and readi ly 
pitting, afterwards by much tension and redema of the subcuta n~ous cellular 
tis:;ue, causing the part to assume a brawny hardness; - there is sometilllt':!I 
crackliug from the gerrnra.tion of gas. The skin is at first of a dull, tallowy-
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white or bluish colol', mottled or marbled by bluish-green strca~s. in lhc com~e 
of the veins, but speedily a!Ssum~s a.ycllowi~h-huc, Lulla;: cont:.uum;::- d~rk ~md 
often rising upon it. The couslltulio.nal sy~nptoms set rn \Cry ~arl.h <ll'C for a 
short time indicative of much fclmlc nct1ou, but nry speedily ru;bume an 
asthcnic form. Death usually occurs in the course of from Lhirty-six hours to 
four days; and always ,-cry shortly after the gangrene has reacl~e~ the t~unk. 

The peculiarities of this form of gangre ne consist in the rap1d1ty of Its pro
gress, its great fatality, and the tendency it h:ls to affect and ~pread along th.c 
cellular tissue of the limb in preference to any other part. lt is truly a consti
tutional affection, depending- rather on th_e state of the b~ood tl~an upon the 

:.~.~:~~~~;?~:,1~~~~u~~;~~':iE::~~~;Ii·;;;~, ;~;ri!10i~c~.:~~:(:i~iS1:·:::r.:E::~i~:~!:~ 
of the system that dispose to the supenent io~1 of erJSipelas, ]Jhlcb1tis, a1_1d other 

~:~:~:~;1.1at1~~·0 ~s:h~c~tfi~r\~~~~~~:~ ~f ~~~:~~~:;~ ~1~~~.~~7; ~t :~iitrc~: ·:~~11~t:k;~~~.: 
not only in the rapidity of its extension and the ge neral UJ~pcar:mee prc:::entcd 
by the parts affected, but more especially in the little disp~s1tion it ni:111i fc:::ts to 
limit itself by a line of demarcation or by any adhesive action. 

Treatment of couwsed a11d larerC1led u:ounds. - In the treatment of the 
~ lighter forms of these injuries we roust bear in mind the occurrence of the two 
periods; those of sloughing and of granulation. There is also in all injuries 
of this description a special tendency to the occurrence of erjsipelas and allied 
d iseases. 

ln these cases care m"ust be taken to clean the parts thoroughly from foreign 
lJOdies that arc frequently impacted or ground into them. H owever contused 
and torn a flap of skin may be, it should never be separated 1 provided it main
t.ain nny attachment to the neighboring tis;;ucs1 but always be replaee<l on the 
chance of its vital ity being preserved. If it li ve, as it will often do, especially 
about the iscalp, under apparently the most discouraging circumstanc£.'S1 much 
will be gained; if it, 8lough, 110 harm can result from the attempt to preserve 
it. 'fh erc are even cases on record, in which parts that have been completely 
separated have become attached by .being immediately reapplied to the surface 
from which they had been torn. Whether th is be actually !he case or not, it 
is at all events ce rtain that a very small tong·ue of ski n is sufficient to maintain 
the ''itality of a part. 'l'his we see exemplified in the operation for the re!:itora
tion of a lost nose; and cases have occurred to me in which the nose, nearly cut 
oft~ being only re tained by a portion of one ala, has readi ly uuitcd on being 
re1Jlaced; so likewise in bad cases of compound di!slocation of the fingers, the 
part has been sa,·cd, though merely attached by a narrow bridge of ~k in . 
After a part has been replaced i11 this way, it should be retained in situ by a 
few points of interrupted suture1 with a piece of lint soaked in collodion appl ied 
to the line of wound. The sutures must be left in for a somewhat longer time 
than usual, until good union has re~ultcd. 

In ordinary cases of contus?d or lacerated wounds, whether superficially ex
t~n!:iivc or dc~p, we 1~rnst faciltrate the ~cparatiou of ~he slough.s by the applica
tion of poult1ces1 which also ::;cn-e to subdue local 111flammahon. About the 
period at which the sl~ugh begins to be loosened, th ~re is <lunger of the occur
rence of hemorrhage if a large artery have been im plicated in t he injury. 
When hemorrhage occurs in this way it usually l'.Cts in from the sixth to the 
twelf't~ da.y, an~ may be speedi ly fatal. After tl~ e ~loughs haYe separated, an 
ulcer 1s lclt, which must be treated on general prrnc1ples. 

In the more severe cases of contused or lacerated wounds any attempt at 
saving the part may be hopeless, and the patient's only chance lies in arnvuta
tion . In determining the exped iency of operation, two questions present thern
bdves: l stly. The nature of the cases in which amputation should be }JCrforwed .i 
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and, 2dly. The time at which it should be done, whethf'r immediately after the 
infliction of the injury, or at a subsequent period. It is difficult to lay down 
tnore than very general rules as to the kind of cases that require amputation, 
so much depending on the age, constitution, and previous habits of the patient. 
Jn all cases the surgeon should be careful not to condemn a limb that admits 
uf a fair chance of beiug sa\·ed; and 1 if the patient should happen to die, as he 
often may, from the after-effects, such as erysipel:1s or phlebitis, of a contused 
wound that admitted of a fair prospect of recovery, the surgeon may justly con
sole himself with the reflection, that, with the constitutional disposition leading 
to these diseases, the injury inflicted by the amputation would in all probability 
have been equally fatal, and that thus the patient bas been saved the pain of 
au operation that would have been unsuccessful in its result. 

As a general rule, severe injuries are more readily recovered from in the 
young than in the old, their vitality and eltlSticity of constitution being greater, 
with less tendency to consecuti,-c diseases. 1\luch will depend upon the habits 
of the patic11t1 or upon the existence of visceral disease at the time of the injury. 
In persons who have been free livers, aud who have that peculiar irritability of 
system conjoined with deficient powcr1 so commonly observed in sucl1 subjects; 
and more especially if there be already existing disease of the liver or kidneys, 
contused and lacerated wounds are apt to be followed by the worst forms of ery
sipelas aud tnrnmatic gangrene, and thus to Le speedily fatal. Injuries of the 
upper extremity are less serious than those of the lower; its supply of blood 
being proportionably greater and more uniformly distributed. In some badly
contused wounds1 also, of the arm and hand, as in bad lacerations with fracture 
about the shoulder, elbow, or metacarpus, resection of the injured part may be 
performed in~tead of amputation of the limb. 

'fhough there may always be this doubt as to the cases tlrnt should not be 
amputated, there are certain conditions in which the surgeon ueed nc,·er hesi
tate to perform this operation, as the only chance of s:iving the patient's life. 

The following are the cases of severe contusion and laceration in which the 
Ii nib should be amputated; either with the view of' preventing the occurrence 
of gangrene, or in order to remove a mortified part from the body, and thus to 
save the lifo of the patient at the expense of the injured limb:-

1st. If a. limb has been torn off by machinery, carried away by a cannon-ball, 
or cut off by the passage of a railway train over it, the irregular and conical 
stump should be aruputated, so as to leave a more useful and healthy one to the 
patient;-

:ld. If the whole thickness of a limb-the soft parts and the bones-be tho
roughly disorganized and crushed, it must be removed;-

3d. If the soft parts are extensively stripped away from the bones, though 
these be entire, so much sloughing and suppuration would ensue as to leave a 
useless limb, and amputation should be performed. It i~ in these \lases that it 
is often especially difficult to estimate the amount of injury that cannot be re
covered from, this depending so much upon the age and constitution of the suf
ferer. I believe that surgeons, in their anxiety to save a limb1 often lose a 
patient under these circumstances. I have more than once had reason to regret 
having attempted to save limbs injured in this way, :ind believe that if the skin 
of the lower extremity be extensively torn down and the muscles much lacerated, 
so as to slough away, there is but little chance for the pa.tient-unle~s he be 
very young, and of a remarkably sound constitution-exr:ept in amputation. In 
the upper extremity it is different; there recovery may take place under the 
most adverse circumstances. 

4th. If the bones are extensi\·cly comminuted and crushed at the same time 
that tLe soft parts are much lacerated, there can be no question about the pro
priety of removing the limb . 

.5th. So also if the knee be largely opened, with laceration of the soft parto1 
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and perhaps fracture of the contiguous bones, the limb mu-.t be amputated. 
Corrcspondin~ injuries of the ankle, shoulder, and clbo\v joints, may, us has 
already been stated, admit of resection rather than of amputation. 

6th. Bad crushes of tlie foot have a great tendency to run into gangrene. and 
hence require amputation. In the hand, on the contrary, very extensive inju
ries are often recovered from, without this operation being 11ccessary; and in 
many cases partial resection may be substituted for it. 

7th. In those cases in whie:h a large artery, as the femoral, is faccratcd at the 
same time that the soft parts arc extensinly injured, and the bone fractured, 
nmputation is required in order to preYent the occurrence of gangrene. Jn the 
more loc3J form of traumatic gangrene, in which the disease is confined to the 
part directly crushed and injured, no f!OOd can come of delay, and amputation 
should be performed so soon as mortification has declared itself; and the limb 
must be removed at a sufficient distance from the sent of mischief. Thus if 
gangrene of the foot or ankle come on in consequence of a smash of these parts, 
the upper part of the leg or thigh should be amputatcJ. 'Yhcn the mortifica
tion results indirectly from injury of the vessels, the limb should also be imme
diately removed in a line with the wound, unless this be too hi_gh up; then the 
most favorable point must be seized, as will hereafter be explained. Amputa
tion under these circumRtanccs is by no means a YCry unfoxorable operation, 
and one that I have scn•ral times successfully performed, provided it be done 
sufficiently early, before the constirntion becomes poiso11ed by the absorption of 
morbid matters from the ganp-re11ous limb. It is scarcely necessary to warn the 
surgeon to be certain of the exh:tcnce of ganl?rene before he operates; and also 
that it be not a mere limited slough, but sufficiently extcmiive to jeopardize the 
patient's life. 

Jn all cases in which the true traumatic or rapidly spreading gangrene has 
set in, the surl?eon will be placed in a. great difficulty which ever way be act. 
If he lcu\'C the patient to nature, in the hope of a line of demarcation forming, 
he will ~dmost certainly be disappointed, the ga.ngrcnc rapidly spreading up to 
the tnmk; and if he amputates1 he will probably lose his patient by the stump 
becoming affected. Yet amputation should, in my opinion, be performed at 
once. For although thi8 operation is necessarily very unfarnr:ible1 when prac
ti~cd in these cases, in con~equcnce of the gangrene not being a local affection, 
but dependent on constitutional causes, yet it must be remembered that if tho 
surgeon wait for the line of demarcation, or trust to other means, such as inci
sions or general treatment1 the patient will almost to a certainty die. 'l'he 

~~~~~:t~,:;·~~~ i;ai~i1eas;e~:~s; l~~su~n i~m!p~~:t~~!g e;~~gr~~~ r;;n~~·;n~n:i~:tli~~ 
shoulder-joint; and of the leg, in the upper part of' the thigh. The necessity 
for hip:b amputation in these cases is owing to the gangrene spreading more 
extensively m the cellular titisue than it docs in the skin; and hence in reality 
iuvading the limb to a higher point than it appears externally to do. A prin
cipal source of dan g-er, and of death, after amputation in these cases, is the 
great disposition to the recurrence of the morbid condition in the stump. Out 
of' ten cases in which I have seen or done amputation for this disea!\e, this 
recurrence happened in five instances. This tendency will be increased by the 
proximity of the line of amputation to the gangrenous limit. But even under 
the most unfavorable circumstances recovery will sometimes take place. 'l'hus 
I have seen the fia.ps in amputation for spreading ganwenc infiltrated wi1 h 
gelatinous looking fiuid, and yet recovery take place. In a man whose arm 
l amputated at the shoulder-joint for spreading gangrene of the limb, the infil4 
tration had extended as high as the scapula, but yet he made a. very c.xccllcnt 
r1·covcry. 

l\Iuch of the success of the case will depend on the after treatment. Light 
dressings t11 the stump, the administration of full doses of liquor opii, and the 



121 

e:r~ly and free administrntion of nourishment and stimulants, arc the principal 
pornts to be attended to; and attention to thcso will ofteu bring the patient 
through, though usually not without much difficulty and great constitutional 
disturbance. 

'l'he next question, as to the period at which amputation should be performed 
in contused wounds, has already been considered at page 44. It may be µ-cne
rally stated that the sooner a condemned linib is taken off, the less is the suffer
in¥i and the better the chance of' recovery to the patient, and that, consequently, 
pnmary amputation should be practised in these cases. I,'or notwithstandi1w 
the higher rate of mortality in prima_ry than in secondary amputations, it i~ 
absolutely necessary in many cases t.o remove the injured limb within the first 
twenty-four hours. Tb is higher mortality may partly be dependent on the acci
dents that require primary amputation being more se'\"erc than those in which 
it has been thought justifiable to attempt t.o Sa.Ye the limb; and certainly of the 
two alternatives of leaving a badly-crushed and rnan?!led limb on until suppu
ration is set up, and thus expos~ug the patient to all the risks of gangrene, 
erysipelas, pyemia, &c., or removiug it at once, the latter is the one attended 
with least danger to the patient. 

CHAPTER VII. 

GUN-SHOT WOUNDS. 

AMO:-JGST the special varieties of contused and lacerated wounds, none are 
of more interest than the different forms of gun-shot injury. Though compa
ratively and fortunately rare in civil practice in this country, yet they are of 
sufficiently frequent occurrence to render an acquaintance with them indispen
sable to the general surgeon. To the military surgeon their study is necessarily 
one of peculiar interest and importance, and to him I would specially recom
mend the perusal of the works of Hennen, of Guthrie, of Ballingall, and of 
other surgeons who have had unusual opportunities of studying the nature of 
these injuries upon the field of battle, and by whom they have been treated with 
all the minutcnei:s of a speciality. I purpose in the following observations 
rather to confine myself to such a. general discussion of the subject as is re
quired by the civil practitioner, than to enter into it with all the minuteness of 
detail that may be thought necessary to the military surgeon. 

Gun-shot injuries constitute a species of contused and lacerated wounds, 
characterized in some cases by the peculiar appearance presented by the color, 
shape, and size of the orifice; and in others, by the extensive injury inflicted 
to parts, both superficial and deep-seated, in consequence of which they may 
prove immediately or rapidly fatal. If the sufferer survive, high inflammatory 
action, with much pain and tension, with profuse discharge, deep-seated suppu
ratior., and other af'ter·consequcnces of a serious and very protracted character, 
are apt to set iu. These peculiarities were at different times attrib':1ted to the 
parts being burnt by the ball, to the poisonous nature of projectiles, and _to 
elcctticity, developed by the bullet in its passage through the air, or by its fric
tion against the barrel. All these opinions1 however, have been shown to be 
erroneous, and every peculi:1rity presented by these injuries can be accounted 
for, by the bluntness of the contusing body, the rapidity of its course, and thtt 
force with which it is driven. That the sloughing which always occurs in tho 
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track of a bullet-wound is due to the injury being inflicted by a blunt bo.dy1 is 
evident from the fact, that sharp spliutcr:i of shell have been known to rnflict 
clean-cut wounds. 

Gun-shot wounds vary greatly accor<ling to the nature of the projectile, to 
the force with which it is driven, and to the direction in which it strikes. 

As to the natw·e ofthep1·ojectile:-Gun-shot injuries of a serious charncter 
may be inflicted by weapons charged only with powder. This may injure by 
the mere concussion of the explosion; thus a pistol charged with powder, and 
discharged with the muzzle resting against the chest of a man, has been known 
to kill by concussing the heart. In other cases a portio1~ of the powder unex
ploded may be driven into or through the skin by that which is exploded behind 
it. In this way very troublesome and disfiguring marks are not unfrcqucntly 
inflicted on the face, and otlrnr parts of the body, hy the charcoal of the powder 
being <lriven into the skin. 'l'hat a weapon so charged nrny nctually kill, 
appears from a case related by Dupuytrcn, in which a fowling-piece ch:-irged 
with powder only, and fired at the di5tance of two or three feet frum the abdo
men, pierced the belly with a round hole and killed the man. The force of 
the explosion only will .sometimes produce serious laceratious. Suicides occa
sionally forget to })Ut a bullet into the pistol, and discharging it into their 
mouths, blow open the cheeks and injure the pharynx and glottis by the explo
sive force. Some years ago, a man was brought to Univer~ity College Ilosp~tal, 
who had discharged the tube of an Italian iron loaded with powder only, mto 
bis mouth, and died in cousequence of the injuries he received. In another 
case that occurred in the same iustitution, a man died on the fifth day after 
firing a pistol into his mout.h, from sloughing of the pharynx and inflammation 
of the glottis and larynx, in consequence of the scorch of the explosion inter
fering with respiration, aud thus woducing suffocation. 

Wadding and soft materi:-ils, as pieces of clothing, will occasionally inflict 
serious wounds by the force with which they are driven. These illjurics oft.en 
happen on the stage, at reviews, fairs, &c. Taylor relates several iustances of' 
the kind ;-a girl killed by having a gun charged with paper pellets discharged 
at her; al:::o, that of a man who was killed by a kid-glove fired from a bluuderbuss. 

Small shot often inflict serious injuries, and these are most commonly met 
with in civil practice. If the person wounded be within a few feet of the muzzle 
of the gun, a terribly torn and lacerated wound, of a very serious character, 
even worse than that occasioned by a bullet, will be inflicted; for the shot not 
IJeing: scattered, is driven throu~h the body in a solid compact maEs, tearing the 
tissues to a great extent. 

The shot scattering as it flies, produces at a greater di5t.'tnce a less serious 
injury, usually lodging in the subcutaneous cellular tissue, where it ma.y remain 
for years, requi_ring to be picked out with a lancet, or it may gi\'e rise to suppu· 
rat~on. Occas1011ally, the shot, by penetrating an important part, may cause 
serious or fat.al results; thus, a. single shot penetrating the eye-ball will destroy 
vision; .or, lodging in the heart, or the femoral vein, has been known to give 
rise to rapidly fatal results. A patient was brought to Univerity College Hos
pital, who committed suicide by firing a pocket-pistol loaded with 6mall shot 
into the mouth; after death! the shot.s were found to be deeply lodged in, and 
to haYe penetrated the anterior portion of the vertebral column. 

Splinters of various kinds, of metal, wood, or stone, carried by the force of 
the explosion,_as in blasting rmd ruining opcmti?us, inflict perhaps the worst 
forms of gun-shot injury that are met wit.h in civil practice. In naval actions 
the force with which splinters of wood are driven, when struck and !';Cattered 
by cannon-shot, is so great as to inflict the most serious and fatal mischiet A 
particular form of injury, not unfrequently met with in ciYil practice, and which 
belongs_ to this class, is the wound of the right eye~ball, by the exp!o::)ion and 
splintcnng of faulty percussion-caps. 
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Ilulll't~, slugs, and grape-shot occasion more serious wounds than any that 

~:~~~it~~~~t~!~;:ri.:~~r~~~~~~.t.~~;~~~t'.~i.:~s:·;:\:~~~~i:~.~:·:r.~.~~~i~:~~J~ 
possible variety of injury. 

In the majority of cases, a bullet traverses, and the wound has two apertures, 
one of entry, the other of exit; occasionally it happens, however, that in conse
quence of the ball being spent, or of the piece not being efficiently loaded, or 
of the oblique direction with which it strikes the part, it rncrcly leaves a contu
sion or dent, rebounding or glancing off. In other cases, there is only one 
aperture, and here the bullet has probably lodged in the soft tissues, in a bone, 
or in the cavity of a hollow orµ,an, as the bladder. It sometimes happens, how· 
cvcr1 that the ball drop!:i out through the aperture at which it entered, as when 

~1:~bj';! ~l~~l :l~:·.~~~1at~i~·ft1~~;.l~~a~t'.t 001;~·~e~~111~ 1~~!:.vo~:~~t~~::~reb~;~;: ~i~a:h~~~ 
apertures i thus, a ball has been knowu to split against the sharp edge of the 
tibia, and to have one aperture of entry and two of exit; or it may pass through 
both thighs, or both cakes, and thus occasion four apertures, and cases have 
been recorded in which five wounds even have been made in the same person 
by one bullet. 

'l'hc direction of these openings is often of importance, in a medico-legal, 38 
well as in a surgical point of view. Thus, Sir Astley Cooper, by attending to 
this circumstance in a case 
of murder, ascertained that Fto. 53. 
the fatal shot must have 
been fired by a left-handed 
man, and thus led to the 
detection of the criminal. 
ThC:iC apertures, though 
U.'iUally opposite to one an
other, when a ball traversed, 
will sometimes take a very Fro. M. 
remarkable course, the bul
let being deflected by meet
ing with obstacles from 
bones, or by the elasticity 
of the skin. Thus, a bullet 
has been known to strike a 
rib and to be deflected, 
running: under the skin to 
the oppo:;itc .side of the 
body; soagain,strikingonc 
temple, it has been carried under the scalp to the other side of the llCad, where 
it has passed out; thus giving the appearance of having penetrated important 
cavities which in reality were not wounded. 

The aperturrs 1Jj entry awl of e.cit, made by a round bullet, deserve attentive 
consideration. Much discussion has arisen as to whether there is any difference 
between these apertures, and if so, to what it is owing. 'l'hat there is a differ· 
cnce in the great majority of cases there can be no doubt. 'l'be hole made by 
the entrance of the ball being small, depressed, and circular, scarcely admitting 
the introduction of the little 6ngcr (fig. 53), whilst that made by its exit is a 
large, somewhat evertcd, :ind irregular :i.pert.urc into which. t\~O or three fingc_r:t 
may be freely passed (fig. 54). ln some cases, however, 1t 1s equally ccrtaiu 
that there is no appreciable difference between the two, and in others that th.~ 
apcrcure of entry i~ larger than that of exit. 



There can be no doubt that Mr. Guthrie has given the correct explanation 
of' these discrepancies when he states, that the amount of the diference in the 
two apertures will depend partly on the mou1entum of the ball, and partly on 
the resistance it meets with. If the ball strikes shortly after its discharge, 
when at the maximum of' its velocity, it will make but a. small round hole; not 
so much shattering the part-s as separating them. If it tr;:wcrse a part composed 
of' soft tissue, meeting with but little resistance in its passage, it loses but little 
of' its momentum, and passin~ out of the body with nearly the same force with 
which it entered, it makes an aperture of exit that differs but slightly, if at all, 
from that of entry. If the ball strikl!s a. bone on its pas5a.ge through the limb 
or body, and thus, by meeting with much resistance, have its momentum mate· 
rially lessened, the aperture of e::s::it will be torn, large and ragged, differing 
materially from that of' entry. So also we find in all bullet-wounds the entrance 
aperture is actually lc5s in diameter than the bullet itself, provided it be made 
whil5t the ball is moving with its full velocity; if it have nearly lost its mo
mentum before it strikes, then the entrance-wound will always be large anJ 
ragged. In this there is nothing peculiar to the tissues of the living body, the 
so.me happens when any elastic material, as a piece of green timber, is struck. 
l\Iuch, however, will also depend on the period at which the wound is examined. 
In the early stages, for the reasons mentioned, the wound of entry is smaller 
than that of exit, but as the eschar which forms in the wound of entry is larger 
than that at the exit aperture, the former may, in a. later stage, appear larger 
than the latter. 'fhis difference in the size of the two wounds I saw well ex
emplified in the case of a. young man, shot through the neck in a. duel. The 
aperture of entry, which was at first the smallest, appeared on the second day 
the largest, in consequence of the extrusion of a black eschar; though it con
tinued more regular in shape than that of exit. 

[The characters of the wounds inflicted by the l\Iini6 ball, and by the conical 
ball thrown from our own Sharp's rifle, differ materially in appearance from 

• those described in the text a.q produced by the ordinary round bullet. 
According t-0 the reports of :i\Il\J. Baudens and Scrive, French military sur. 

geons in the Crimea, the wound of entrance made by the conical projectile, is 
most frequently oval, and sometimes linear, as if it had been produced by the 
point of a sabre. The wound of exit does not differ ordinarily from that of 
entrance, save in its increased size, and in its irregular appearance. The rel:t.
tive position of the two wound!:! is always that of a straight line, as the ball is 
nc\·er deflected from its course when it has once entered the body. All tissues, 
whether mui;;clc, aponeurosis, or bone, between these two points, a.re alike peoe· 
tra.ted. The soft parts are consequently torn a.nd la.cerated to a. very great ex
tent, alld the bones frequently present badly comminuted fractures. 

As the result of such extensive lesion, violent traumatic inflammation com· 
manly sets in, extending over a vast surface, lea.ding in many instances to ga.u~ 
greue, and frequently imposing upon the surgeon the necessity of amputation.] 

Cannon-balls inflict two kinds of injuries. They may contuse a. part without 
Jcstroying the integrity of the skin, the ball striking obliquely, or rolling over 
the surface of the body. 'l'he elasticity of the skin prevents this from injury, 
though all the subjacent textures, bones, '?usclcs, and vessels, may be totally 
tlisorganizcd and crushed into a. pulp, if a. lnnb be struck; if the truuk itself 
be injured, the vertebral column and lumbar muscles may be disorganized, and 
the liver, kidneys, spleen, stomach, and intestines ruptured, without ally breach 
of surface. '!111cse injuries, formerly erroneously attributed to the action of the 
current of air set in motion by the ball, go by the name of wind contusions. 
ln some of these contusions gangrene of the limb sets in, apparently, as Mr. 
(}uthrie has pointed out, from the rupture of the principal vessels. 

l!aunon-shot more COllllllOnly carry away the whole thickness of a. pa.rt, tearing 
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and shattering a limbi carrying off the tl1ick and fleshy parts of thigh , calf, or 
shoulder; or they may inflict tbe most fearful injuries, by smashing the trunk 
:rnd head 

In gun-shot injuries, the sh0ck to the nervous system is always very great 
where parts of importance, as the head, chest, and abdomen, or large joints a~ 
the knee, are opened, and the severity of the shock is indicative of the amount 
of mischief inflicted. 'l'hus if a bullet apvears to have traversed the chest, 
but in reality has been deflected under the skin, the comparative absence of 
shock will serve, to a. certain extent, to pro\·e the absence of visceral mischief. 
In some cai::es the shock alone appears to be sufficient to kill; thus, a man shot 
by a pistol-bullet, which tra,·erscd the distended stomach, died in a few seconds 
from shock, there being no bleeding of importance, or other cause of immediate 
de\J,th discernable (Tnylor). In some cases, however, that are mortal, the 
symptoms of shock are but slight. 

·Gun-shot wounds being contused, do not in general bleed much, when merely 
fleshy or muscular parts are perforated or even carried away. But in ruany 
eases, patients lose their lives from immediate hemorrhage i the larger arteries, 
when cut across by a bullet, bleeding as freely as if divided with a knife . 

Gun-shot wounds always inflame, with much swelling and tension of the part. 
The pain which, at the moment of infliction, may not h::i.ve been severe, becomes 
extremely acute when infl3mmation has set in, owing principally to the great 
tension that takes place. This, indeed, is one of the most remarkable phenomena 
of gun-shot injury, and, by giving rise to str:rngulation of the tissues, is often 
the cause of serious mischief'. The inflammation spet:dily terminates in suppu 
ration, not only in the track of' the ball, but widely diffused through the neigh
boring parts. A. period of great danger in gun-shot wounds is that about which 
the sloughs begin to separate, usually from the twelfth to the twentieth days; 
and up to this time it is often impossible to know the precise extent of the 
disorganization. At this period, also, "consecutive hemorrhage" is very apt to 
come on, after very slight exertion, without any warning. 'l'his may be sud
denly fatal, and is always more dangerous than the primary hemonhage, not 
only on account of the difficulty of arresting it, but likewise from the patient 
being already weakened by inflammatory and suppurative action. At a still 
later period than this, the patient, if his limb be saved, may have to undergo 
long and tedious processes of exfoliation of dead bone, and to run the risk of 
intercurrent attacks of erysipelas, hospital gangrene, and visceral mischief. 

1'realment.-Some of the slighter forms of gun-shot injuries, those of a purely 
superficial character, m(>rcly require to be treated on the ordinary principles 
that guide us in the management of contusions and lacerations. When they 
affect the head, chest, and abdomen, they present so many circumstances of 
special importance that we must defer their consideration until we come to treat 
of injuries of those regions. Gun-shot wounds of the extremities may be 
divided into two great classes in reference to treatment. 1st. Those that do not 
require amputation. ~cl. Those in which amputation is necessary. 

In all cases of gun-shot wound, whether amputation be ultimately required ?r 
not, certain immediate attentions arc necessary in order to place the sufferer rn 
some degree of comfort and safoty. 'l'hus, if a person be shot through the 
fleshy part of a limb, no bone or vessel of importance being injured, the part 
should be covered with wet cloths, and placed in an easy position. If there be 
abundant venous hemorrhage the limb should be raised, and if this do not arrest 
the bleeding, a compress used. If the hemorrhage be arterial, a tourniquet must 
be applied. So, also, a tourniquet should be applied if there be rapid dripping 
of blood, even though the bleeding be not in a jet. 

If a limb be smashed, or torn away, a tourniquet should be applied very 
tightly upon the stump, which must be covered up in wet cloths. Tf1e prci::sur~ 
of the tourniquet will not only arrest hemorrhage, but will stay that spasmoJie 
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fJUivering of the muscles of the mangled limb, which is so painful to tlie 
l:iufferer. 

If the head or neck be wounded, cold wet pledgets should be applied, and 
hcmorrhrrgc, whether venous or arterial, .arr~sted by pres~ure with ~h~ finge~s. 

If the chest be shot through, the patient should be laid on the lllJUred side, 
and cold applied. If emphysema. occur, or if air freely pass through the wound, 
:1 body bandage must be tightly applied. 

If the abdomen be wounded, the patient shou ld be laid on the injured side, 
if the aperture be a lateral one. lf central, on his back, with the knees 
bent O\'Cr a log or knapsack. If the intestine protrude, wash and qu ickly 
return it. 

In addition to these immediate attentions, which may be bestowed upon 
sufferers from gun-shot before they a.re sent to the hospital for more mcthodtcal 
treatment, the influence of the shock should be counteracted by the adminis. 
tration of a little brandy-and-water, and plenty of cold water be given to allay 

J thirst. 
1st. Those cases of gun-shot injury that do not require amputation, must 

be treated on the principles that guitle us in the management of all contused 
and lacerated wounds, the surgeon, howe\·cr, bearing in mind that these inju
ries arc especially apt to be followed by extensi,·e and intense inflammatory 
action, and that sloughing will inevitably result in every part that bas been 
touched by the ball 

The first point to be attended to in these cases is the arrest of lumorrlwrr· 
In general this mny not give much trouble; but if a large vessel be injured, 

the loss of blood will rapidly prove fatal, 
unless stopped. This is done, in the 
first instance, by direct pressure with 
the fingers on the bleeding part, followed 
by the application of the tourniquet, or, 
if this instrument be not at hand , by 
some simple substitute, such as rolling 
a pebble, about the size of an egg, in 
the middle of a. pocket-handkerchief, 
laying this over the artery, knotting 
the ends of the handkerchief round the 
limb, and then twisting it up tightly 
with a }Jiece of stick, or the hilt of a 
sword, passed under it (Fig. 55). The 
wound in the artery may be of such a 
kind as to require amputation of the 
limb; if not, hemorrhage must be per-

::~~nJ~v~r;:s:l~~ ~l~c~;1n~n~!~~~J, ~7jn~ 
ligature applied on either side of the 
wound in it; for reasons that will be fully 
stated when we come to speak of injuries 
of arteries. 

~ '.l'he next point. to be attended to is the 
cxlracr1·on of foreign bodies, such as splinters of bone, shot, slugs or bullets, 
wadding, pie~cs oi: clothing tha!· have been carried in with the hall, and other 
matters of a like kmd These will generally be found nea.r the aper ture of exit. 
Splintns of bone r<"quire special attention. Those that are quite loose and 
carried away from the shaft must be taken awa.y, as they will necrose and pro
duce the same irritation that ot.hcr foreign bodies would. If splinters are still 
attached tO soft parts, thoug-h carried considerably away from the portion of 
oonc to which they were attached, they must also be taken out; but if they 
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continue attached in the ''icinity of the fracture, they must be left, hPcom 1w .. 
enve loped in and tending to consolidate the callus that is throwu out for n~ 
repair, and thus adding eventually to the strength of the limb. 

l~ the bullet l?dge, it, together with fo reign bodies aecornpanying ii:., such 
as p1e~es of cloth mg, mu~t. Le cut out. bJ1 ti counter opening. If anything: 1s 
very tightly fixed, so that 1t c:innot readily 
be removed, it must be left till loosened by F10. 06. Fto. 67. Frn. 08. 
suppuration. In searching for bullets and 
other foreign bodies, care should be taken 
not to probe the wound unnece:ss:irily from 
mere curiosity, or so as to excite irritation: 
in many cases, the introduction of the finger 
is far more useful than that of the probe. 
Various instruments are used for the re
moval of' bullets and other foreign bodies. 
'l'he accompanying wood-cuts (Figs. 5G, 571 
and 58) rcprc;;.ent the best forms of bullet. 
screws and forceps. 'l'be probes are usually 
made :nueh larger and stronger than those 
in ordinary use. 

In those cases in which small shot are 
lodged under the skin, they may be turned 
out by being cut down upon with a fine 
scalpel. 

Our next object should be the treatment 
of the wound itself. This, as has already 
been stated, will always iutlame violently 
and slough along the whole track of the 
ball. 'l'he principal points to be attended 
to arc, consequently, to limit the inflam-
mation, and to facilitate and watch the 
suppuration of the slouglH1. 

Iu order to limit the ii1.flommntio11, it 
was a common practice with military sur
geons, and still is so with the .b'rcnch,1 to 
1.Jilate, by incision, the wound made by the 
ball, with a view of prennting tension 
and etrangulation of pJrts. Since the 
time, however, that John liunter pointed 
out that an incision could not alter the nature of a. contused wound, and only 
.supcrndded another injury to the one already inflicted bv the Lullct, British 
surgeons have only employed the knife in tbe early stages 1.Jf gun-shot wounds, 
for the purpose of securing: bleeding vessels, or to facilitate the extraction of' 
foreign bodies. In the more advanced stages, however, free inc isions, wh ich 
should be made in the d irection of the axis of the limb, are commonly required, 
in order to le!'=s~n inflammatory tension, to prevent the extension of '"loi~g?.ii n g, 
and to favor the escape of matter. 

'.l'he best mode of lessening inflammation in a gun-shot wound is by co1d 
irrigation (fig. 45), conjoined with position and rest; to which water-drcs~ing 
and poultices, useful as they may be, are far inferior. As suppurat-ion ccmes 
on, we must substitute warm applicati.ons for the cold, so as to ha:,tcn the for. 

1 [Tn Il'\uflens' Treatise on Militnry Surgery. already quoted (Pnris, 1868), this cu'ltom 
nf tl1e dilatation of gun-shot wounds by incision is mo-,t strongly reprobllted. As long 
ngo n3 the year 18:16, this writer hacl ulreudy stigmutizotl tl10 JH'OC"'!: H!! "Us<:lces n1HI 
l11rb:1rous;" nnd he 11owadds that, during theCrimenn wnr, he hnd observed with ,:i.tis
ftictiou that thc practicc pm1scssed notasi11glcdcfender.] 
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mation of matter and the separation of the sloughs. Free inci~ions will _also 
now be required. 'These should not be delayed too long; they may be practised 
when the part ha;; become swollen with much tension, in order to prevent the 
<leep mischief' that must otherwise ensue. At the period of the loosening and 
separation of the sloughs there is always especial danger of the supen'ention 
of consecutive hemorrhage. The patient, consequently, at thi~ time requirca 
to be carefully watched: if the wound be in the vicinity of large vcs:.els1 he 
should have a tourniquet placed loosely round the limb, so as to be screwed up 
at a moment's notice; and he must, on tlrn supervention of bleeding, have the 
artery ligatured, if possible at the seat of the wound; if this be not practicable, 
in the most convenient situation above it; and if this do not arrest the bleeding, 
amputation should be had recourse to. 

After-consequences of a serious character, E:uch as abscesses, profuse di8-
chargcs, necrosis, and the separation of splinters of bone, must be looked for in 
many cases; and thesQ consequences may be proloni:red for a considcrable series 
of years, at last perhaps wearing out the patient if the cause of irritation be not 
removed. Thus General Bem required to have a bullet removed by J ... iston 
from the external condyle of his femur nineteen years after it first lodged there j 
and l\Iarshal Moncey died forty years after the receipt of a gun-shot wound, 
from its effects. 

2d. The cases of gun-shot injury that require amputation are of a very similar 
kind to those of contused wounds generally, in which the same operation is 
necessary, and the surgeon must exercise the same amount of caution not to 
condemn a part too h:istily; for a part that looks much shattered and injured 
when covered with coagulated blood and dirt, before being cleaned and put up, 
presents a very different appearance after the fracture l ia~ been reduced, splin
ters of bone removed, and the soft parts broup;ht properly together. 

Amputation, however, ls required when the whole limb is carried off, a 
ragged stump merely being left; so, likewise, if' the limb is completely crushed 
and disorganized, whether by direct blow or by a wind contusion, thoup;h still 
left adherent. Again, if the principal vessels and soft parts be carried away, 
though the bone be uninjured, the limb cannot he preser\'ed. Amputation is 
especially necessary in some of the more serious injuries of the lower extremity i 
thus, if a bullet divide the femoral vessels, or the sciatic nen·e, and splinter the 
thig~ bone, or if the sciatic nerve and soft parts at the back of the thigh be 
earned away, although the vessels and bone be left uuinjured, the case is one for 
amputation; :md, indeed, it may be stated generally, that compound fractures 
of the thigh occasioned by gun-shot, requi_re amputation. The mortality, how
ever, after amputation of the upper two.tlmds of the thigh for gun-shot injury 
was so great iu the Sch_leswig-llolstein war, that it became a quei:;tion with many 
of the German and Danish surgeons whether this operation should be continued, 
or whether the patient would not have a better chance if the injury were treated 
as a compound fracture. At the siege of Sebastopol the mortality after ampu
ta.tion of the upper third of the thigh was so great in t.he Russian army that the 
surgeons abandoned the operation; nearly one-third of the cases in "·hich the 
lower and middle third were amputated are said to have recovered in the Ilritisb 
army in the Crimea (P· 43). 'l'be amputations in the upper third were fatal 
in the ratio of 86 per cent., those of the middle of 60, whilst of the lower third 
the mortality was reduced to 5G per cent. In gun-shot wounds of the joints of 
the lower extremity, removal of the limb becomes necessary; thus, if the head, 

~:~:i'd:1~et~~~:~:=~ ~~ :~1~o~e~n~~e aJi:i~h~t~te;;:~ l~i~-jaoi~~~lle~~! ~~r~Qn;;l~~.~~ 
has recommended excision of the injured head and neck of the bone instead 
This operation bas been successfully performed by Mr. O'Leary in the Crimean 
war. fo those ca8es in which the kne.e or ankle-joints are pl'rforated and 
limushcd by balls, or in ~vhich longitudrnal fractures of the tibia or femur 
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extend into them, amputation is imperative. In some instances, when the 
bones arc not too much disorganized, thou)!h the joints are tnwersed, the limb 
may be preserved. In some cases of gun-shot wounds, implicatin~ the should!!r 
and elbow-joints, remo\•a\ of splinters and excision of the injured portions of 
bone may be ad,·rrntagcously substituted for amputation, the 
injury in the soft parts being treated on ordinary principles, Fw. 59. 
as in the case represented in l;'ig. 59, of a bullet lodged in 
the head of the humerns. 'l'he value of excision of joints 
in cases of gun-shot inj_ury has been established by the 

;~g~~:e~~~i~~ ?1~;m;ende1~:1'~:~~1~~1 ~~·it:~~' 0:1,~ti~~~stsi:~:l(t~'~ 
the Crimea. It is especially in gun-shot injuries of the 
shoulder and elbow.joints that these operations haYe been 
attended. by satisfactory results. 1\1. lhudcns states that 
he s:wed 13 out of l! cases of excision of the shoulder . 
.According to !\Ir. Thornton, in the ]hitish al'my in the 
Crimea, the shoulder was excised 12 times with 2 dC'aths; 
the elbow in 17 cases, of which 2 were fatal, and partially 
in fJ other cases, all of which were successful. These results, which reflect 
the highest credit on the skill of our army surgeons, were more successful than 
those that followed the amputation of' corresponding parts. Of G6 disarticu
latio1_1s at the shoulder, 19 were fatal; and of 153 amputations of the arm, 
20 clic<l. In the lower extremity excisions arc not $0 successful after gun-shot 
injuries as fo r di.sense. Of G cases in which the head of the fomur was excised, 
only 1 case1 itlr. O'Leary's, reco\'ered; and in 2 cases in which portions of 
Lhe fomur were remond, and in 1 in which the knee-joint was excised, death 
ensued. 

ln the Russian army comicrvative surgery was also extensively practised, and 
in it, accorJing to Messrs. 2\louat and Wyatt's Report, of :W cases of excisio1 
of the elbow, 15 recovered. 

Gun-shot wounds of the foot, if serious, require its rcnioval, either at or 
above the ankle. Those of the hand arc of special interest from their fre
quency, in consequence of the bursting of guns, or of powder-flask explosions. 
[n these cases, however extensive the injury may be that is inflicted upon the 
hand, fingers being blown away, the thumb thrown back, and the metacarpal 
bones splintered, we must endeavor, if possible, to save a portion of it, if it 
be only one or two fingers; a.nd, owi ng to. the great rep:::rative power possessed 
by the hand, we shall often, in Lhe worst-looking cases, be able to accomplish 
this. If the thumb, with one fin_;(cr as an opponeut, can be preserred, it will 
be of more seHice to the patient than any artificial contri\•anec, however in_ge
niously made (Fig. 16). It not unf'reque11tly happens that amputation may be 
required in the more advanced sta~es of gun-shot injury, in c011scqucncc of 
mortification supcrrening. Under these circumstances, it must be practised 
without dcla.y, and without waiting for the line of separation . If1 in conse
quence of long-continued suffering and discharge, the patient's health beco 111 cs 
woru out, and the limb remains a useless appendage, amputation will a.t last be 
imperatire. 

'l'he question as to the period at which amputation ought to be performed 
after the infliction of these wounds, is one of great importance, and has given 
rise to a. corresponding amount of discussion among surgeons. 'l'he older mili
tary surgeons, 'Viscman, Led ran, H.anby,&c., taking a common-sense view of the 
question, advocated the removal of the hopelessly-injured limb so soon as the 
shock to the system had subsided, the pulse had regained its volume, and the 
warmth of surface ha.d returned. After the Battle of Fontenoy1 in the middle 
of' the last century, professional opinion underwent a change upon this subject, 
and li'aure wrote a thesis, which obtained the prize of the French Academy of 

9 
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Surgery1 recommending delay in amputating in certain cat:cs. Tlunter, Percy, 
and other surgeons of repute, promulgated similar views, unti l Bilguer. the sur
geon-in-chief to Frederic the Great's armies, went to tlrn absurd and dangerous 
extent of condemning amputation entirely. The~e extreme opinions ncce~sarily 
occasioned a reaction, and the experience !?ained in the wars of the Frrnch Re
volution and Empire, Jrns finally enabled surgeons to settle th is question defi
nitely. It is more particularly by the labors and observations of John Bell, 
Larrey, 'fhomson, Guthrie, S. Cooper, and Hcnncn 1 that the necessity of having 
recourse to immediate amputation in all cases of gun-shot injury, requiring this 
operation, has been established. 

In determining this point we must be guided, partly by surgical experience 
on the result of such cases left to nature, and partly by an appeal to facts. 
In appealing to experience we must, to use the forcible language of Sir Charles 
Bell, contemplate what shall be the condition of the parts in twelve hours, in 
six days, and in three months: "In twe lve hours the infl:unmation, pain and 
tension of the whole limb, the inflamed countenance, the brilliant eye, the 
sleepless and restless condition, declare the impression the injury is making on 
the limb and on the constitutional powers. In six days, the limb from the 
groin to the toe, or from the shoulder to the finger, is swollen to half the size 
of the body; a ,•iolent phlegmonous inflammation pervades the whole; serous 
effusion has taken place in the whole limb, and abscesses are forming in the 
great beds of cell ular texture throughout the whole extent of the extremity. 
In threQ months, if the patient has labored throup-h the agony, the bones are 
carious; the abscesses are interminable sinuses; the limb is undermined and 
everywhere unsound, and the constitutional strength ebbs to the lowest degree." 

l f we appeal to facts, we ~hall find that of 300 secondary amputations re
porte9. by Faure, after the battle of Fontenoy, only 30 were succc~sful; whereas 
Larrcy saved three-fourths of his primary amputations . Jn the Peninsulnr 
1Vnr, the compnrative loss after secondary amputations of the upper ext1.cmity 
was, to that following the primary, as twelve to one; and of the lower extremity, 
the loss after secondary amputation was three times as great as after primary. 
During the siege of Sebastopol, out of 80,000 wounded }{ussians there were 
3000 amputations. Of the primary amputations of the upper extremity, le/?, 
and foot, about one-ha lf recovered; and of the lower and middle third of the 
thigh, about two-thirds died; but of all the secondary amputations more than 
two-th irds died. Pr imary amputation, therefore, should always be performed. 
But if an unsuccessful attempt at the preservation of the limb be made, ancl if 
occasion fo r its subsequent removal should arise, tlrn surf!"eon must wait unti l 
suppuration has set in before he operates, the period of acute inflammatory 
action being allowed to pass by. 'l'he cases thnt most commonly require 
seco1~dary amputation, are those in which tr::i.umatic gangrene has set in; here 
the limb must always be removed without delay, in accordance with the prin
ciples laid down in speaking of this subject in reforence to contused wounds. 
If profuse llCmorrhage occur from the wound that does not admit of suppres
sion by the ordinary means, secondary amputation may become necessary. So, 
:ilso,_ w_hc~ the bones d? not unit~, the patient ~eing worn out by discharges and 
the n:ntat1.on of necro~is and canes, and left ':1th ?- wasted1 shattered

1 
and use· 

less lnub1 its removal is the only means of saYmg life. 
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CHAPTER VIII. 

PU~CTURED AND POISONED WOUNDS . 

PUNCTURED wounds, made by narrow sharp-pointed instruments, vary gn:!!l.t.l_v 
in extent, from the prick of a needle in the finger to a sword-thrust throur-h 
the body. Not unfrcqucntly punctured wounds arc somewhat contused, bcin~ 
made by a triangular or wedge-like weapon, as a bayonet or lance blade. Hence 
they partuke of the general character of contused wounds, having a tendency 
to unite by granulations from the bottom, and to be accompanied by much in
flammatory fever. When deep, they arc of a most dangerous character 
wounding blood-vessels, traversing the great CJ.vitics, and injuring the contained 
viscera. 

Io. the treatment of punctured wounds, the principal points are to arrest the 
hemorrhage, and to facilitate union. 

'l'he hemorrhage must be arrested by pressure properly applied by means of 
compresses or pads, so as to approximate the sides of the puncture; by the 
application of cold; or by cutting down on the injured vesse l if it be a large 
one, and ligaturing it aboYe and below the perforation in it. 

In the majority of cases, unless the injury be a slight one, suppuration and 
union by the second-intention will tak(' place. This must be promoted by 
poulticing; and undue inflammation must be guarded against by local anti
phlogistics. In many cases union by adhesion is obtained : and in others that 
are allowed to suppurate, there can be little doubt that the same favorable ter
mination migLt be secured if proper attention were paid to the injury. In 
former days when duels with the small sword were of frequent occurrence, 
persons called "sucker~," who were often the drummers of a regiment, were 
employed to attend the wounded combatant. 'Their treatment, which was con
ducted with a·certain degree of mystery, consisted in sucking the wound till 
all blood ceased to flow; then applying a pellet of' chewed paper or a piece of 
wet linen to the orifice; in this way it would appear that many sword-tbrust:1 
traversing the limbs were healed in a few hours or days . The 
process of suction cleared the wouu.<l thoroughly of all blood, and Fm. 60. 
drawing t,he sides into close apposition, placed the parts in the 
most f.worable condition possible for uuion by adhesion. 'l'his 
practice might, JlCrhaps, in many cases, be advantageously imi
tated at the present day with a cupping.glass an<l syringe. 

Amongst the varieties of punctured wounds that arc most 
commonly met with in ordinary practice, are those that are occa
sioned by needles penetrating into, and breaking off in the hotly. 
These accidents chiefly occur in the fingers and about the natcs, 

::~e~~oo~~htoo~u~gt;!~i~n~h::~~~e:., a;~l~;~e~h~x;~~~~:l,~ i~~~rl~ed 
shortly after the occurrence of the accident, he must endeavor to 
remove the fragment left behind, by cu.ttin~ down upon it. In 
doing this he will be gui~ed by the s1~uat1on of t~lC ponctu:e, 
and by the seat of the pain, and sometimes by feeling the pomt 
projecting under the skin. In many cases this is a sufficiently 
simple proceeding; in others, however, a deep and troublesome 
dissection may be required, especially when the fragment of 

~=:~i~ifet~ i~~~Z1~t~koc<le:o1~!~cw~~~a!;o8ubf e:o1~e:d%i~~ec~i;~as\·eb~t~~een the bicep9 
tendon and the brachia} artery, or in the close proximity of the ulnar artery, for 
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tlrn remoya} of fragments of needles lodged in the bend of the arm and the wrist. 
For the purpose of extracting needles, thorns, splinters of wood, and other 
foreign bodies of small size and pointed shape lying in narrow wounds, the for
ceps shown in the annexed woodcut (fig. GO) will be found most serviceable, 
as they have very fine, but. strong and well-serrated ]Joints. 

In many cases if the needle have been lodged for some days, the surgeon 
will fail in his endeavors to extract it; and unless the indications of its 
pre:;;C'ncc be nry clear, I t hink the wiser course is to leave it undisturbed, and 
to trust to nature for its elimination from the body, as it will se ldom be found 
when sought for, and indeed, may not ex ist, although supposed to be present. 
The following plan of ascertaining: whether a portion of needle be really im
pacted has been suggested by i'l!r. :Jiarshall. A powerful magnet is to be held 
upon the part for a quarter of an hour, so as to influence the fra~ment; a 
finely-hung polarized needle should then be suspended over it, when if any 
iron be present, deflexion will ensue. 
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dying, being .u~able to
1 
spc~k, S~\·allow, or support himself; the .rupils were 

chlatcd, fa~e hnd, heart~ ac:10n fecblc 1 and he was scarcely conscious. After 
death, which took place rn little more than an hour from the time of the inflic
tion of the wound, the veins of the brain and the cerebral sinuses were found 

~b~~~1~~~~1 ':\~~e~·~~0~i·1~~ ~i~~~ t ~~~ i ~~~es 1:t5~e tf1~:.~::~;:.: 111~~~=~c:~~t J~~~rt~l~i~~~~ 
the left bemg .empty; rndeed the phenomena of asphyxia were strikingly 
mark ed_. In this case death would appear to have resulted from the poison 
paralyzrng the m?<lulla oblongata, and those pol'tions of the nervous system that 
are instrumental rn canying on respiration, at the same time that the.blood was 
disorganized by the action of the virus. 

~nak~-poison whc~l in~roduccd into the !=ystcm may kill in two ways; either 
by 1ts _dirc~t dcpres!=rng rnfl~e_nce, so?1cwhat _rescm?ling that produced by some 
narcotic poisons; or, by exc1t1ng a kmd of diffuse rnflammation of the cellular 
tissue of the limb or part. 

The first mode of death only occurs when the poison is either very powerful, 
or the animal bitten small. rnrns the poison of the 'l'obacco-pipe snake is said 
to be so viru lent that it will kill a full-grown man in less than a quarter of an 
hour. The rattle-snake, and the Cobra di Capella, will kill a small animal in the 
course of a few seconds; and a man la.tely bitten by a rattlesnake in Paris, died 
in nine hours; the Cobra bite just related was fatal in less than one hour. 

pu;:ti~~!:et~c~~i; :i~ea~~111:1:r ~Y!~~,~- nc~h~; i~;ctil~~n~a~!fi~~~1~ci:1 ~~~t::~~:~n~~1 ~St 
George's, the patient died on the 18th day after the bite of a rattlesnake, with 
large abscesses in the arm and in the axilla, and with sloughing of the cellular 
tissue of the limb. 

The symptoms occurring after a poisonous snake-bite, consist in great depres
sion and prostration of the system, a feeble and intermittent pulse, dilated pupils, 
usually slight delirium, speedy stupor, insensibility, and <lea.th. The part, bitten 
swells and becomes livid in a few hours; and, if the patient survive sufficiently 
long, diffuse inflammation and gangrene occur in its neighborhood; involuntary 
e\·acuations take place i asthcnic symptoms set in, which may eventually termi
nate fatally in the.w:1y that has already been mentioned, or end slowly, and after 
a lapse of time, in the reco\•ery of the patient, whose health may long suffer 
seriously from the effects of the accident. 

The treatment of these injuries is local and p;eneral. 
The focal treatment presents two great indications: lstly, to prevent the 

absorption of the poison into the system; and ~dly, to treat the diffuse inflam
mation and sloughing that may subseq uently occur. The fir~t indication may be 
fulfilled by tying a. ligature so tightly round the limb at a. little distance above 
the injured part as to arrest all circulation through it. In this way the absorp
tion of the poison may be prevented i the wound should then be freely cauterized 
with a red-hot iron or cinder, or better sti ll , be excised, and a cupping-glass 
applied over the cut surface, so as to withdraw the blood in the neighborhood 
which may ha.Ye become.contaminated by the poison. If a cupping-glass be not 
at hand, or if the part bitten be so situated as not to admit of' its application, 
there can be no obje<'tion to the employment of suction by the mouth a.fter free 

f~:~:,i~:~ ',~~~iE~::1i~g:~~~,;:~:~a~r~~~~i~~~~j,!,1:~:::~,'.;,'.:i":~~r:r ~F~~,~i;::~1 
said to be advantageo_us. Afte1· diffuse rnfl?mmat10n has set Ill th is must be 
treated on general p rinciples- by fomentations and free incisiou. 

The ronslilittionul treatrnenl consists in the early and free a.dministration of 
the most powerful stimul:tnts, with the view of combating the depression that 
exists. For this purpose, brandy, wine, auunouia, or ether must be freely g iven. 
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The eau de luce-which enjoys a high reputation in some tropical countries
owes its efficacy to the ammonia which it contains. Should drowsiness come 
un, the patient must be walked about, and artificial respiration with galvanism 
may be l'Csortcd to as a last means of maintaining life un~il the effects of the 
F.limulants may overcome those of the poison. Large doses of arsenic have been 
recommended as a kind of specific, and the "Tanjore pill/' a celebrated Indian 
remedy, owes its activity to this mineral; but care must, of course, be taken in 
u<lministering this, lest the remedy prove as fatal as the injury for which it is 
administered. 

[The experiments recently made by Dr. Hammond, U. S. A., a.nd l\Ir. De 
Yesey, of California1 as to the prophylactic and curati,·c powers of Ilibron's anti. 
dote to the bite of the rattle$nake seem to go far to prove its efficacy. As this 
subject is one so pregnant with iutcrcst to the American rnr~con, we g-ivc the. 
formula in detail, as furnished to Mr. De Vesey, by Prince Paul, of Wurtem· 
burg, the celebrated naturalist:" B:. Potnssii Iodidi, gr. iv.; Ilydrarg. chloridi 
corrosiv., gr. ij; bromini, 3v. -)1. Ten drops of this mixture diluted with 
a tablespoonful or two of wine or brandy, constitute a dose; to be repeated if 
necessary. It must be kept in glass stoppered vials well secured." 

In two or three cases in which the antidote was administered to the human 
subject, when bitten by the serpent, an almost immediate amelioration of the 
symptoms was experi enced; and in the series of experiments practised upon dogs 
the results appeared to be satisfactory.-Vide the American Journal of the 
.Uedical Sciences for Janua171 and April, 1858.] 

The bite of rabid aninwls gives rise to the disease so much dreaded and so 
often spoken of, but fortunately so seldom seen in man in t his country, termed 
liyd1·oplwbia. 

' This disease invariably occurs in man, and, most commonly, in the lower 
animals, as the result of contagion. The wolf, the fox, the jackal, and the cat 
are most liable to it. When originatin,2' de 110uo, its causes are excessively 
obscure. It has been attributed to the influence of season ; thus Eckel fi nds it 
most common in the months of February ~md i'\Iay; but want of water, sudden 
changes from heat to cold, bad food 1 and unsatisfied sexual desires haYc all been 
assigned as causes of i ts occurrence in animals. Dogs more frequently become 
rabid than bitches; thus, of a hundred and fo rty.one cases collected by Eckel, 
only fifteen occurred in bitches; and amongst dogs it is most common in those 
of a mongrel breed, seldom affecting those that are of pure blood; or that ha\·e 
been castrated. In the human subject it never appears except as the result of 
contagion either by a bite, or by the rabid animal li cking a raw surface, as an 
abrasion on the hand or lip. 'l'hc bite of a rabid animal is most dangerous 
when inflicted on a naked part, as on the hand or face. A person bitten through 
clothing of~en escapes. any ill effects, in consequence of the teeth being wiped 
and the poisonous saliva arrested by the clothes. H ence a number of persons 
may be bitten by the same rabid animal, and but a very few take the disease; 
not more, perhaps, than one in ten, or one in twenty. 

The period that intervenes between the bite and the occurrence of the disease 
is usually considerable. l\Ieade has related the case of a lady who ,2'0t the 
disease fifteen months after the bite. Ellio~on says that the avernge time that 
elapses between the injury and the symptoms is from six weeks to th ree months. 
'l'hc Duke of Richmond, who was bitten by a tame fox, took the d isease between 
six and seven weeks a fter the injury. \\~riters, however, in stating that six, 
senn, twelve, and even fifteen years have rntervencd between the infliction of 
the wound and the manifestation of the symptoms, have evidently committed 
an exaggeration or fallen into error, having very probably confounded othet 
nervous affections that closely resemble hydrnphobia \1'ith it. 

Sgmptoms.-'l'hc wound has generally cicatrized long before any symptoms 
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of hydrophobia declare themselves, and no peculiar appearance is presented by 
the scar. Shooting pains, twitching and itching sensations have, however, occa
sionally been experienced in the site of the wound before the supervention of 
the attack; and it is probable that in all cases some process analogous to a 
zymotic action takes }Jlace within it before the disease comes on. The precise 
nature of thisi howeYeri requires to be elucidated by further observation. 

The general symptoms are usually ushered in by some antecedent phenomena 
for two or three days; according to Perry, for five or six. '.L'hese initiatory 
symptoms consist of giddiness, chills, and heats, and a general feeling of dis
comfort. The more special symptoms never manifest themselves until the 
disease becomes fairly estab lished i they consist of extreme nervous irritability 
and apprehension, with convulsions, induced by various external influences, 
whether acting on the surface of the body, or on the fauccs, or may be occa
sioned by mental impressions, and speedily end in exhaustion and death. 'rhcse 
more sp?cial symptoms may be arranged under three heads: consisting of a 
spa.smochc affection of the muscles of deglutition and respiration; of extreme 
sensibility of the surface and of the senses; and of excessive mental tenor and 
agitation . 

... In consequence of the spasmodic affection of the muscles of deglutition, the 
act of swallowing commonly excites convulsions; hence the patient experiences 
a horror of all liquids; and, in attempting to drink, gulps down the fluid with 
a strong mental effort. In some cases, solids gfre rise to the same difficulty in 
deglutition as liquids; but occa.sionally, though rarely, patients have been 
known to swallow perfectly well throughout the disease. This difficulty in 
swallowing is certainly owing to an excessive sensibility about the pharynx and 
throat, in consequence of which every effort at deglutition induces violent reflex 
movements. 

A catch in the breathing, resembling what often occurs when a person goes 
into a cold bath, is met with as one of the earlier symptoms, taking place in the 
midst of conversation, and before the patient's mind is directed to the nature 
of the disease. This catch is due to the spasmod ic descent of the diaphra_gru, 
and gives rise to se,•ere pain at the pit of the stomach, or a fee ling of suffoca. 
tion, and a return of the convulsions. 

An extreme degree of sensibility of the surface, and of some of the senses, 
is characteristic of hydrophobia. The cutaneous nerYes become so sensitive 
that a blm:.t of cold air, the rustling of the bed-clothes, the slightest touch of 
or movement on the sk in will bring on convulsions. The nerves of sense become 
equally excitable, so that a sudden flash of light before the eyes, as the rcfl.ec. 
tion of the sun from a looking-glass, or a sudden noise, as the slamming of a 
door, will produce the same efiCct. 'fhe noise }Jroduccd by liquids being poured 
from one vessel to another is peculiarly distressing to the patient; and Dr. 
Elliotson mentions a patient with hydrophobia being thrown into violent agita
tion by hearing the dresser, who sat up wit.h him, make water. 

The sufferings and convulsions that patients experience when they attempt 
to drink, appear to be owin" to this excessive sensibility of the nerves of the 
mouth and pharynx, and th~ recollection of these sufferings makes them afraid 
to repeat the attempt; hence the fear of liquids, from which the disease derives 
its name. 

One of the ea.rliest symptoms of hyd rophobia, and one of the most persistent, 
is an extreme degree of mental agitation and terror, a. vague sense of dread 
and horror at the impending fate. Delusion sometimes occur~ of a spectr~l 
character, the patient supposing himself to be surrounded by ammals, by homd 

f~r~J~~ Du{~· !fa1~:~,n~o~~lt~y~a:~~\'at~1~!~~lCC~~·~·:fe~a~~~~~ r~!~:r ~~!~ss~;~!~~~~~ 
his bed-room window were men looking in. These delusions may :lltern~te 
with fits of delirium and frenzy. In these it is said t.hat the patient bark.,, l:J.:e 



136 

a dog, and endeavors to bite; but this is a popular error- the pretended bark 
is merely the catch in breathing, and the attempt to bite is nothing but move
ments of the tongue and mouth, induced by the clammi~css of the viscid ~nd 
ropy mucous saliYa. Occnsionally the symptoms subside completely Lcfure 
death; the sensibility of the surface disappearing, the mental agitation or 
delusion being removed, and deglutition and respiration ~cing quiet!~ p~r
formed. 1'hus Dr. Latham relates the case of a man labormg under tlus dis
ease, who sat up quietly in bed, and drank a pint of porter half an hour Lefore 
he died. 

I arn not acquainted with any authentic cnse of recovery from hydrophobia, 
after the disease has fairly set in. 1'hc disease may prove fatal in four-and
twenty hours, or life may be prolonged for six or seven days; death generally 
occurring from the second tO the fourth day, and being apparently induced by 
exhaustion. 

rl'he appearances found after death throw no light whatever upon the disease, 
and indeed may often be ~mppose<l to be the effects rather than the causes of the 
spasmodic it'l'itation. The tongue, the fauces, the tluont, the g lottii<, and the 
larynx, the stomadh and oosophagus, the brain, the medulla oblongata, and spinal 
cord, have all been found co11~ested and inflamed; there is nothing, howe\•er, 
in the appearances presented by these parts that affords a clue to the true nature 
of this inscrutable and terrible malady. 

'l'he treatment must principally be of a preventive and palliative character; 
we cannot speak of Ctttative treatment in hydrophobia i for, after the disease 
has once set in, the utmost that can be <lone will not accomplish more than 
to lessen the sufferings of the patient, and stay for a few hours the fatal 
termination. 

'Yhen a person is bitten by a clog that is mad, or even by one that is sup
posed to be so, the surgeon should always adopt energetic means to save the 
patient from the invasion of a disease that is necessarily fatal. In having 
recourse to preventive treatment, it should be borne in mind thnt the larger 
proportion of persons nctually bitten by rabid animals do not fall victims to 
hydrophob ia ; the probability of the occurrence of the disease depending partly 
upon the animal that bites, and partly upon whether the bite is inflicted upon 
the naked or clothed parts of the body. Tbus Watson states that, of 114 
persons bitten by mad wolves, 67 died of 11ydrophobia; whil!~t, according to 
Hunter and Vaughan, only 1 out of 20 or 30 bitten by mad dogs take the dis
ease. This latter estimate may possibly be somewhat lower tlrnn the trnth, but 
yet the fact remains certain that wolf-bites are far more dangerous than dog
bites, and this is probably owing to the circumstance of wolves always flying at 
the face .and nake~ parts. It is in consequence of this small proportion of per
sons takmg the disease out of the total number bitten, that so many popular 
reme~ies and superstitions have.obtained an unmerited reputation for pre\·enting 
the d1se~~e. The on!)'.' preventive means that can be trusted to by a snrgeon 
are,exc1s1onnndcaust1c. 

Excision of the part bitten should be carefl~lly and freely performed - no 
half measures being had recourse to. Hence 1t is better to remove too much 
of a. comparatively unimportant tissue or part, than to allow the sufferer to 
run any ri~k of falling a victim to this fatal disease. In order to excise every 
part that has been touched by the tooth, the surgeon, after washing the wound 
and contiguou3 surfac~, _should make a. circle with ink, or tincture of iodine, 
completely round the InJUred part. Ile must then pass a probe to the bottom 
of the wound, and excise the whole Ly seo~ping out a conical piece of the tis
eues, taking care to ~o beyond the furthest !unit to which the probe is passed. 
If there be any doubt of tl~e whole of th~ i1_1jm:ed parts having been removed, 
potassa fusa. should be applied. If the hp is bitten through, a portion should 
he cut out, aud the wound brought together, as in hare-lip operations; if it b"' 
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a finger that is injured, amput:i.tion of it should be performed. In those casf's 
in which the wound is so situated that excision cannot readily be performed, 
potassa. fusa, or strong nitric ncid, or uitrate of silver, as recommended by Mr. 
Youatt, should be freely applied to every corner of it. 

If the bite have already cicatrizcd, the place should be excised at an)' time 
after the injury, I)l'Ovided the dog is known to have been, or to 11avc become 
mad, for it is not improbable that the occurrence of some of the remoter cases 
of the disease is dependent upon, or connected with, some pccuJiar action set up 
in the wound, which might possibly be averted by the removal of the cicatrix. 
I forbear to speak of any other means of preventive treatment than excision and 
cau::.1.ic, as I consider them utterly undeserving of confidence. 

After the disease has once set in, nothing can be done but to palliate 
symptoms and to prolong life. Every possible remedy that the ingenuity of' 
man could devise, from warm water to viper and ticuna-poison, has been tried, 
and been found utterly useless. 'l'he only lllao of trC'atment that holds out 
a hope of eventual success, and which, whether it succeed or not in curing the 
patient, at all events mitigates his sufferings, is that which has been recom
mended by Drs. Jlarshall Hall and Todd. It consists, in the first place, in 
removing all external irritation, whether mental or bodily; putting the patient 
in a. darkened room, as much remoYed as possible from all noise and the intru
sive curiosity of strangers, and surroundiug his bed with gauze curtains or 
screens, so as to prevent the disturbing influence even of a. draugh~ of cold air. 
:Measures must then be adopted to lessen the excitability of the spinal cord. 
1.'his may be done mo~t efficiently, as Dr. Todd suggests, by the application of 
ice in a. piece of gut laid along the whole length of' the spine, and, lastly, the 
surgeon must bear in mind that he has to treat an exhnusting disease, nnd that 
he must consequently support the patient by wine, beef.tea, and such nourh;h
ment as can be taken. 

Di.sseclion-wounds. - The majority of wounds received in dissection arc not 
dangerous. Every student in anatomy frequently punctures and cuts himself 
in dissecting in the course of his studies, and it is but rarely that we see any 
ill consequences following these injuries. In some cases, however, the most 
serious results, terminating in permanently impaired health, or even in death, 
ensue. 'l'he result depends partly on tl10 state of health of the perr;:on punc
tured, and partly on the condition of the body from which the puncture is re
ceived. If the health be broken by any cause, whether excess of study or dis
sipation, very serious effects may follow that would not occur if the patient had 
more resisting power; hence it is of much importance to those engaged in the 
practical study of anatomy not to allow the health to become im1n1ired to too 
great an extent. 

'l'hc deleterious influence exercised by the dead body may be attributed to 
three different causes. 'l'hus it may be supposed to result from the mere ordi
nary irritation of' the wound; or, it may arise from the inoculation of putrid 
matter; or, lastly, be dependent upon the introduction of a specific virus into 
the system. I think it is probable that each of these causes may exercise an 
influence, but that the worst effects of dissection wounds are dependent on the 
inoculation of a peculiar virus. 

'!'hat ill effects sometimes result from the simple irritation of the puncture is 
evident from the fact, that we sec mere scratches or puncture~ with splinters 
nf' wood, or other harmless substances, give rise to considerable local disturbance 
in certain states of the constitution; so also we find that those dissection-wounds 
that arn ragged and torn, such as are made by spiculro of bone or the tooth of 
a saw, are attended by peculiarly troub!~some consequences. 

Putrescent matters must always be injurious when introduced into the 
economy, but, at the same time, it is a. remarkable fact, thnt the worst dissec
tion-wounds have been received before putrefaction had set in, and that they 
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more commonly occur in post-mortem inspections than in dissecting-room inves
tigations. 

'l'hat the worst forms of dissection-wounds are dependent upon a specifi c ''irus 
is evident from the fact, that it is especially after death from certain diseases, 
especially of an erysipelatous type, that these consequences ensue. l\lost dang~r 
is to be apprehended from punctures rccci\'ed from the bodies of. those wh~ ?1e 
of erysipelas, }Jhlcbitis, and the diffuse forms of peritonitis followmg partu~1t10.n 
or the operation for hernia. That the poisonous influence from such bodies is 
transmiss ible to others by contact or infection, cannot be denied, and such 
accoucheurs and operating surgeons should abstain as carefully as possib~c from 
performing post-mortem examinations on patients dying from such d1~cases, 
lest the poisonous influence be carried to and excite similar morbid artion on 
their own patients. 'l'he mere contact of such a body is occasionally dan;rerous. 
Thus, I have known a subject in the dissecting-room seriously infect in different 
ways six students who were working at it. Two lrnd suppuration of the. cellular 
tissue, under the pectorals and in the axilla; one was seizrd with a krnd of a 
maniacal delirium; a fourth had typhoid fever; aud the remaining two were 
seriously, though not dangerously, indisposed. 

From all this it would appear that there are two distinct kinds of mischief 
resulting from these injuries. 

The milder form is not of character, but proceeds from the simple 
irritation of a scratch in a constitution, or from the inoculation of 
putrescent matter. In these cases the part punctured becomes painful 1 hot, 
and throbbing, in from twelve to twenty-four hours after the iujury, the finger 
swells and inflames, the absorbents of the arm arc }Jerhaps nffccted, and the 
gb1~ds in the axilla become enlarged. There is general febrile disturbance of 
an inflammatory chnractcr, ushered in by rigors, and a feeling of de~ression; 
suppuration tnkes place about the puncture, and also, perhnps, in the rnflamed 
glands, the case presenting the ordinary characters of whitlow with inflamma
tion of the nbsorbe nts. 

In the mere severe form of dissection-wound, the patient is seized, about 
tweh-e or eighteen hours after the puncture, with rigors, nnxiety of countenance, 
and depression of the nervous system: with a quick pulse, and with febrile 
reaction of an inflammatory character; on examining the finger, a pustule, or 
vesicle, with nn inflamed areola, will be observed in the situntion of the puncture; 
from this a few red lines mny be observed stretching up townrds the arm-pits, 
with swelling and tension in this region. Diffuse intl.ammntion of the cellular 
tissue of the limb sets in about the fifth or sixth day, extending up to the 
shoulder, nnd down the side of the chest to the flank. Abscesses, usually of a 
somewhat diffuse character, the pus being mixed with shreds and sloughs, 
form, often with much pain, in these situations. rl'he general symptoms 
grndually assume an asthenic type; the tongue becomes brown, sordes necumu
late about tbe lips nnd gums, low delirium sets in with a rapid, feeble pulse, 
and denth occurs in from ten days to three weeks. When incisions are made 
into the brawny tissue, it is found infiltrated with isero-pus1 and in a. .sloughy 
state. If the patient live, lnrge circumscribed abscesses form under the }Jecto
ral.s, in the axilla1 and aboYe the clavicle, with much exhaustion and depression 
of the system, convalescence being tedious and prolonged, and the constitution 
being often shattered for life. 

It is this form of the disease that resembles diffuse inflammation of the cellu
lar tissue arising from other causes; and indeed there can be little doubt that 
it is a cellular erysipelas dependent on a. toxic agency. '!'hat this form of 
dissection-wound is of a truly crysipclatous character, is evident from the fact, 
that patients laboring under it will communicnte fatal erysipelas to their nurses 
and attendants; as happened in the case of the lnte Mr. Potter, whose early 
death is so much to be lamented. lt is also this kind of dissection-wound that 
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b especially apt to occur after punctures rccciYed from patients who haYe died 
01 diffuse inflammation of the serous membranes. 

Trwtment. - On the receipt of a punctme in dissection, the best. mode to 
prennt injurious consequences, is, to tie a string tightly round the finger ahove 
the injury, thus causing the blood to flow, and perhaps to wash out the virus 
with it. The part should then be well-washed in a stream of cold water at a 
tap, and sucked for some minutes; in this way any poisonous matter that haci 
been introduced may usually be got rid of. I think that, in general, it is better 
not to apply caustics in these cases; they only irritate and inflame the finger, 
and can do but little good. If any caustic be employed, it should be a drop of 
nitric acid let fall into the wound. The nitrate of silver, which is commonly 
employed, can neyer do much good, as it docs not penetrate to a sufficient depth 
to be of service. Dissectors should bear in mind the great influence that the 
state of the constitution exercises upon the effects of the puncture, and that in 
proportion as the health is sound there is less likelihood of any injurious conse
quences ensuing. 

In the slighter forms of dissection-wound, attended by a moderate amount of 
infianuuation, the part must be poulticed, leeches should be applied, and the 
arm put in a sling. If the absorbents become inflamed, chamomile and poppy 
fomentations must be diligently used, the early opening of abscesses had 
recourse to, and free incisions should be practised wherc\'er there is much ten
sion, even though matter haYe not already formed, with a view to prevent 
suppuration. 'fhc general treatment of clearing out the bowels with a free 
calomel purge, followed by moderate antiphlogistics in the early stages must 
be adopted; but support will soon be required; and if there be much constitu
tional irritation, opiates may ad\·antageously be administered. 

The treatment of the more severe forms of dissection-i njury consists princi
p:llly in fomentations, and in early and very free incisions into the finger or 
other parts that become tense and brawny. In the constitutional treatment 
our great reliance, after clearing out the intestinal canal with a free purge, 
such as five grains of calomel and fifteen gr:iins of jabp, consists in the admin
istration of bark, ammonia, camphor, wine, and brandy, with such nourish
ment as the patient can take i the case being treated as one of the lowest forms 
of asthenic inflammation. If the patient survive, he must be sent as soon as 
possible into the country, and must devote some months perhaps to the re
establishment of his health. The part that has been punctured often continues 
irritable for a great length of time, C\'Cn for many years, remaining red, 
inflamed, and desquamating, with perhaps the occasional formation of pustules 
upon it. 'l'his condition is best remedied by the occasional application of the 
nitrate of silYer. 

CHAPTER IX. 

INJURIES OF TISSUES AND ORGANS . 

WE next proceed to the consideration of injuries of particular tissues and 
organs, and we shall take these in the following order: l stly. Injuries of nerves. 
2dly. Of blood-vessels. 3dly. Of the organs of locomotion, including- those 
of bones, joints, muscles, and tendons; and 4thly. Injuries as they affect par
ticular regions of the body. 
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Nerves are often contused, the injury producing a tingling sensation at their 
extremities, and pain at the part struck, which usually pass off in the course 
of a few minutes or hours; but in certain conditions of the system, more es
pecially in the hysterical temperament, this may last for a. considerable period, 

an~t:ci~e~~~ee ~~cp~~n~~t~1~:~7i:1~~l~ia:~~c c°:n~~~su~~~1;~~ns~~1~c~!~~~~c~~~ult, more 
}J<:trticularly in delicate women. 'Thus, I have more than once seen a. puncture 
of one of the digital branches of the ulnar nerve produce a kind of painful 
paralysis. of its trunk, rendering the arm nearly useless. I ha.ve seen the same 
effects happen in the median nerve from so slight a cause as the puncture of 
a finger with the needle. It occasionally happens in venesection at the bend of 
the arm, that a branch of the internal cutaneous is pricked with the lau cet, and 
that very persistent neuralgia occurs in consequence. 

When a nerve is completely cut across, immediate paralysi:; of sense and 
motion occurs in all the parts supplied by it. Consequently, if the integrity 
of the nen·e be essential to life, as of the pneumogastric, death must ensue. 1 

There is well-marked loss in temperature and modification of nutrition in some 
cases of cut nerve. This is probubly owing to the dilutations of the smuller 
arteries, and consequent Blowness of circulation, that has been found in animals 
to follow the section of the nerve of a limb. 'Thus in a patient who applied at 
the llniversity Colle~e Uospitul twenty-one weeks after the ulnar nerve had 
been accidentally divided, and who had paralysis of the parts supplied by it, 
I found the temperature between the rin_g and little fingers of the injured side 
to be 9° Fahr. below that of the same spot on the other hand. 

If a. cut nerve be examined shortly after the injury, it will be found to have 
become slightly bulbous at the extremity, nervous matter having escaped from 
the neurilemma., and fibrinc being thrown out and around between the two ends. 
Restoration of the continuity o: the nerve evidently takes place, as i::. shown by 
the fa.ct, that in the course of a few months its functions gradually become re
established in its lower part, the paralysis slowly disappearing. If, however, 
a. portion of the nerve has been actually excised, there is no restoration of 
function, as was shown long ago by llaighton. Schwann and Hasse haYe found 
the return of sensibility and motion in the lower part of the nerve to be owi n,g 
to n~rY~·tubcs forming in the uniting medium, and thus serving to establish the 
cont1nu1ty of the nerve. 

CUTS AND WOUNDS OF BLOOD-VESSELS1 AND IlE.MORRBAOE. 

'l'he characters of tl~ e bleeding or hemorrhage differ according to the nature 
of the vessel from which the blood escapes. When a vein is wounded the 
blood that is poured out is of a. dark color, and flows in a uniform stream·' the 
force with ~hi?h this is projected depending on the conditions in whicl~ the 
wounded vem 1s placed. If tl1cre be any pressure between the wound and the 
heart, as of a ligature upon the vessel; or if the posit.ion of a. part be such as 
to fa~·or the gr:lvitation of the blood towards the wound; or if the muscles of 
the hmb be made to contract, the force of the flow of blood 'rill be increased. 
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"When an artery is wounded, the blood that escapes is of a bright vermilion 
tir scarlet color. It flows by jets, synchronous with th(' contractions of the 
left ventricle; and between each jet the fl.ow does not ceasc1 but the stream 
becomes ?ontinuous. In the great majority of cases the jet only comes from 
the proximal nperturc, dark blood issuing from the distal opening in a con
tinuous and trickling stream; but in some situations a jet of blood, of an arte
rial chara~ter, may issue from the distal as well as the proximal end of the cut 
nssc\1 as 1n wounds of the palmar and plantar arches, or of the arteries of tho 
Orcarm. As the blood flows the jet lessens in height~ in consequence of the 
weakening of the heart's action. 'l'he height aud force of the jet in all cascsi 
depend greatly on the size of the vessel; thus the jet from the femoral artery 

~~t!~~~lu~~:n~~a~: ~oa~nZ:~n n~a~~~c~~a~r~i~1 ~,!~~f t1~~e ~l~:~\ru1~~:1 ~:~e Je~n~~IA 
lways be forcible and free i so also the prnximity to the centre of the circuJa. 

tion will influence materially the force with which the blood is propelled from 
the wound in the vessel. 

\Yhen the blood is not poured out on the surface, but escapes from a wounded 
tesscl in_to the cellular tissue of a part, the substance of organs, or internal 
tavitics, 1t is termed an cxtravasation. In these cases there are not the ordi
nary local signs of hemorrhage, but we judge of the escape of blood by the 
general effect produced upon the system by its loss. 

The conslitutio11al effects of ltemorrlta9e depend upon the quantity of blood 
lost, on the rapidity with which it is poured out, and on the sta.te of the patient's 
constitution. 

When a large quantity of blood is suddenly lost, as when a main artery is 
cut acro~s or an aneurism bursts, the patient may die forthwith; falling down 
in a state of syncope, with a pale cold surface, liYidity about the lips and eyes, 
and a few gasps, sighs, great rcstle5sness, and convul!:iiYe movements of the limbs 
before be expires. If the quantity lost bo not so great as to produce death, 
but is yet Yery considerable, the patient becomes faint and sick, with coldness 
and pallor of the surface, great restlessness and agitation, t.hirst, noises in the 
ears, and failure or complete loss of sight. If the quantity Jost, though con· 
siderable, be not so great as this, or be spread over a greater interval of time, 
so that the patient is enabled to rally between the recurrences of the hemor
rhage, a state of anemia will be iuduced, characterized by pallor or the skin 
and of the mucous membranes, palpitation of the heart, rushing noises in the 
head, amaurosis, a tendency to syncope when in the erect position, oodema of 
the extremities, and general debility of the system. 

After excessive lo~s of blood, the patient may gradually rally, and, as the 
''ital fluid is reproduced in his system, be mny recover without auy bad effects; 
or he may fall into a state of anemia, which may perhaps never be completely 
reco,•ered from, and be associated with variou~ forms of local debility aud 
disturbance of functions. After very abundaut loss of blood, "hemorrhagic 
fi:n·er" is apt to set in, characterized by a tendency to reaction in the system, 
with extrerue irritability of the heart and arteries. It is irritati,·e fher con· 
joined with anemia. '!'here 1s but a small quantity of blood in the system, and 
the heart and arteries make ''iolent efforts to dri\'e it forwards. This condition 
is marked by the symptoms of extreme loss of blood, alternating with periods 
of iutcrmitLcnt reaction, the pulse becoming much hurried, fluttering, jerking, 
and irregular in force and frequency; slight ilu~hing of the face and brilliancy 
of the eyes, rapidly passing again into pallor anJ syncope; and if the hcmor 
rhage eYentually prove fatal, delirium an<l convulsions, with excessiYe rcstleas
ness1 usually precede death. 'l'he body of a person who has <lic<l from thP 
llifcct.s of hemorrhage presents a peculiarly blanched, semi-transparent, w~xen 
look; the lips, al~ (""f the nose, and fingcr-n:\ils, having a sornewhat livid 
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appearance, contrasting strongly with the clear, yellowish·white hue of the 
general surface 

The general treatment of hemorrhage is sufficiently simple. After the flow 
of blood has been arrested by proper local means, such as will hereafter be 
describcd1 the effects of its loss are usually speedily recovered from by rest and 
good nourishment. In some cases, however, the nutrition of the system becomes 
permanently im paired, and a state of chronic anemia. is induced, which, not
withstanding the administration of chalybeate preparations, may continue through 
life, and terminate in cachexia, phthisis, or diarrhooa. 

When the loss of blood is considerable, and is attended by symptoms of 
much prostration, it may be necessary to ha>e recomsc to immediate measures, 
in order to prevent the syncope being fatal. With this view the patient should 
be laid recumbent, with the head low, and pressure may be exercised upon the 
abdominal aorta or the main arteries of the limbs, so as to confine the blood as 
much as possible to the nervous and circulatory centres. If death appear i1mni· 
ncnt from the effects of the hemorrhage, as happells in some cases of flooding, 
transfusion of blood may be had recourse to; the influence of which, in re. 
storing the failing powers of the heart and nervous system, is immediate and 
most striking, and has been unquestionably determined by the obsen•atibns of 
Dr. Blundell and other obstetricians. 

The operation of tran.~fusion is one of some delicacy, and requires care, lest 
mischief' be occasioned by the injection of air together with the transfused 
blood- an accident that would probably prove fatal to the patient. If the 
proper transfusing apparatus, such as Iligginson's or Blundcll's, by which the 
blood may be injected without the risk of' admixture of air, and of a prnper 
temperature, be not at hand , an ordinary hydrocele syringe capable of holding 
about six ounces, and fitted with stop-cock and canula, may be used. An 
opening of sufficient size having been made in one of the larger Yeins at the 
bend of the arm or about the instep, and the canula having been introduced 
for about an inch, the syringe, previously warmed, should be filled, and about 
twelve ounces of freshly-drawn human blood slowly but steadily injected, the 
limb being . placed in such a position as to favor its transmission to the heart. 
In performing this operation, the principal ~oints to b~ attended to are, the 
proper introduction of the canula. into the vem with as httle injury as possible 
to its coats, the perfect freedom of the whole apparatus from bubbles of air, 
and the steady but rapid performance of the operation, so as to a.void eoao-u. 

!~t~~7d a~~t t;e~~l:~t~~ll u~1~iltl~~1e b~~~~· mo~eI;;,a~~;~~i o:~c b~g~~~er~;i '~~~t~n b~! 
already commenced, as then the ~ctions of the n~rvous and circulatory systems 
may be so impaired that the patient is no longer recoverable, or if temporarily 
so, will speedily relapse into a. state of fatal disease. 

CHAPTER X. 

WOUNDS OF VEINS. 

VEINS are very commouly wounded suicidally, accidentally, or in su rnfoal 
operations, but unless they are deeply seated, their injuries are seldom atte~ded 
by any serious consequences. There are, however, three sources of danger 
;n wounds of veins: 1st, from loss of blood; 2d, from the occurrence of 
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diffuse inflammation of the vessel ; and, 3d, from the entrance of air into the 
circulation. 

A vein is known to be wounded when dark blood flows in a rapid and uni
form stream from the seat of injury. If the vessel wounded be one of consi
derable magnitude1 or be in close proximity to the centre of the circulation, the 
flow of blood may be rapidly fatal, more especially if its escape is favored by 
the dependent position of the part. 

The hemorrhage from a wounded vein may, if the vessel is superficial, be 
arrested by position, and the pressure of a compress, by means of a fow turns of 
a roller. If the vein be one of considerable magnitude, as the internal jugular, 
for instance, or if it be so situated that pressure cannot be brought to bear 
upon it, it may require the application of a ligature: this, however, should, if 
possible, alw_ays be avoided, inasmuch as it is apt to occasion dangerous inflam
mation of the vessel. 

The wound in a vein is healed by slight inflammation taking place about the 
lips of the incision, and p:iving rise to the formation of a distinct cicatrix. In 
some cases, from the irritation of the simple wound, and in others from the 
application of the ligature, a diffuse form of inflammation of the vein takes 
place, which usually proves fatal. This variety of phlebitis will be described 
when we come to speak of the different kinds of venous inflammation. 

The entra11ce of air into a wounded vein, though an accident of rare occur
rence, is one that occasions such peculiar and alarming symptoms, that it 
becomes necessary to be acquainted with tho circumstances attending- it; and 
its study is the more interesting to the practical surgeon, as it is chiefly in the 
course of operations that this condition occurs. 

It has long been known to physiologists that the forcible introduction of 
air into the circulation would kill an animal; and l\Iorgagni, Valsalrn, Bichat, 
and Nysten, have made this a subject of obst>rvation and experiment. The 
death of the animal in these cases appears to be dC'pendent partly upon the 
quantity of air injected, and partly on the rapidity with which it is thrown in. 
Bichat supposed that a single bubble injected into tbc circulation killed the 
animal with the rapidity of lightning; but this is erroneous, as shown by Nys
ten. I have on several occasions inj ected two or three cubic inches of air into 
the jugular vein of a dog without producing death, though much disrress re
sulted. The rapidi ty with which the air is thrown in exercises a considerable 
influence upon the result. If blown in quickly, a small quautity may kill; if 
thrown in slowly and gradually, a large quantity may be injected without 
destroying lifo, the blood appearing to dissolve and carry away the gaseous fluid. 

In surgical practice, we do not meet with the forcible introduction of air, but 
have only to do with its spontaneous adm1·ssio11 into the circulation. This was 
first observed in the year 1818, in a case in which the internal jugular vein 
was opened during the removal of a large tumor from the right shoulder by M. 
Beauchesne. The investigation of this subject is consequently a comparatively 
recent matter, in which the labors of the Commissioners of the French Aca
demy are conspicuous, and the names of Magendic, Amussat, Cormack, and 
Wattman, are distinguished. As cases of the entry of air into the Yeins com
paratively seldom occur in man, it is necessary to study the plrnnomena accom
panying it, on the lower animals. In experiments which I have made on this 
subject, I have observed the following phenomena :-On exposing the internal 
jugular vein low in the neck, and puncturing it at a place where the flux and 
reflux of the blood are plainly discernible, there is perceived in the first inspi
ratory effort made by the animal after the wound, a peculiar lapping, or gur
gling liquid, hissing sound; the nature of the sound depending partly on the 
size and the situation of the opening in the vessel. At the same time a few 
bubbles of air are seen to be mixed with blood at the orifice in the vein. The 
eatrance of the air is immediately followed by a struggle during the deeper 
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inspirations, in which frcsl1 quantities of air gain admittance, the entrance of 
each portion being attended by the peculiar sound, above described. On 
listening now to the action of the lrnart, a. loud churning noise will be heard, 
synchronous with the vcntriculnr systole, and the hand will, if arplied to the 
parietes of the chest, perceive at the same time a JJCculiar bubbling, thrilliug, 
or rasping sensation, occasioned by the air and blood bcini?, as it were, whipped 

if!i~~~e;i;~~,~~fn11u:~:~1~;l~i~~:~a~i~1~11b~c~1~1~sc~~~:u!~11;,d1~~oe1~·fectfc ~\11~ i;:t,:·~~~d; 
the heart's action, however, being fully as fo1·cible 1 if not more so, than uatural. 
The animal soon becomes unable to stand: if placed upon its feet, rolls over on 
one side, utters a few plaintive cries, is conYulsed, extrudes the fi:eccs and urine, 
and dies. If the thorax be immediately opened, it will be seen that the heart's 
action is continuing regularly and forcibly, and that the pulmonic cavities, 
though filled, do not appear distended beyond their ordinary size. 

Death occurs, as I have shown, in a pa.per on this subject, published in the 
158th number of tl1e "Edinburgh l\Jeclical and Surgica.l Journal," in conse
quence of the air and blood being beaten up together in the right CtlYities of 
the heart into a spumous froth, which cannot be propelled through the pulmo
nary vessels; hence there is a deficient supply of blood to the brain and nervous 
centres, and fatal syncope comes on, attended usually by connilsions. 

The spontaneous entry of air into the veins of man is attended by two distinct 
sets of phenomena, one of a.local, the otlrnr of a constitutional character. 

The local phenomena consist in a peculiar sound, 1woduced by the entrance 
of tlie air, and in the appearance of bubbles about the w·ound in the vein. The 
sound is of a hissing, suckin ,!?', gur~ling, or lapping character, and never fails 
to indicate the dangerous accident that has occurred. ·when once heard, whe
ther in man or the lower animals, it can never be mistaken. It has fortunately 
only fallen to my lot to hea r this sound in the human subject on one occasion i 
that of a patient who had attempted suicide by cuttin,!?' hi s throat. 'l'hc inter
nal jugular being wounded, was being raised for the purpoi-e of having a liga
ture passed under it; at this moment a loud hissing and gurgling sound was 
lrnard 1 some bubbles of air appeared about the wou11d 1 the patient became faint, 
and greatly oppressed in his breathing. 1.'he ligature was immediately tight
ened, the faintness gradually passed df, and no bad consequences ensued. 

The ~(feds. vroduccd upon the constitution arc usually very marked. At the 
moment of the entry of the air, the patient is seized with extreme faintness, 
and a sudden oppression about the chest; Im usually screams out, or exclaims 
that he is dead or dying, and continues moaning or whininµ-; the pulse becomes 
nearly imperceptible, and the heart's action laboring, rapid, and feeble; death 
commonly results, but not instantaneously, in many cases at least. Thus Beau
chesne's patient lived a quarter of an hour after the occurrence of tlrn accident; 
1\lirault's between three and four hours; and Clemot's several hours. Amongst 
the other recorded fatal cases I have not been able to find any but vague state
ments as to the length of time the ]Jatients smvivecl. 

If the pntient survive the immediate effects of the nccident, he may probably 
!'eeover without any bad symptoms, as happened in the case to which I have 
referred, as occurring at the UniYersity College Ilospital, and in an instance 
reco1·ded by B. Cooper. The presence of the air in the pulmonic capil\,ni('s 
would appear in some cases to act ns an irritant, and induce fatal pneumonia or 
bronchitis, as happened to the patients of Roux and ::\lalgaigne. 

The cause of the spontaneous entry of air into the veins has been very com
pletely investigated and determined by the :French Commission. Jf we open a. 
large vein at the root of a clog's neck, near the thorax, in whicl1 the venous 
pulse, or flux and reflux: of the blood is perceptible, we shall see that air rushes 
in at each in~piration-but only at. this time-never gaining entry during- expi
ration. '[his is owing to the tendency to the format.ion of a vacuum within the 
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!~~roan~' o~1~~~,!.;~·~~c~~~~lfrait1~0~~!; i~c~~~~~~~~1~~ ~l~;i1;:r~~sfi!:~~;~ni.n a~~i~1!~~t~~: 
thoracic cavity, being limited, by the collapse of' the coats of the veins, at a little 
distance from this. If the veins were rigid tubes, it would extend th~o~ghoul 
the body, but as they arc not, it ceases where their coats collapse. It is mdced 
limited to that part of the root of the neck and the axilla, where the Yenoue 
flux and reflux arc perceptible, and the space in which it occurs has been tcrmccl 
t.he "dangerous region." Ilut under certain circumstances air may spontane
on-ly gain admi~sion beyond this. 

It i~ well known that what is called by the French writers the "canaliRation" 
of a vein, or its conyersion into a rigid uncollapsing tube, is the condition of 
nil others which is most favorable to the introduction of t.hc air into it. Indeed, 
except in those situations in which there is a natural movement of flux and 
reflux of the blood in the Ycins, this accident cannot occur unless these Ycssels 
be canalised, or, in other words, pren1 11tcd from collapsing-. 1'his canalisation 
of the vessel may be occasioned in a ''aricty of ways. Either the cut vein rna.y 
be surrounded by indurated cellular tissue, which will not allow it to retract 
upon itself, but keeps it open, like the hepatic Ycins; or the coats of the vessel 
may have acquired, as a consequence of inflammation or hypertrophy, such a 
d~gree of thickness as to prennt their falling together when di\'ided. Then 
again, the principal veins at the root of the neck ha,·c, as BCrard has pointed 
out, such intimate connections with the neighborinfr aponcurotie structures, 
that they arc constantly kept in a state of tension, so that their sides are held 
ap:nt when they are cut across. The contract.ions of the platysma and other 
wu;;cles of the neck may likewise, as Sir C. Bell has shown, have a similar 
effect. In remo\·ing a tumor also, that is situated about the neck, the traction 
exercised upon its pedicle may, if this contain a vein, cause it to become tem
porariJy canalised; and the incomplete section of the YCSscl, especially in a. trans
\'ersc direction, must 1)reyent the approximation of the sides of the incision in 
it, which will be rendered open and gapiu~ by the retraction of the surrounding 
tissues. This patency in the incisiou in the Ycin, is apt to be increased by the 
position that is nece::;sarily µi\'en to the head and arm in all operations of any 
magnitude about the shoulders and neck. J~astly, the introduction of air intt1 
a vein will be fo,·orcd by the vessel being divided in the angle of a wound, the 
vein being, when the flaps that form that angle are lifted up, rendered opcn
mouthed and gaping. 

On looking over the reports of cases in which air gained admittance into tlw 
veins during operations, it will be found that these vessels were alw<lys in one: 
or other of the above-mentioned conditions. Thus, in J3eauchesne's case, air 
was introduced in consequence of incomplete division of the external jugular, 
immediately above the right subclavian, whilst in a state of tension, during the 
removal of a. portion of the cla\'icle. In a. case that occurred to Dupuytren, a 
large \1ein connected with the tumor, and communicating with the jugular, was 
cut at the last stroke of the scalpel, whilst the tumor was being forcibly drawn 
up. 'l'ht! vein was found to be adherent to the sides of a sulcus, so that it re
mained g<lping when cut. In a case by Delpech 1 there was hypertrophy of the 
axillary Ycin, causing it to gape like an artery. In Castara's case there was 
incomplete section of a. vein, which opened iuto the subscapular, whilst the 
tumor was being raised up. In lloux's case, a. vein in the neck was opened, 
whilst a tumor, which was being removed from that region, was being forcibly 
raised, in order to dissect under it. Ulrick saw the accident occur in con8C
{jUCncc of the incomplete division of the internal jugular vein, which was im
plicated in a tumor in the neck. A similar case happcued to i\lirault of .Anp:ers, 
the internal jugular being divided to half its extent. A case occurred to 
'Varren, in which the air entered by the subsca.pular vein, the coats of wl.ich 
were h~Jthy, but in a. sta.te of tension, in consequence of the po~ition of the 
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arm; and another, in which the s;;ime acaidcnt happened from the divi~ion of a 
/'llllall tra11sverse branch of communication between the external and internal 
jugular, whilst in a state of tension. Mott, whilst removing a tumor of the 
parotid gland, opened the facial vein, which was in a state of tension in conse
quence of the position of the patient's head, when air was introduced. A case 
is related by :riJalgaignc in which the accident happened in consequence of the 
incomplete section of the external jugular vein, which was enveloped in a tumor 
that was being removed. ~[. .Begin also relates a case in which the accident 
happened, in consequence of the puncture of the internal jugul:ir whilst he 
was removing a tumor from the neck. 

These cases, which are all that I have been able to meet with, in which the 
condition of the wounded vein was particula rized, show clearly what is the state 
of the vessel and of the surrounding parts that is most likely to fi.wor the 
occurrence of the accident, and consequently what the surgeon should pecu. 
liarly guard against in the removal of tumors about the neck and shoulders; 
viz., incomplete division of' the veins, and the employment of forcible traction 
on the diseased mass at the moment of using the scalpe l. In removing tumors 
from the neck and shoulder, it is in many cases impossible to avoid drawing 
them forcibly upwards or forwards, in order to get at their deeper attaclrnwnts; 
but if this be necessary the chest should, for reasons that will immediately be 
pointed out, be tightly compressed, so that no deep inspirations may be made 
at the moment that the knife is being used, or before a divided or wounded 
vein can be effectually secured. 

Prcve11tivc 1'1realmc11t.-Whcn a patient is under the knife, the respirations 
are generally shallow and restrained, the breath being held, whilst every now 
and then there is a deep gasping inspiration, at which moment, if a vein be 
opened in which the pulse is perceptible, or that is canalised, air must neces
saril_y be sucked in; c.nd, as has already been said, in quantity and force pro
portioned to the depth of the inspiration. rl'his, then , being the case, the mode 
of guarding against the introduction of air into the veins is obvious. 'The chest 
and abdomen should be so tightly bandaged with broad flannel rollers 01· laced 
napkins, as to prevent the deep gasping inspirations, and to keep the breathing 
as shallow as possible, consistently with the comfort of the patient. I have 
often found, that the entrance of air into the Yeins of a dog coulcl be arrested 
by forcibly compressing the chest of the animal, so as to confine the respiratory 
movements, but. that as soon as a deep inspiratory effort was made, the compres· 
sion having been removed, a rush of air took place into the vessel. If, there
fore, during an operation about the root of the neck or summit of the thora:t, 
the chest be bandaged, as here recommended, the surgeon must be careful not 
to remove the compression until the operation is completed, and the wound 
dressed i for if this precaution be not attended to, the patient will, most pro· 
bably, on the bandage being loosened, make a deep ins1liration1 and air may be 
sucked in at the yery moment that all appeared safe. 

Curative 1'reotmcnt.-Difforcnt plans have been recommended by surgeons 
for the treatment of those cases in which air has already gained admittance 
into a vein; but, from the \"cry fatal nature of this accident, it docs not appear 
that much benefit has resulted from any of them : the recovery of the patient, 
in some of the cascs1 appearing to be rather due to the quantity of air that was 
introduced being insufficient to cause death, than to any effort on the part of 
the surgeon. 'l'hc two principal modes of treatment that have been recom· 
mended, consist in the suction of the air from the right auricle, and the Clll· 

vloyment of compression of the chest. Thus, Amussat and Blandin advise us 
to introduce the pipe of a syri nge, a female catheter, or a. flexible tube, into the 
wounded vein, if it be large enough to admit the instrument, and if not, to 
open the right jugular, and pass it down into the auricle, and then to employ 
suction, so as to empty the heart of the mixture of blood and air At the same 
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time that this is being done we are, say they, to compress the chest as forcibly 
a.s possible, so as to squeeze more of the air out of the heart. Magcndie and 
Rochoux ad,·ise suction alone; and Gerdy recommends us to be content with 
compression of the chest. ·warren (of' Boston) directs us according the 
condition of the pat~ent1 to have recourse to bleeding in the temporal 
to tracheotomy, orst11uulants. 

The indications that present themselves in the treatment appear to me to be 
threefold: 

1st. To keep a. due supply of blood to the brain. 
2d. To maintain the powers of the heart. until the obskuction in the pul

monic capillaries can be overcome or removed. 
3d. To remo\'e, if possible, the obstruction in the capillaries of the lungs. 
" 'e shall now see how far the means :ilready mentioned, viz., suction, com

pression, &e., can fulfil these indications. And, first, with regard to suction, it 
would no doubt be highly advantageous if we could, by this or any other means, 
remove the air that has gained access to the heart, and thus prevent the pul
monic capillaries from being still farther obstructed. But, putting out of con
side_ration the difficulty of finding the wounded vein, the still greater diOiculty 
of mtroducing :i suitable tube a. sufficient distance into it-the danger of 
allowing the ingress of a. fresh quantity of air whilst opening the sides of the 
incision in the ,·ein, so as to introduce the tube, and the risk there would be, 
if the patient recovered from the effects of the accident, of having phlebitis 
induced ;-putting all these circumstances aside, which appear to me to be most 
serious objections, it becomes :i question, according to .A.mussat, who is one of 
the strongest advocates of this mode of practice, whether by suction with a. 
syringe, or even by the mouth, nny material quantity of air can be rcm.o,·ecl 
H e says that even when the tube is introduced into the right auricle, much 
more blood than air is constantly withdrawn. 'These considerations, then, should, 
I think, make the surgeon hesitate before having recours.e to such a. hazardous 
mode of procedure. 

rrhc next plan, that of circular compression of the chest, l1 owcYcr valuable 
it may be in preYentiug the ingress of air1 can, when that fluid has once been 
introduced into the veins, }.ave no effect in removing it from the circulatory 
system. We cannot by any compression that we may employ, squeeze the air 
out of the heart. But compression may not only be productive of no positiY<! 
good, but ma.y even occasion much mischief, by em barras_sing still farther the 
already weakened respiratory movements, and thus interfering with the due 
aeration of the small quantity of blood that may yet be traversing the lungs. 

Bleeding from the temporal artery can by no possibility be }Jroductivc of any 
but an injurious effect, by diminishing the already too small quantity of blood 
in the arterial system. Opening the right jugular vein may, perhaps, to a 
cert~in extent, be serviceable, by unloading the right c:ivities of the heart, .'.IS 

Dr. Reid has shown it to be capable of doiJJg1 and it has been recommended by 
Dr. Cormack on this account. Lastly1 tracheotomy cannot be of any particular 
service, as the arrest of the respiratory function is secondary and not primary. 

'Vhat, then, arc the measures that a surgeon should adopt in order to prevent 
the occurrence ofa fatal termination in those cases in which air has accidentally 
bf'en introduced into the veins during an operation? Beyond a doubt, the first 
thing to be done is to prevent the further ingress of air, by compressing the 
wounded ycin with the finger, and, if practicable, securing it by a ligature. At 
all events, compression with the finger should never be omitted, as it has been 
shown by Nystcn 1 Amussat, 1\lagendie, and others, that it is only when the air 
that is introduced exceeds a certain quantity, that death ensues. All further 
entry of air having thus been prevented, our next object 8hould be to keep up 
a due supply of blood to the brain and ncrrnus centres, and thus maintain the 
integrity of their actions. The most efficieut:. means of' accomplishing this 
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would probably be the plan recommended by 1\lercier, who believing that deatl1 
ensues in these cases, as in prolonged syncope, from a deficient supply of blood 
to the brain, recommends us to employ compression of the aorta and nxillary 
arteries, so as to divert the whole of the blood that may be circulating in the 
arterial system to the encepbalon. This appears to me to be a very valuable 
riece of advice, and to be the most effectual way of carrying out the first indi
cation, that of keeping up a due supply of blood to the brain and nervous 
centres. The patient should, at the same time that the compression is being 
'iXercised on his axillary arteries and aorta, or, if it be preferred, as more conve
nient and easier than the last, on his fomorals, be placed in a recumbent position 
as in ordinary fainting, so as to facilitate the afilux of blooJ to the head. The 
compre:ssion of the axillary and femoral arteries may readily be made by the 
fingers of two of those assistants that arc present at eve ry operation. 

For the fulfilment of the second indication, that of maintaining the action 
of the heart until the obstruction in the capillaries of the lungs can be over. 
come or remand, artificial respiration should be resorted to, as the most effectual 
means of keeping up the action of that organ.. 

For the purpose of keeping up artificial respiration, the Humane Society's 
bellows, if they be at hand, might be used, or, if they cannot readily be pro· 
cured, the surgeon must inflate with his mouth. Before in~ating the lungs it 
will be necessary to remoYe everything that can compress the chest, or interfere 
in any way with the free exercise of the respiratory movements. Friction with 
the hand over the prrecordial region, and the stimulus of ammonia. to the 
nostrils, may at t he same time be resorted to. 

The third indication - that of overcoming the obstruction in the pulmonic 
capillaries-would probubly be the best fulfilled by the rneuns adopted for the 
accomplishment of the second, viz., artificial inflation of the lungs. That the 
action of respiration, if kept up sufficiently long, will enable the capillaries 
of the lungs to get rid of the air contained in them, uppears to be the case; 
for I kt\'C SC\'Cra l times observed that, if a certain quantity of air be spon
taneously introduced into the jugular vein of a dog, and artificial respiration be 
then established, and be maintained for half or three-quarters of an hour, but 
a very small quantity indeed, if any, will be found, on killing the animal, in 
the cavities of the heart or in the branches of the pulmonary vessels. I am 
aware that this is not altogether conclusive of the fact, as the air might be 
dissolved in the blood, or might still exist in the capillaries of the lungs, 
although none might be found in the larger brancllCs of the pulmonary artery; 
but still it seems to me that we can hardly account for the large quantity of 
air that will disappear when artificial respiration is kept up, in any other way 
than tk1t some, if not all of it, passes out of the capillary vessels into the air
cells of the lungs. 

CHAPTER XI. 

INJURIES OF ARTERIES. 

A~ artery may be bruised, torn, punctured, or cut. A slight bruise of an 
artery is not attended by any bad consequences, but if the contusion be severe, 
obliter!l~ion of the vessel may ensue from adhesive inflammation some days after 
the uecident. 'fhus, a patient was admitted into University College Hospital, 
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under Mr. Quain, with a contused wound in the axilla, received Ly falling upon 
some iron railings; no change took place in the circulation of the arm for two 
days, when pulsation in the radial artery ccasc<l, the injured vessel having 
evidently become obliterated by adhesive inflammation. 

An artery may be torn either partially or completely across. When partial 
rupture occurs, the internal and middle coats only give way, the toughness of' 
the external coat prC\•enting its laceration. This accident is especially apt to 
occur as a consequence of blows or strains upon disens:cd or weakened \"essels, 
:rnd thus may possibly lay the foundation for aneurism. In other cases the 
ruptured portion of the coats becomes turned down into the inside of the vessel, 
and, a~ti_ng a: a valve, prevents the _further progress of the bloo? through it, 
thus g1nng nse to gangrene of the hmb. In some cases the partially ruptured 
vessel becomes blocked up by plastic matter, occluding its interior, but without 
gangrene resulting. 

The complete rupture of an artery may occur either in an open wound or 
under the integuments. When an artery is torn across in an open wound, as 
by the avulsion of a limb by machinery, or by a ca1rnon-shot carrying it off, 
there is usually but little hemorrhage, even from the arteries of the magnitude 
of the axillary or femoral, and though the vessel hang out of the wound, 
pulsating to its very end. This absence of bleeding is owing to the internal 
and 'middle coats, which are fragile, breaking off short and contracting some
what; whilst tbe external coat and the i::heath of the vessel, being elastic, arc 
dragged down and twisted over the torn end of the artery, so as completely to 
pre\·ent the escape of blood. 

When the laceration of the artery is subcutaneous, as occasionally 11appens 
in the attempted reduction of an old ciislocatiou of the shoulder, either exten
sive extravasation, or one or other of the varieties of traumatic ancurism, may 
be produced 

ll"uuuds of arteries may be divided into those that do not penetrate into the 
interior of the vessel, and those by which it is laid completely open . 

. Non -penetrating uounds of arteries are very rare. Mr. Guthrie, however, 
relates the case of a gentleman who cut bis throat, and in whom the carotid 
artery was exposed and notched through the external and midd le coats on ly; 
the vessel finally gave way on the eighth day, fatal hemorrhage ensuiug. A 
case also lately occurred at the London Hospital, in which a suicidal wound of 
the throat had exposed the carotid artery. After death it was found that the 
inner and middle coats of the vessel had been divided by the prcssurn of the 
knife, which was blunt, but the external coat had been left entire, and under 
this a dissecting aneurism was found. 

In pe1ietrati11g 1co1mds of an artery, we have always hemorrhage of an arterial 
character, unless the puncture be made with so fine an instrument as to ho 
closed by the mere elasticity of the eoats of the vessel. 'l 'hus, i)laisonneu\'C 
has shown that an artery may be punctured with a fine needle without auy 
h('morrhage or other u11fa,·orable result occurring. If, however, the puncture 

~~;~rf~r t~~=,~~;i;s, a~1~nff l~~~:o~!i1:g~e1:f:u~~~1 t~1~;o~r;c~t f,~~~e~f:~t~1~:1~1~0,:\1fi 
probably come on in the course of a few hours or days, from ulceration of the 
ve~sel. It' the wound be larger tha11 this, there is always an a.mount of hemor
rhage proportionate to its size, and to that of the vessel. 

The directiu1i of the wound in the artery influences materially its charact:rs. 
If the cut be parallel to the axis of the vessel, there is less tendency to gaping 
of the edges than if it be oblique. In transverse wounds of arteries, the 

~e~~:~~\~~ ~~;!1,~r:~~!~ i\~? tf:~~t~r;0b:a~~et t~in~;>~~~:~/~e~-~8s~'.11t~1:~1 ~;v:~\~,~'.1~-~ 
a less degree of hemorrhage than when it is partially divided, for the retr:1et~ou 
and contraction of the cut ends may then be sufficient to close the vessel, which 
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is not the ca:sc when it is merely wounded. When the wound in the artery is 
subcutaneous, communicating only by an oblique and narrow aperture with the 
surface, but little, if any, external hemorrhage takes place, but cxtravasation 
of blood occurs. The extravasation may either be poured into one of the 
serous cavities, or it may be diffused in the cellular tissue of the limb or part, 
infiltrating it deeply and extensively; and perhaps by its pressure giving ribl' 
ulrimately to gangrene; or it may be effused in a more circumscribed manner, 
giving rise to one or other of the forms of traumatic aneurism. 

ARREST OF HEMORRIJAOE.1 

The ancst of arterial hemorrhage is perhaps the most important topic that 
can engage the surgeon's attention, as on the safe accomplishment of this the 
success of every operation is necessarily dependent. Jn studying th is subject, 
we must first investigate the means that are adopted by nature for the supres. 
sion of the hemorrhage; and, secondly, how these may be imitated by art. 

The 1iat1tml arrest of arterial hemorrhage is effected by means that arc in 
the first instance of a temporary, but afterwards of a permanent character. 
The means which secure temporari(y the flow of blood from an art('ry, and 
which, if the vessel be of a small sizc1 as the facial or radial, are sufficient in 
many cases to stay the hemorrhage without the interference of the surgeon; 
and by which, whateYer be its size, his operations are materially assisted, and 
nature makes an effort, though it may be an unsuccessful one, to prevent a 
fatal escape of blood, are threefold. They cousist-

lst. In an alteration in the constitution of the blood. 
2d. In a. diminution of the force of the heart's action, and consequently of 

the pressure on the inner coat of the vessel. 
_\nd 3d. In certain c:hanges effected in and around the artery. 
ht. 'l'hc alteration that tal~es place i "n tlie blood consists in an increase of its 

pla..,ticity as. it flq_ws. Tho blood that escapes from a wounded artery has from 
the fir:st a tcnaency to glaze and coagulate about the cut vessel, !!-0 as to offer a 
mechanical obstacle to the further escape of blood from it. This of itself is 
sufficient in the smaller ycsscb to arrest the hemorrhage, the more so, as has 

~~~;It~\~~~:;~~f ~~lf i~~~f ~E~~I~.{~!~1~~~1~Ef :J~~;Jit:~:;mg~~~i~::~~ 

!~~~~~~~~~~~~~!~ 
f~'~f;.ions of nrterie;:, but he established the great fact that chnnges occur in the nrtery 

~1~~f ~if~~~~f~~~J~t~~~; 
t1mebutlittlchasbeeuaddeU to the subject, socompletchasbccnliiscxamiuationofit. 
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been pointed out by Ilcwson, in consequence of the last flowing blood being 
more coagulable than the first. 

2d. '!'he diminutirm in the farce in the hrart's a<"lian exercises a very mate
rial influence in arresting the flow of blood from an artery. 'l'he forcible 
manner in which the jct of blood is propelled at each systole of !he ventricle, 
is the principal obstacle to the coagulation of the blood nround and within the 
cut ve::: .... el; for not only does the movement of the blood prevent coagul::ition, 
but so long as the jet is more powerful than the cohesion of the clot, it will 
certainly wash the coag:ulum away. As the blood flows and the heart's impulse 
become::; gradually lessened in force, the jct becomes lower and lower, until 
at last, when faintness comes on, it is almost entirely arrested, and time i~ 
afforded for the formation and the deposit of a coagulum in the vicinity of the 
wound. 

3d. The changes that tal<.e place in a11d a.ram1d the vessel itself arc those 
upon which the final arre!t of the bleeding is dependent. They consist in the 
retraction of the artery within its sheath, in the c011traclion of the cut ends, 
and in thejOrmalian uf a coa9nl1rni around its exterior, and in its interior. 

When an artery is cut across, it immediately retracts within its sheath, the 
interior of which is left rough and uneven. Through this uneven channel the 
blood is projected, either flowing freely externally or being cxtra,·asa.ted into 
the neighboring cellular tissue, according to the direction and state of the 
wound. As the blood flows over the roughened surface of the sheath, it 
becomes entangled in the fibres, :rnd tends to coagulate upon them; this ten
dency to coagulatio~l is favored by the increased plasticity of the blood a.s it 
flows, and by the diminution of the propulsive force with which it is carried 
on. By the conjoined operation of these causes a coagulum is formed, which, 
though lying within the sheath, is oukide to, and extends beyond the artery i 
and is hence termed the external caagulnm. It is usually of a somewhat 
cylindrical shape, and often looks like a continuation of the vessel, being at 
first perforated by a hollow track, through which the stream of blood continues 
to flow. As it incre:u;es, the hollow becomes closed by the concentric deposit 
of coa;;ulum. The hollow track leading from the surface of the coag:ulum to 
the wound in the artery, has been especially described and dwelt upon by 
Amus:sat. '!11iis coagulum acts mcchanica.lly by blocking up the end of the 
artery, and also by compressing the vessel within the sheath; thus constituting 
the fir:;t barrier to the hemorrhage. rl'he formatiou of the external coagulum 
is thus in a great measure dependent on the retraction of the artery within its 
sheath. 

The next changes that take place in the artery, and, indeed, that arc to a 
certain extent simultaneous with those that have just been described, arc, its 
c<mlra.ctiau, and the formation of the i11ter1ial caavulum. 

The contraction of the cut artery commences immediately after its division, 
and may of itself be sufficient to close the smaller arteries. 'l'hus, during an 
operation, we may often sec an artery which, when tirst cut, jetted a stream of 
blood as large as a straw, gradually contract in size until it cease to bleed, owjng 
simply to this contract.iou. In the larger arteries this process is not sufficient 
to clo:sc completely the vessel, but merely gin1 s its cut end a conical shape, 
dimini,..hing greatly the a1Jcrturc and converting it into a kind of pinhole at the 
end of the artery. 

In proportion as the open end of the artery is obstructed by the external 
coagulum and contracts in diameter, the blood is propelled with more and more 
difficulty through it, until at last it escapes in but a small and feeble stream, 
or e\'Cll becomes completely at rest, allowing its fibrine to be deposited in a 
slender coagulum, which plays a more important part in the permanent than in 
the temporary arrest Of' the bleeding. rl'O the formation Of this internal CO(l!JU· 
tum. the contraction l)f the vessel is subservicut. This coagulum is sle1.dcr 
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and of a conical shape, the base being attached to the margins of tlrn aperture 
in the vessel, and the apex extending upwards. It has no point of attachment 
except by its base, the apex and sides being perfectly free; it is at first com
posed entirely of coagulum, though of a firm fibrinous character, no exudative 
rnatter entering into its composition at this period, though after-changes of an 
important character occur within it. Tl.1e importance of' the internal coagulum, 
as a temporary means of arresting hemorrhage, though great, has, I think, been 
over-estimated. In many cases it is not formed at. all; this happens in certain 
states of the blood when that fluid is Jcyoid of plasticity, and in some Ca!:ies 
the proximity of a collateral branch to the cut end of the vessel appears, h; 
preventing the stasis of the blood within it, to interfere with its coagulation; 
~Yen when it. ~s formed, it is but of little service, ~o far as the primary arrest 
of the he111orrhage is concerned, not being deposited until after the flow of 
blood has been checked by other means, such as the deposit of the external 
coagulum and the contraction of the vessel. After it is fOrmed, it is useful in 
acting as a damper, and in breaking the forcf' of the wave of blood against the 
cut end of the vessel. It is in the permanent arrest of hemorrhage that the 
internal coagulum is of great impo.rtance. After the hemorrhage from t~1c cut 
artery has been arrested temporarily by the means that have been iud1catcd, 
nature proceeds to secure the vessel by permanently occluding it. 

'l'hc pumcment closure of a cut artery is effected by two processes: 
h:t. By the adhesive inflammation set up in the vessel and the surrounding 

parts. 
2d. By the continued contraction of the artery . 
A few hours after the division of the artery, lymph is found to have been 

poured out both within and on the outside of the injured ve~sel. The lymph 
that is thrown out within the vessel form!'! the most important part of the in
ternal coagulum, and tends materially to the permanent closure of the wound. 
It is effused from the cut surface of the internal and middle coats around and 
immediately within the contracted orifice of the vessel, forming a small nodule 
projecting into its interior. If an internal clot bn.ve already formed, this 
plastic nodule is depos ited underneath it, or is effused into its base; if 110 tem
porary clot have formed, a conical mass of coagulum will be deposited upon 
this nodule, in obedience to that law of pathology by which blood tends to 
coagulate upon inflamed points. 'Vhen fully formed this coagulum differs ma
teriullj~ in structure at different points. At its base it is firm, of a brownish or 
buff color, and is composed principally of fibrine; above this it becomes dark, 
morone colored, and ends in a long tail-like projection of simple clot, which 
extends up to tbe nearest large collateral branch. The important part of this 
coagulum, pathologically speaking, is its plastic base; the rest, however long it 
may be, is of no use in the permanent closure of tbe veRsel; but, like the in
ternal clot already described, merely serves to break the shock of the blood. 

Coincident with these chauges in the interior of the vessel1 important pheno
mena occur on its exterior. Inflammation takes place in the sheath and in the 
surrounding parts, a rouud or ovoid mass of Ii.brine being here effused, which is 
flt. first mixed up with the external eoagulum; the coloring matter of this, how
ever, gradually becomes absorbed, leaving the plastic matter accumulated in a 
ma~s, and completely blocking up the end of the vessel from the outside. 

Under the influence of the inflammation set up within and around it, the 
artery goes on contracting, until it embraces the included coagulum so firmly 
that it. would appear as if it were adherent to every part of it, and some diffi
culty is experienced in separating them. That they are not adherent, I have 
ascertained by finding:, on careful dissection, that the transverse strim of the 
1in ing membrane of the artery arc always visible, although the coats of the 
vessel are often stained nearly black by the irubibition of the coloring matter 
of the blood. The contracted vessel usually assume~ a conical shupe, but in 
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some ca:::cs I have seen the contrnction commence suddenly, and the narrowed 
part to be perfectly cylim.lrical for the distance of about an inch. 

'.J.'hc changes that have ju~t been described arc those that take place in "tbc 
proximal end of the artery. In the distal or inferior end 1 occlusion is effected 
by the sarue processes essentially, but the retraction and contraction of the vessel 
arc not so complete and extensive, and the coagulum is usu:illy smaller both 
inside and out; in some C!l.SCS1 indeed, the internal coagulum is deficient. 'l'he 
less perfect closure of the distal end may, as Mr. Guthrie suggests, be the cause 
of the more frequent occurrence of hemorrhage from it. 

The ultimate change that takes place in the divided artery, is, the trans
formation of its cut extremity up to the fir:;t collateral branch, into a dense 
fibro-cellular cord. This is effected by the plastic effu.sion inside · and outside 
the artery, with the cut and contracted vessel in the centre, developi11g: into 
fiLro-cellulartissue. 

The arrest of hemorrhage from a punctured or parliall!J divided artery is 
effected in a somewhat different manner to what has been just now described; 
the difforence consisting in the changes that go on in the neighborhoc:J of tho 
wound. If the wound in the soft parts co,·ering the artery be of' small size, 
and oblique in direction, so that the blood docs not e:-capc with too great 
facility, it will be found that the temporary arrest of the hemorrhage takes 
place by an extraYasation of blood occurring between the artery and its 8heath, 
by which the vessel is not only compressed, but the relations between the 
wound and the aperture in the sheath are altered. This stratum of coagulated 
blood extends for some distance within the sheath, above and below the wound, 
opposite to which it is thicker than elsewhere. Coagulum may likewise be 
formed in the tissues of the part outside the sheath 1 by which the vessel is still 
further compressed, and the tcnJcncy to the escape of blood proportionately 
lessened. 

'fhe permanent closure of the puncture is effected by the adhesive inflam
mation. Lymph may be effused in such a way as to be sufficient merely to 
plug the wound in the coats, or else it may be in sufficient quantity to obliterate 
the whole of the interior of the artery, producing complete occlusion of it. In 
order that the wound in the artery should unite without obliterating the cavity 
of the vc,:~cl, but simply by the formation of a cicatrix in the coats, it is neces
sary that it be below a. certain size; but this size will vary according to its 
direction. If the wound be longitudinal or slightly oblique, it will be more 
likely to unite in this way than if transverse. l\lr. Guthrie states that in an 
artery of the size of the temporal, a small longitudinal wound may sometimes 
heal without obliteration of the vessel, though this very rarely happens in 
arteries of larger size. If a vessel the size of the foworal be opened to the 
extent of one-fourth of its circumference, there is no proof that the wound can 
heal without obliteration of the cavity of the artery; but when the longitudi
nal wound is nry small in a. large artery, little more than a puncture, closure 
may possibly take place simply by its cicatriza.tion. 'l'he plastic matter forming 
the cicatrix is thrown out by the external coat of the artery. 1'he internal and 
mid.die do not unite strongly, the aperture in them being merely filled up by a 
plug of lymph; hence t~e artery always continues weak at this point1 and may 
cvemually become aneunsmal. 

If an artery of the second or third magnitude, as the axillary or femoral, be 
di\'ided to one-fourth or more of its circumference, either fatal hemorrhage 
or the formation of a traumatic aneurism will usually take place. In those 
comparatively rare cases, howe,·cr, in which the. hemorrhage is arrested withouli 
thc::;e con,:equenccs ensuing, it will be found that it is so, by tho vessel becominf; 
obliterated by a. plug of ly111ph, which is poured out at the wounded part, ana 
gradually encroaches on the cavity of the artery, until complete obliteration is 
produced, and the vessel at the seat of obstruction becomes converted into a 
fibro-cellular cord. 
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THE SURGICAL TllEATl\lENT OF IIE:'\lORRilAGE FROM 

The object of the surgeon, in any means that he adopts for the suppression 
of arterial hemorrhage, is to imitate, hasten, or assist the natural proccsses1 or to 
excite analogous ones. All his means act by increasing the retraction and con
traction of the arterial coats in forming an artificial coagulum, or in exciting 
adhesive inflammation in and around the vessel. 

'.fhe danger from arterial hemorrhage, and the measures that must be adopted 
to meet it1 vary according to the size of the vessel. Under all circmmtances 
the surgeon should bear in mind the excellent advice given by 1\Ir. Guthrie, 
never to fear bleeding from any artery on which he can by his finger; the 
pressure of this readily controlling the bleeding from the largest Yessels, J)fO

vided it can be fairly applied, or the cut end of tlrn artery seized between the 
finger and thumb. ~1.'hus, in amputation at the hip and shoulder joints, the 
assistant readily controls the rush of blood from the femoral anJ axillary arte
ries by ~rasping them between his fingers; aboYe all, the surgeon should never 
dread hemorrb:igc, or lose his presence of mind by its occurrence. If effectual 
means for its suppression are had recourse to, it can always be, at least, tempo
rnrily arrested. And least of all should any surgeon have recourse to inefficient 
means to stop it, and endeavor, by covering up the wound with rags, handker
chiefs, &c., to prevent the es<;ape of blood. These means only hide the loss that 
is goiug on, and by increasing the warmth of the p:wts, prevent the contraction 
of the vessels, and favor the continuuncc of the bleeding. Under all circum
stances, therefore, bleeding wounds should be opened up, the coagula gently 
removed from their surface, by means of a J)iccc of soft sponge or a stream of cold 
water, and the part well cleaned. In this wo.y "you look your enemy in the 
face," and can adopt efficient means for the permanent arrest of the hemorrhage. 

The flow of blood through a limb may be controlled for a temporary purpose, 
as during an operation, by the compression of the main artery by the hands of 
an assistant. This may be dono in the lower extremity by pressing the femoral 
artery against the brim of the pubes, and in the upper extremity by compress. 
ing the subclavian against the first rib, or the brachia} against the shaft of the 
humerus. The pressure should be made by grasping the limb with one hand 
in such a way that the index and middlo fingers bear upon the artery, and 
press it directly against the subjacent bone. If the limb be large, or if long· 
continued pressure be required, the same fingers of the other hand should be 
firmly applied upon those that are already compressing the vessel. In some 
cases, especially when the subelavian or external iliac requires to be compressed, 
the handle of a large key, or the end of a desk seal covered with leather, will 
be found the most convenient instrument for applying the pres.')urc. 

In most cases, however, in which temporary compression of the artery is 
required, the to·ur11£quet should be employed. It is far safer to trust to thi! 
instrument than to the hands of an assistant, however steady and strong 
\\"hen the tourniquet is applied with a. suffic ient degree of tightness, the whole 
~irculation through the limb may be complrtely arrested. This can never be 
done solely by the compression of the main trunk, the collateral and minor 
supplying-vessels conveying blood into the limb independently of it. 'Then 
again if the operation be unexpectedly protracted from any cause, the fingers 
of an assist.ant may tire or stiffen, and, by relaxing the steadiness of lhcir 
pressure, allow hemorrhage to ensue. For these reasons, surgeons almost in
variably employ the tourniquet in amputations; and CYen the late l\lr. Liston, 
who at one period of his cnrecr di:Scarded this instrument, commonly employed 
it during the latter years of his life. rl'11erc arc three tourniquets used by 
surgeons: -Petit's consists of two plates attached to a. band that is buckled 
round the limb over a. pad that has previously been applied above the artery to 
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b\,. tompressed (fig. 18). By the action of a quick screw the plates can ho 
se}.lr~te<l, the bat~d tightened, and the pad forced against _the artery. In 
ap11lymg the tourmquet, care should be taken not to screw it up until the Yery 
moment that the compression is required, and then to do so quickly and with 
considerable force, lest venous congestion of the limb take pbcc, by the veins 
being compressed before the circulation in the arteries is ancstcd. The horse
shoe, and 8ignorini's und Skey's tourniquets appear to me to h:we no advantage 
O'fer the one described, and they possess the disadvantage of not comprcsf:ing 
the collateral vessels, and consequently of commanding the circulation in a less 
perfect manner than the ordinary instrument. 

The different means that muy be employed for the permanent arrest of 
hemorrhage arc the application of cold, styptics, cauterization with the hot 
iron. and pressure, or the em.rloyment of torsion and lig:nurc. 

'fhe applicotio11 of (·old is sufficient to arrest that general oozing of arterial 
blood that is always obsen-cd on a cut surface. 'Ihc mere exposure of a. wound 
that has bled freely, so long as it has been covered up by pledgets and band.i.gcs, 
to the cold air, is often sufficient for this purpose. When this does not succeed, 
the application of a piece of lint, soaked in cold water, will usually arrest the 
flow of blood. When it is necessary to do this speedily, as in some operations 
about the air-passages, a small stream of cold water may be allowed to drip into 
the wound, and thus cause rapid contraction of the Ycssels, and consequent 
cessation of bleeding. In cases of bleeding into some of the hollow cavities of 
the body, as the rectum, Yagina, or mouth, the applic.i.tion of ice is advantageous. 

St!Jplifs influence powerl'u.lly the contraction of the vessels, and by increasing 
the rapidity of formation, and the firmness of the coagulum 1 tend to arrest the 
hemorrhage; they are principally used in bleeding from spongy parts, from 
cavities or organs, to which other applications cannot readily be made. 'l'he 
great objection to their employment in some wounds consists in their tendency 
to modify the character of the surface, and to prc\'ent union by the first inten
tion. The most useful styptics arc the tincture of the sesquichloride of 
iron 1 spirits of turpentine, gallic acid, an<l m:ttico; the application of alum, or 
touching a. bleeding part with a pointed stick of the nitrate of silver, is also 
serviceable. 

Cauterization by means of the red-hot iron was almost the only mode of 
arresting arterial hemonhage that was known to the ancients. It. is now com
paratively seldom had recourse to, but yet in many cases it is of the most 
unquestionable utility, and superior to any other means that we possess; more 
1mrticularly in those cases in which the hemorrhage proceeds from a soft and 
porous part that will not )u1ld a ligature, or a surface from which many points 
appear to be bleeding at the same time. A somewhat conical iron should be 
used of sufficient size, and the hemorrhage will often be staid more effoctually 
if it be applied at a black, than at a red or white heat. As the actual cautcry 
blocks up the artery J;y a thick slough or eschar, there is always danger of a 
recurre11ce of the bleeding when this separates, and the surgeon must be on his 
guard abvut the sixth or eighth day lest it break out again. 

he~~;~;J1~:~·et:~i~e s~~~;1 a~:: .. f~:.ediJ.~g i~Ja~~;,5 l~o~~7c1~1~~lj~~~a~~~d~ 
0:1t;~~~!i~f. 

the ho<ly
1 

a1:1 it is n_eccssary that the vessel bhould have a bone. subjaccnt to it, 
so as to affo1J a potnt of counter-pressure; hence it cannot readily be employed 
in soft and n,oyeaLle llarts, as the throat or perineum. Pressure may be prac
tised in vurioi.s ways; sometimes the mere uniform compre8sion of a. baudaµ;e 
is sufficient to d.rrest the hemorrhage; thus oozing from a wound may ofteu be 
stopped by la.ying down the flaps, and applying a. bandage l)retty tightly over 
them. Sometiu.es a weight applied upon this will tend still fort.her to arrest 
the bleeding; as, for instance, by ruc:ms of u. sand-bag lai<l upon the part. In 
the case of blcedrng frow hollow cavities, as the rectum, vagina, or t.arcs, the 
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hemorrhage may be arrested by tllC pressure of a plug of s1Jonge or lint, to 
which sometimes a styptic may advantageously be added. When the hemor
rhage proceeds rrom the puncture of a small or moderate-sized artery, as of the 
temporal or Lrachial, pressure should be made against the adjacent bone with a 
graduated compress and bandage, and be continued for one, two, or three weeks, 
until complete consolidation of the wound takes place, the vessel becoming 
obliterated. The graduoted compress should be at least an inch in thickness, 
and made of a series of pledp:ets of lint of a circul:ll' shape, gradually diminishing 
in size. It should be applied with its pointed end resting onr the wound in 
the vessel. In applying it, a }Jiecc of a?hcsivc plaster should be laid ?"er the 
part on which the pressure is to be exercised, and a thick slice of a phial cork, 
or a. fourpenny })iece, wr!tpped in lint, being placed on tl1is, the graduated 
compress should be bandaged tig11tly over the w~olc. When applied in this 
way, pressure always acts by inducing adhesive inflammation and obliteratiou 
of the vessel at the point compressed. 

'l'be torsion of 01·teries for the arrest of hemorrhage, mentioned by Galen, 
and revived by Amussat, Yelpeau, and Thieny, has never found much favor 
amongst surgeons in this country. It may be practised in various ways. Thus 
Amussat recommends that the artery be drawn out for about half an inch by 
Olle pair of forceps; that it then be seized at its attached point with another 
forceps, and the end be twisted off by about half a dozen turns. Fricke advises 
that the ends be not taken off, but merely twisted for six or eight times, 
according to the size of the vessel. 'Thierry simply seizes th~ artery and twists 
it. There can be no doubt that hemorrhage from the largest vessel may be 
efficiently stopped by its torsion, the artery being placed in the condition of one 
that is hi.cerated or torn through. 'fhe internal and middle coats are retracted, 
and the ex ternal one twisted into a. kin<l of valve beyond them. A coagu
Jurn next forms within the vessel, blocking up its extremity; inflammation 
then takes place, gluing together the coats of the artery; the twisted end 
sloughs off, und the vessel becomes occluded up to the nearest collateral branch. 
'l'he advantage that torsion is supposed to possess over the ligature is, that no 
foreign body being left in the wound, there is less suppuration, and a greater 
prospect of uuion by the first intention. 'l'bis advantage, however, is more 
fanciful than real; the twisted end acts as a foreign body, and is as likely to 
interfere with union as the pressme of a ligature. Torsion possesses the great 
disadvantages of being less safe, and less readily practised tha n the ligature, 
on the larger arteries. Occasionally in operations, however, small arteries, as 
muscular branches, may advantageously be piuched or twisted once or twice in 
such a way as to arrest the bleeding from them. 

The llyalure is the means that surgeons commonly ba,1e recourse to for the 
arrest of hemorrhage from wounded arteries. 

'l'he ligatmc bud been occ~sionally and partially employed by the later Roman 
surgeons, but with the declmc of surgery fell completely into disuse, giving 
way to such barbarous and inefficient modes of arresting the hemorrhage as the 
employment of' the actual cautcry, the performance of operations with red-bot 
knives, the application of boiling pitch, or of molten lead, to the bleeding and 
freshly-cut surface. About the middle of' the sixteenth century it was re\'ived 
or re-invented by that great luminary of the French school of surgery, Ambrose 
Pare. But so slowly did the ligature make way amongst surgeons, that Sharpe, 
surgeon to Guy's Hospital, writing in 1761, two centuries after its introduction 
int,<> practice ~y ParC, found it necessary, in his well-known work, entitled, " A 
Critical 1.:nqu1ry into tLe Present State of Surgery," formally to advocate its 
employment for the arrest of hemorrhage from wounded arteries, in preference 
to styptics or the cautery, on the ground that "it. was not as. yet universally 
practised a.mong:st surgeons residing in the more d1sta1~t counties of our king
rlom." What, it may be asked, was the reason that it took two centuries to 
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promulgate the use of the simplest and most efficacious means we possess in 
surgery, - a means that no surgeon could now for a day safely dispense with? 
The reason simply was, that surgeons were totally ignorant of the means em· 
ployed by nature for the occlusion of arteries, that they consequent ly knew not 
how to apply a ligature to these vessels, or what kind of' ligature should be used; 
and that, in their anxiety to avoid the recurrence of secondary hemorrhage, and 
to make all safe, they fell into the very errors they should have a,·oided, had 
they been acquainted with the physiology of the processes that nature employs 
for the closure of the artery.and the separation of the thread. 

Between twenty and thirty years after the time at which Sharpe wrote, we 
find that Hunter introduced that great improvement in the surgical treatment 
of aneurism,-thc dcligation of the artery at a distance from the sac, and in a 
healthy part of its course : but this great accession to the treatment of a most 
formidable disease was but coldly received, and ran some risk of being lost to 
the world in consequence of the ill-succcs~ that attended the earlier operations. 
In :.'ilr. Ilunter's first operation, four ligatures were used, all of which were ap
plied so slackly as merely to compress the artery for some distance, and to a\·oid 
too great a degree of pressure at any one point i the artery was denuded, so that 
a spatula. could be passed under it; and, although in his subsequent operations 
i\lr. Hunter contented himself with employin~ but one ligature, yet in some of 
these the vein was included in this; and he did not draw the noose tightly, for 
fear of injuring the coats of the vessel, in accordance with the doctrine of the 
day ;-surgeons generally at th is time being haunted with this dread of injuring, 
and thereby weakening, the coats of the artery j and in order to avoid doing so, 
adopted modes of treatment that almost infallibly led to ulceration of the \'C8sels 
and consecutive hemorrhage. The application of several ligatures of reserve, 
applied slack- the use of broad tapes-the interposition of plugs of cork, wood, 
agarie, 01· lead - of rolls of lint or plast?r between the thread and the vessel, 
were some amongst the plans that were rn common use. And how can we be 
surprised that the patients perished of hemorrha,µ-e, and that the ligature of the 
nssel was nearly as inefficient and fatal a means of arrestiug bleediug as the use 
f'f a cautery, or of a button of white vitriol. 

It '\\"as not until l\lr. Jones, by an appeal to experiment, and by means of a 
series of admirably conducted investi_g-ations, showed that the very point that 
surgeons were anxious to a,·oid - the division of the coats of the VCt:iScl by the 

~~'\~~ni~~~ ~~e tl;at~l:~:.~ -;a;ea:y t~~~ Fm. 61. 
pended; pointed out the form and 

~~z: ~~~~~:t:re f~~~~ :~~hm,~~1tic~af?t 
should be applied, and the processes 
adopted by nature for the occlusion 
ofthcvesscl-thatamore rational 
prac'tice was in troduced, and that 
surgeons at length had full confidence fl -
in the use of the ligature. 

The mode of application of the ~- ~ ~ , 
li gature, and the kin~ of ligature to .· ~- 'J ~:~_~-
he used, vary accordmg as the cut ,. f £ _ 

end of the artery has to be tied in an • - .--
open wound, or as the vessel has to ~ 
be secured in its continuity. When 
a ligature has to be applied to the 
divided vessel in an open wound, as 
after an amputation, the mouth of the artery must be seized .and drawn forward5 
(fig. 61). For this purpose a. tenaculum, or sharp hook, is not unfrcquently 
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used, and in mnny cases answers the purpose exceedingly well. There nrc, 
however

1 
some objections to this instrument; thus, it occasionally seizes other 

tissues with the artery, and as it draws the vessel forwards by perforating its 
coats, it has happened that an nccidental puncture having been made by it be
hind the part to which the ligature is applied, ulceration of the ve~"el and 
subsequent hemorrhage of a fat:i.I character has ensued; as I have seen happen 
in one case. The most co1wenient instrument for the purpose of drawing 
forward the artery, and one to which no objection whatever applies, is Liston's 
bull.dog forcep.s. These have been conveniently. modified of la.te by having 
the blades expanded just above the points (fig. 62), so that the ligatur~ can be 
slipt over the c11d of an artery that is deeply seated, as between bone::; or close 

F10. G2. 

t-0 the interosscous membrane of the leg-a. situation in which it is sometimes 
troublesome to tic a, vessel by any other means. In some caBes the blecding
point may be so situated that the ligature is most conveniently }JUssed under 
and round it by means of an ordinary curved needle. 

The kind of li~aturc used must \'ary according to the size of the ve>:sel. If 
this be small, full round twine; if large, d(.'nti<:.t's silk 1 or compressed smooth 
whip-cord, should be employed; I always employ the latter in ligaturing the 
main artery of the limb. Before being used, the lif..rn.lure should be well waxed. 
so that it may not be too limp; its strength i-hould be tested by knotting it 
with a jerk, and if found efficient it may be cut up in pieces eighteen inches in 

length for use. In applying the lirz:ature, care 
F10. 63. mu-:t be taken that it be put well beyond the 

cut end of the artery, that it clear the forceps' 
points, and that it be tied tightly with a reef 
knot., which docs not slip (fig. 68). One end 
of' the ligature should then be cut off about a 
quarter of an inch from the knot, and the other 
left hanging out of' the wound. The ligature 

that secures the main artery should ha,•e both its ends knotted together by way 
of di:-;tiucti,·c mark. It is always better to leave one end of the li~ature; if 
both be cut off, the noose and knot left are apt to become enYclopcd hy granu. 
lations or adhcsi,·e matter, and after the healing process is well advanced, or 
perhaps completed, to giYe rise to suppuration in and re-opening of the wound. 

"'hen the :i.rtcry has to be ligatured in its continuity, but at the point 
wounded, it must be exposed by as careful a dissection as the state of the parts 
will admit. If' a surgeon determine to apply a ligature at a distance from· the 
injury, his anatomical knowledge will guide him to the vessel. Thi:-; is usually 
done by cutting: through the tissues in the course of the vessel; llargra,·e, 
however, recommends that in li~aturing arteries, the incisions bhould not be 
made parallel to the course of the \'Csscl, but iu an oblique or tnlTlS\'Cr:::c dircC· 
tion over it, and this suggestion appears to me to be deserving of attention in 
some situations, more Jlarticularly in the ligature of the brachia) at the bend 
of the arm, or of the carotid at the root of the neck. The surgeon is usually 
guided to the ves11el by some fixed line or point, as the edge of a muscle, which 
has a .detcrmiucd and consta~1t relation to the art?ry. Thus in exposing the 
bracl11al1 he cuts along the mncr border of the biceps. In some cases, how
ever, as in the ligature of the iliac arteries, no such certain anatomical guide 
exists, and then an imaginary line is drawn between two fixed points-as tha 
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umbilicus and the centre of Poupart's li~ament, which becomes the guide to 
the cour::;e of the YC:iscl. These 11 directing lines" should be carefully ~tudicd 
and kept in mind. 

In makiug the first incision, 
the sk in should be put on the 
stretch with the fingers of the 
left. hand, or by those of an as. 
sistant. If the n.rtcry is super· 
ficial, or if there arc parts of 
importance in its vicinity, the 
inci!-iiOn should not penetrate 
deeper than the skin. But if 
the vessel be deeply seated and 

F10. 61. 

no parts of importance intervene, it may be carried at once 
through the slibcutaneous cellular tissue, until the fa!,cia 
covering the artery is exposed. 'J'his must then be pinched 
up with the forceps, and opened by the edge of the scalpel 
laid horizontally. 'Ihrough this opening a grooved director 
may then be pa~ed, and the fascia incised on it, without risk 
to subjaccnt parts. The sheath of the YCssel is now exposed 
by a liulc careful di~.:;ection; and the next step of the ope· 
ration, which consists in exposing the artery and separating 
it from its ac.companying vein, is one of great delicacy. 'This is done by pinch-

Fio. GO. i~~~i~Jil;~11~/~~~~16~'~~h ~~~e f~~~~ll~S s~~~1dp~!)~~~g1!h\~SC~·:i~~ 
the blade turned downwards against the artery, as an iucnu· 
tious movement or the mere pulsation of the vessel might 
cause it to be wounded. 1'he artery ha.Ying thus been ex· 
po.:;ed, the surgeon Reizes one edge of the sheath with the 
forceps, and putting it on the stretch, gently separa.tes the 
artery from its accompanying ve in by tea.zing through tbl.} ! /\ cellular connections with the end of the aneurism needle, or 

~r/ =~~~n: ~~~~cti~r ~b~~;~fe1;ar:~~!s;~~·~ tfure~h~sep~~st:g~ ~·~~~\~~ 
~ ligature, lest subsequent sloughing of the vessel ensue, as a 
// cons~qucnce of the destruction of the vascular connections 

/ between it and the sheath (fig. 65). 
·! In opening the sheath, car~ should be t~kcn not to wound 

any small branch, Jest the eollatnal supply be rnterfcrcd with, and danger of 
sceon<lary hemorrhage induced. 'l'he 
edge of the opening in the sheath 
being held forhtly in the forceps so as 
to be rendered tense (fig. 66), the liga· 
ture shou ld then be carefully 11assed 
between the vein and artery, taking 
care to include only the latter, and espe
cially not to transfix aod include a por· 
tion of the vein; an acci<lent that often 
terminates fatally by phlebitis or gan. 
grene. So also the ~urgcon must be on 
his guard not to mistake any contiguous 

Fw. 6G. 

~~;'"~n~:t t:~ 1~~;~;~~:d h~e~:f!r~:e:;d \' 
also to a\·oid transfixing and tying a. 11 

portion of the thickened sheath instead of the vessel, as I lrnvc known happen 
t('I a most excellent surgeon. 1rhe best material for the ligature when applied 
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to the continuity of nn artery, is the dentist's silk or compressed whiireord, 
well waxed, and tied in a reefknot, os represented in fig. 63. i\Iuch ingenuity 
has been expended in devising instruments for pw!'ling it under the artery. In 
the majority of cases the common ancurism needle-well ground down, but 
rounded at its extremity-is all that is required. Occasionally it mny be ad. 
vanta~cous to use a needle with a small curve. l\lauy ingenious contrivances 
lw.ve Leen devised by Trnnt, Weiss, Coxeter, and others for se izing and drawing 
forward the noose from the bottom of the wound. After the ligature hns been 
passeJ under the vessel it should be tied tightly with a reef-knot, and both its 
ends left hanging out of the wound. The limb should then be elevated and be 
lightly cOYcrcd with a piece of flannel, or of cotton wadding; care being taken 
not to apply pressure of any kind. · 

The irnmccliate efii,cts on an artery of the application of a firm round ligature 
with a proper degree of force, is the dh·ision of the internal tind middle coats 
of the vcssel 1 and the constri ction of its outer one. If we examine the lig-atured 
vessel a few days after it has been tied, we find that the coats arc contracted, 
that there is an 'internal pyramidal coagulum 1 composed of plastic matter at its 
base, and fiLrinous clot towards it apex (Fig. 6i); an<l that the ligatured por
tion of the \'Csscl is surrounded by a quanti ty of lymph. If the arte1-y be exa
mined at a st ill later period than thi,q-at the end of two or three months, for 
instance-it will be found to be converted into a fib1·0-cellular cord as high as 
the fin;t collateral branch above the li~ture (Fig. 60). Now these arc analo
gous appearances to those met with in an artery that has been cut across and 
occluded without the appl ication of a ligature, and arc evidently the rei:iult of 
inflammation of the vessel. 'l'hc quesrion arises, how this inflammat ion is set 
up wlien a ligature is applied. I s it by the pressure of the noose, or by the 
division of the coats of the a'rtery? That it is not the mere pressure of the 
ligature that excites the occludi ng inflnmmation, is evident from the expcri-
1ncnts of J ones and of Travers, who found that if the ligature be remo>ed 
shortly after its application, sufficient inflammatory action had been excited in 
the co~us of the artery to lead to its complete occlusion. And though any in
flammation set up in the external coat ma.y cause an effu!l.ion of lymph inside 
the vc~~el , yet that which is re::quired to repair the breach occasioned by the 
division of the internal and middle coats, is the principal source of the plastic 
deposit. The changes that take place in the vessel after the application of a 
Ligature require, however, to be more ca.rcfully studied. 

TLe di'vision of the i11ternal and rniddlt> coals should be done evenly, smoothly, 
and completely, so as to leave a wound that will readily take on the adhe!:'ive 
inflammation. This is best done by a small roun tl ligature, applied with such 
degree of force that the surgeon feels the coat." give way under his finger. The 
adhesion between the coats is much facilitated by the pressure of the ligature, 
which o~so acts as a support to the vessel. F 67 '!'he formation of the in ternal coogulum in the proximal end is io. · 
the mos-t import.ant part of the process. F or the first four-and- a 
twenty hours after the application of the ligature there is little, if 
any, appearance of this. Usually about this time, if opportunity 
offers to exam ine an artery in the human subject, it will be found 
that a small nodule of lymph, of a yellowish or buff color, has been 
depo3ited in the bottom of the cul.de sac that is formed by the 
retraction and contraction of the c~t C'nds of the inner and middle 
coats, so as to close up the extremity of the artery. About the 
second or third day1 this coagulum will be found to have assumed 

~~r~::~c~1~~1a.!~t~~i~~~-~li~:!~~,b~:~1 ~ei~Jii~~;~i:o~~<l t~~ d1~~!~ri:~~ !'~i.:~~ ~~~~~ 
of the <.Utery; ~he_ middle and term ma\ portions of the coagulum, nfler ampu
composetl of fibnuous clot, and of a dark purple or morone ta.tioo. 
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color, lie loose and floating in the artery, extending up as high as the first 
collateral branch. About the tenth day, the inflnmcd cud of the vessel will 
be found to be tightly and firmly contracted upon the incloscd plug (Fig. 68), 

the drirk-colorcd portions of which now bcr.dn to 
.FIO. 68. undergo a. process of absorption. Between this pc- Frn. 69. 

riod and the sixth week, the contraction of the ves-
sel and the absorption of the free part of the plug 
go on simult.ancou~ly (Fig. 69), the interior of the 
artery becoming darkly stained by irnbibition of 
the coloring matter of' the coagulum. Lastly, the 
plastic base of the plug becomes incorporated with 
the contiguous artcri;tl coats, and undergoes C\'Cn

tual transformation into fibro-ccllular tissue. 
In some cases (Fig. i0)1 there is an imperfect 

formation of the internal plug, or even total ab
sence of it, anJ not unfrcquentiy secondary hcmor-

~·!.,~:•::'.'!n::':'~'. ~~~~:~~.::1~~~~:~~~,~~Yi~~<lh~~1:::i:K:E:'.i!.~~ 
tion, or from the coats not having been properly 

~~~n~:~~~~~ i/~h~t~~~e~~c:, kii1:1J0~~seJ1i~~~~:~:.~~f ~~r~~:~~f~~~:~~ ar~~~or;:x 
of the plug takes place after it hus been formed. 'l'his I have seen :~~usta~i;~~ 
happen in a case of ligature of the carotid artery, in which death 
occurred from \'isceral disease ten weeks after the operation i and in the femoral, 
in cases of pyemia (Fig. i'l). In the distaJ cul-de-sac of the ligatw·ed artery 

Fia. rn. fu:V:0::~r :~t~::: 1;~ ~~:;· ~~~i~1~\~~j~~t F1a. il. 
or in dOf,'8 on which I have experimented, 
but merely 6'11}1all detached fragments of 
coagula. and some plastic effusion. 

'l'he chan~cs that take place in the ex
ternal coat are of the most important clm
racter. Afterthcinternalandmiddlecoats 
have been cut through by the ligature, the 
external would not be able to resist the im
pulse of the blood were it not strengthened 
and eom:olidatcd by the adhesive inflam
mation. 'l'hc necessary in&mmation is 
occasioned partly by the dissection required 
to expose ic, and partly by the pressure 
and irritation of the li.;..,~ture. Lymph is 
thrown out between the vesHel and its 
sheath, matting together these parts, and 
often envelopiug the noose and knot. in an 
O\'oid mass. J>rogressively with the effu-

~i;~~~f ~~~~~:':ha~~~r~~~~~~ ~~~t~t~~:~~l~~~i~~~ da!':mn~~:! n:~:~~et•~~!:: 
PartiRl nbsorp- grad~al slough.Ill~ and uleerahor_l of ~he or thigh. Death from 

lion of eoagulum part rneludcd tn 1t. The mode lll which pyemia. 
in fewornl, four- the noose ulcerates its way through the 
teen d11y1 nfler external coat is of much importance, as on this depend.$ in a 

:;~:t~~::· in con~::t\~:~e~~~ric t~!1i: ~~~~~:~ ~~i1t~1:1~i~~:~~~;c ~~1~;~~:= ;:~/~~r~~~ 
extensive, or that the ulceration through the artery may take place before the 
a<lbeiivc plug is properly and firmly formed. 

ll 
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The chance of the sloughing bein~ too extensive, principally arises from the 
artery being isolated, and separated from its sheath to too great an extent 
during the dissection requinid to expose it, in consequence of which, its nutri
ent \'Cssels being divided in great numbers, that portion of the coats of the 
vessel, deprived of its vascular supply, becomes sloughy; hence the clanger of 
passing a spatula, large probe, or the handle of a scalpel under the artery, and 
also of applying seYeral ligatures. Premature ulceration of the vessel most 
commonly occurs from the patient's constitution being in too debilitated a state 
to admit of healthy reparati,1c action. 

So soon as the ligature has ulcerated through that portion of the artery which 
is included in its noose, it becomes loosened and separates; frequently being 
thrown off with the discharges, or becoming detached on the sligl1test traction. 
The period of the separation of the ligature depends upon the size of the artery 
and the thickness of its coats . From the radial, or ulnar, it is usually detached 
by the eighth day; from the femoral, iliac, or subclavian, about the sixteenth 
or twentieth days. In some cases the ligature will continue attaclrnd for a. much 
longer period than this, owing to the inclusion of a. bit of a neHe or of muscular 
substance within its noose. In order to hasten the separation in tliese cases, 
moderate traction aud occasional twisting of the ligature may be practised. 

When the main artery of a. limb hns been ligatured, or in any other way 
occluded, it is only the direct flow of blood that is interrupted; tlie indirect 
supply which is conveyed into the limb, or part, by the free inosculations 
between the anastomosing vessels of the different portions of the arterial system, 
being sufficient to preserve its vitality, and to prevent tlie occurrence of gan
grene. So free and ready arc the communications kept up between different 
portions of the arterial system, that after the larg"st arteries in tlie body, such 
as the subclavian, ilinc, and aorta, have been ligatured, sufficient blood to sup
port life is at once conveyed into the parts supplied by them. This collaternl 
circulation is most active and most readily maintained in early life, when the 
Yessels are pliant and elastic, readily accommodating themselves to the increased 
quantity of blood that they arc required to convey. As age advances, the vas
cula_r system becomes less elastic, and there is a greater difficulty in the es
tablishment and maintenance of the collateral circulation. 'fhe anastomosing 
vesse ls that serve this purpose arc invariably furnished by arteries conti_!ruous 
to that which is ligatured, and couie off from the same side of the body. 'l'hu!!, 
for instance, after the ligature of the superficial femoral, it is by the profunda 
artery that the supply of blood is carried to the lower extremity. Thus also, 
when the common carotid is ligatured, the circulation to the parts it supplies is 

~~~u~~:1~~tt~~C:e!~r~~~h u\~i~n~~~d~~.:~~e~h:f 0iJI'e0~~~ ~~s~~ts' i~l~~o~~~~ ~~~~nt~: 
throat, upon the face, and within the cranium; but it is by means of the infe
rior thyroid and nrtcbral arteries (branches of the subclavirtn on the same 
side), which become greatly enlarged, that the supply of blood is kept up to 
the parts on the outside, as well as in the inside of the cranium. 

The supply of blood that is sent to a. limb, after the deligation of the main 
trunk, is a.t first but small in quantity; being merely sufficient for tlie main
tenance of its vitality, but not enough for the continuance of the usual actions 
of the part. Ilence, although the life of the limb may be preserved after the 
ligature of its artery, it becomes cold, and the patient is unable to move it for 
some time, the muscles appearing to be completely paralyzed; gradually, liow· 
ever, the supply of blood increases, until, having reached its usual standard 
~heir normal vigor returns. 



COLLATERAL CIRCULATION. 1Q3 

By what rncc~rnnism i.s this accomplished? It is due to changes taking 
place in the capillaries; in the anatomical anastomosing branches, and in the 
trunk itself. 

The capillaries are the first to enlarge; and this tbey appear to do by a Yitai 
process, and not in consequence of the mere increased pressure of the blood, 
the temperature of the limb often rising, in the course of a day or two, to its 
normal standard, and sometimes to two or three degrees beyond it; whilst a 
great sensation of heat is experienced in it by the patient. This period extends 
over seYeral weeks, and if opportunity be afforded of examining the limb during 
its continuance, the tissues generally will be found to be llfeternaturally vascu· 
lar1 admitting: injection freely. • 

Coincident with this increase of activity in the capillary system, t11C anm;. 
tomosing vessels of the part enlarge, becoming serpentine, tortuous, and waved, 
forming circles of an interlaced net.work, During this enlargement much pain 
is often experienced, owing to their pressure upon neighboring nerves. 'l'his 
form of collateral circulation commences by a general enlargement of all those 
muscular and subcutaneous secondary vessels of the limb, which can normally 
be readily distinguished by the naked eye. After this general enlargement 
has continued for some weeks, it tends to localize itself in a. few of t.hc princi
pal anatot:!..ical inosculations, until at last it is through their medium that the 
circulation is chiefly maintained. Thus for instance, after the ligature of the 
common carotid, the supply of blood is ultimately conveyed by the inosculations 
between the superior and inferior thyroid arteries, and by the yertebral and 
basilar. When the subclavian is tied, the circulation of the upper extremity is 
carried on by the anastomoses between the posterior and supra-scapular, and 
the branches of the axillary artery distributed to the vicinity of the shoulder; 
and when the external iliac is tied, the blood is conveyed to the lower limb by 
the ino;;culations between the mammary and lumbar arteries, with the epigas. 
tric and circumflex ilii. 

Jones pointed out the curious circumstance, that when two anastomosing 
branches approach one another they split, before inosculating, Fta. 72. 
into two or three ramusculi, which by uniting form a circle 
of anastomoses. Besides th~ kind of collateral circulation, 
ll!aunoir, Porta, and Stilling, have noticed vessels running 
directly between the extremities of the obliterated trunk, 
forming species of arterial shoots, springing from the stump 
of the ''essel. 

The change that takes place in the trunk consists in its 
conversion into a fibro-cellular cord, from the point to which 
the ligature has been applied to the first large collateral branch 
below it (Fig. 72): here it becomes pcrvious again, and re
ceiving the blood poured into it through the different anasto
mosiog channels, becomes again subservient to the purposes 
of circulation. Porta and 8tilling have shown that, after a 
time, down the centre of this fibro.celPular cord a small tor· 
tuous central canal becomes developed, uniting the two dis
t.ant ends cf the divided artery. '.L'his is probably the last 
change that takes place in the establishment of the collateral circulation. 

1fhe collateral circulation is occasionally not sufficiently free to prcscn•c th..: 
integrity or vitality of' the parts supplied by ~t. As a co11sequcncc of this, 
gangrene not uncommonly results, or the hmb may become paralyzed or 
atrophied. This condition is most frequently met with in old people, from 
ossification and rigidity of the arterial systom; or it may happen as the result 
of copious hemorrhage, or of an extensive transverse wound of the limb 
Uividing many of the aoastomosing vessels. It more rarely happ?ns that we 
tiu<l too g.i:eat freedom of the anastomoses, so as to lead to a failure of the 
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purposes for which the ligature has been applied 1 by the rapid_ n.dmission of 
blood into the di:stal eud of the vessel, and thus perhaps occa::.101110g secondary 
hemorrhage. 

PRINCIPLES OF TREATMENT OF WOUNDED ARTERIES. 

The whole or the doctl'ine of the general treatment or wounded arteries by 
the Ji~ature may be included in two great principles: lstly, To cut dircct/9 dou:n 
on th; tcmrnclccl part, and to tie tlw U$Sel then~; and, '.?dly, To opply a li!Jalurt: 
to both ends, 1/ it be completely divided, or to the distal as well as the pro.cinwl 
side of the u:ound, 1f 1·t be rtJcrcl!J pmicfllred. 

These principles of treatment were distinctly laid down by John Dell; 1 but 
although this great surgeon inculcated forcibly these rules of practice, surgeons 
appear to have been led a.way by the erroneous idea of applying the 11 unterian 
principles in the treatment of ancurism to that of wounded artcries1 until 
Mr. Guthrie, by his practice and precepts, and by adducing an oYCnrhclming 
mass of proof to bear on this important question, has recalled the mtention 
of the profession to the proper and rational treatment of wounded arteries. 

] st. 'l'hc principal reason in fa,·or of cutting down directly upon the 
wounded part of the injured vessel is, that the ligature of the main trunk only 
stops the direct supply of blood to the limb, but doer: not interfere with the 
anastomosing circulation, which finds its way readily into that, portion of the 
vessel which is below the li f!;ature, nnd consequently continues to e~capc Ly 
the distal aperture in the artery. '.l'hus, though bright arterial blood may 
no longer jct from the upper part of the wound, blood which has become of a 
dark color, in consequence of the changes to \rhich it is subjected in it.s 
passage through the vascular net-work of the limb, will continue to well out 
from the lower aperture in the artery, entailing the necessity of further opera
tire procedure to restrain its flow; and unless this be done, the patient will die 
of hemorrhage as surely, though perhaps not quite so speedily, as if no ligature 
had been applied. 'Thus, if a surgeon cndeaYOrs to arrest the flow of' blood 
from a. wound of the ulnar artery 11car the palm by ligaturi11g the br:ichial in 
the middle of the arm, and, when the blood bursts fOrth as furiouslj as C\'cr, 
applies successive ligatures to the arteries of the fore-arm with as little success : 
be will at last, by the continued recurrence of hemorrhage, be forced to adopt 
the simple expedient that ought to ha\'e been had recourse to in the first in
stance-. of ligatt_iring the ves~cl at the point wounded, n.nd thus at length 
eucc!.!ed 111 arresting: the blcedrng. 

Another reason for the practice now ad,·oeated is, that in some cases the 
surgeon cannot possibly know whn.t artery is injured unless he seek for it in 
the wound itself. A large artery may apparently be wounded, from the direc
tion of the stab and the impetuous flow of blood that has followed it, whcn ·in 
reality it is only a minor branch that has been injured. Thus, for inst:mce, 
in hc_morrhage from a stab _in the nxilla, which vrond fatal, notwithstanding 
the ligature of the subclavian artery ~r supposed wound of' the axillary, the 
Jong thoracic was found to be the nssel divided; so also the external iliac bas 
been ligatured for supposed wound of the common femoral, when in reality it 
was the superficial external pudic that was injured. 

The rule of cutting down on the injured part of the artery applies to all 
cases in which the wound is still open, whatever be its condition. IJowe•er 
deep, inflamed, and sloughy the wound; however ill-conditioned and infil
trated with pus or blood tho neighboring pn.rts may he, it may be stutecl as a 
general rule (to which, however, there arc some exceptions, that will be noticed 
further on), that there is no safety to the patient unless the vessel be cut<lown upon 
<i.nd tied at the part injured. This must always be done at any period al'ter the 

1 "Principles of Surgery," vol. i. pp. 850, 390. Svo. edit. 
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receipt of the injury, so long as there is an external wound communicating 
with the artery. An operation of this kind is often attended with the greatl'st 
difficulty, not only owing to the 110morrhage that usually accompanies it and 
obscures the parts, but also in consequence of the altered condition of the 
tissues in the wound. In order to moderate the hemorrhage, the ]Jrcssure of an 
assistant's fingers on the artery high up in the limb must not be trusted to; 
but a tourniquet shoulJ be applied so as completely to arrest the circulation 
through the limb1 and thus to facilitate the search for exposure of the injured 
Yessel, the wound being dry. A large }Jrobc should then be passed to the 
bottom of the wound, and, taking this as the centre, a free incision should be 
made in such a direction as may best lay open the cavity with the least injury 
to the muscles and other son pnrts. After turning out any coagula contained 
within it, and clearing it as well as possible, the wounded vessel must be 
soui::ht for. 'J'he situation of this may sometimes be ascertained a.t once by the 
gaping of the cut in its coats. In many cases, however, it is necessary to relax 
the pressure upon the artery, so as to allow a j et of blood to escape, that may 
indicate the position of the aperture. 'The ligature may then be applied by 
pa!siug an ancurism needle under the vessel, if it be partially divided; or, if 
it be completely cut across, by drawing forwards the end and ligaturi ng it1 as 
in an open wounJ. In doing this, care must be taken that the ligature be 
really applied to the ~essel, and that a portion of the sheath infiltrated with 
blood, or thickened by adherent eoagulum, be not mistaken for the artery. 
'l'he incisions down to the wounded artery should be made on the side of the wound 
itself, and through the wound in the soft tissues covering it. Guthrie aclvises1 

that in those cases in which the wound passes indirectly to the principal artery 
from the back or outside of the limb, the surgeon need not follow the track of 
the wound, but may cut down on the vessel where nearest the surface, and 
then, pa~sing a probe through the wound, the spot at which the artery has 
probably been wounded will be pointed out, which must then be ligatured in 
the usual way. No operation should be undertaken unless the hemorrhage be 
actually continuing-. If the bleeding have been arrested, however furious it 
may b:n-e been 1 the surgeon should never go in search of the wounded nssel, 
or uudcrtake any operation, unless it burst forth again. A man was brou~ht to 
the Uni\·ersity College Hospital with a deep stab in the groin directly in the 
course of the external iliac artery; a very large quantity of arterial blood 
had been lost1 but the hemorrhage ceased on his adlllission, by the application 
of pressure, etc. From the great and sudden loss of blood, it was supposed 
that the external iliac had been punctured, but it was not thought advisable 
to perform any operation unless hemorrhage recurred. The bleeding did not 
return, the wound healing without any further trouble. 

2nd. The second great principle in the treatment of wounded arteries is, that 
the ligature should be applied to both ends of the vessel, if it be cut completely 
across, or on both sides of the aperture in it, if it be only partially divided. 
The reason for this rule of practice is founded on physiological grounds as well 
as on practical experience. If the anastomoses of the part Le very free, us in 
the arteries of the palm or fore-arm, bleeding may eoutinue from the distal end 
uninterrupted by the ligature on the proximal side of the wound. If less free, 
it will probably issue in a stream of dark venous.looking- blood in the course of' 
two or three days. After the co llateral circulation has been sufficiently estab
lished, bright scarlet blood will burst forth from the distal aperture. Expe
rience has shown that it is in this way tlrnt secondary hemorrhage from wounded 
arteries commonly occurs, the bleeding coming from the distal and not from the 
proximal cod of the vessel. In some cases the distal end is so retracted and 
covered in by surroundi ng parts, that it cannot be found to be ligatured. l'ndcr 
these circumstances the best practice has resulted by plugging the wound from 
the bottoUl with a graduated sponge compress. 
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Althou~h advocating strongly tlrn importance of the distal a~ wrll as the 
proximal ligature in all c<iscs of wounded artery, I am aware that iostanccs are 
on record in which tllC proximal ligature alone, ancl that even at a distance from 
the wound, has proved ~uccessful in arresting the hemorrhage; but I cannot do 
otherwise than regard these cases as accidentally successful, the distal end haxing 
been better plu;?gcd t11:rn usual with co<igulum; and I am strongly of opinion 
that the rule of practice should be that which is laid down by John l3cll, and 
so forcibly and copiously illustrated by i'tlr. Guthrie, viz. :- That both cn<ls of a 
wounded artery be sought for, and tied in the wound itself. 

TRAUMATIC ANEURISl\IS. 

We have hitherto discussed the treatment of an injured artery haYing an 
open wound communicating with it. It often happens, however, that the case 
is not so simple as has been described, but that in nddition to the wound in tl1e 
vessel, we haYe a subcutaneous extravasation of blood with more or le~s pulsn. 
tion, thrill, and bruit, from the projection into it of the blood from the wounded 
ves:;el. These trawmatic anew·isms arc of two kinds, the diffused and t he 
circumscribed. 

1st. The Jijfused traumatic a11eurism consists of an effusion of blood poured 
out by, and communiCa.ting with the wounded artery; limited in extent Ly the 
pressure of surrounding parts, and partially coagulating in the meshes of the 
broken down cellular t issue. Its boundary, which is ill defined, is composed 
partly of this coagulum, and partly of plastic matter, effused by the tissues 
into which it is })OUred out, and has a. constant tendency to extend by the 
pressure of the fluid blood, which continues to be projected into the centre of 
the tumor. 

This form of traumatic aneurism is indicated by a subcutaneous, soft, and 
fluctuating tumor, often of considerable size, composed of cxtrnvasated blood. 
At first the skin covering it is of ifs natural color, but it gradually becomes 
bluish, and is thinned by the pressure to which it is subjected. If the wound 
in the vessel be rather large and free, there will be a distinct pu lsation in ibe 
tumor synchronous with the beat of the heart, accompanied by a thrilli11g, 
purring, or jarring sensation, and often a distinct and loud bruit. In other cases, 
again, if' the injured artery be small, or if the wound in it be oblique, and of 
limited size, there will be no distinct pulsation or brnit; the tumor being either 
indolent and semi-fluctuating, or having an impulse communicated to it by the 
subjaccnt artery. 

'fhese tumors, if left to themselves, never undergo spontaneou1' cure, but they 
either increase in size until the integument covering them sloughs and rnpture:;, 
or the external wound which had been temporarily plugged by coagulum, gives 
way; or else they inflame and suppurate, pointing at fast like an abscess, and 
when bursting, giving rise to a suJden gush of blood, which may at once, or by 
its rapid recurrence, pwvc fatal. In some cases, a subcutaneous breach is made 
in the coagulated and plastic boundary, and the blood becoming infiltrated into 
the cellular tissue of the limb or part, gives rise to syncope, gangrene, and 
den.th. 

The treatment of these cases must be conducted on precisely the same plan 
as that of an injured artery communicating with an external wound, the only 
difference being, that in the case of the diffused traumatic ancurism, the aper
ture in the artery opens into an cxtn1xasation of blood instead of upon the surface. 
We must especially be upon our guard not to be led away by the term c111r11rism 
that has been applied to these cases, and not to treat such a. condition, resulting 
from wound, by the means that we employ with success in the man:1gcment of 
that disease. lo a pathological ancurism the blood is contained within a sac, 
which, as will hereafter be shown1 is essential for the occurrence of those 
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chnngcs that are necessary for the cure of the disease. In the diffused trau
matic aneurism there is no sac, properly speaking, and hence these changes to 
which a. sac is necessary, cannot take pince. I doubt whether there is :t case on 
record in which the Hunterian operation fOr aneurism, applied to the condition 
now under consideration, has not terminated in danger or death to the patient, 
and in disappointment to the surgeon. 

The proper treatment of these cases consists in lay ing open the tumor by a 
stroke of the scalpel, removing the coagula, dissecting out the artery, and liga
turing it above and below the wound in it. 'l'h is operation, easy in description, 
is most difficult and tedious in practice. The bleeding is often profuse, the 
c~l\'ity that is laid open is large, rugged, and partially filled with coagula. It is 
with much difficulty often that the artery is found under cover of these, and in 
the midst of infiltrated and disorganized tissues, and when found it is not 
always easy to get a ligature to hold. In performing this operation, the artery 
must, if possible, be compressed between the tumor and the heart; if it cannot 
be so commanded, the surgeon must be ready to apply his finger to the wound 
in the artery at the moment that the sae is laid open, iu order to arrest the gush 
of blood that takes place from the open orifice. The application of a ligature 
to the distal end of the Yesscl, if completely <lidded, is especially difficult. 
Herc the application of the actual cautery, or pressure, by means of a sponge
tent, or graduated compress, will be found the best means of arresting the 
hemorrhage. 

2nd. The circumscribed traumatic anelm·sm differs entirely from the diffused 
in its pathology and treatment, inasmuch as it possesses a distinct sac. 

There are two Yarietics of this form of aneurism; in the first, a puncture is 
made in an artery, or the Yessel is ruptured subcutaneously, as perhaps in the 
reduction of an old dislocation, an extravasation of blood takes place into the 
tissues in the neig:hborhood of the wound, and if there is an external aperture, 
this cicatrizcs. The blood that is cxtravasated becomes surrounded and limited 
by a dense layer of plastic matter poured out into the areolre of the neighbor
ing tissues, and forming a distinct circumscribed sac, which is soon lined by 
layers of fibrine deposited from the blood that passes throu,gh it. '£his tumor, 
usually of moderate size, and of tolerably firm consistence, pulsates syn
chronously wi~h the beat of the heart, and has a. distinct bruit, both of which 
cease when the artery leading to it is compressed. This form of circum
scribed traumatic aneuri.sm most commonly occurs from punctured wounds 
of small arteries, as the temporal, plantar, palmar, radial, and ulnar. 

The treatment to be adopted depends upon t.he 
size and situation of the artery with which the tumor FJG. 73. 
is connected. If the artery be small, and so situated 
that it can be opened without much after-inconn
nicnce to the patient, as on the temple or in the 
fore-arm, it should be laid open, the coagula turned 
out, and the yessel ligatured above and below the 
wound in it. If the tumor be so situated, as in the 
palm, that it would be difficult and hazardous to the 
integrity of the patient's hand to lay it open, the ' 
Ilunterian operation for ancurism should be per
formed, as was successfully done in the case (Fig. 
73) in which the brachia! was ligatured foran ant:u- ,,. 
rism of this kind in the ball of the thumb, follow
ing serious injury to the band from a powdcr-flatik 
explosion. 

It is but rarely that this form of traumatic <meu
rism is connected with a large artery; when it is, the 
vcs~el may be ligatured above, but clo.3e to the sac, in the same way as in the 
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next Yaricty. If tliis form of traumatic aneurism l1a,vc incrca.scd grcutly in 
bulk, so that the skin becomes thin and discolored, or infbmmat1on ensues, and 
symptoms of impending suppuration take place around it, then it. would be use
less to ligature the artery abon the tumor, as this would c~rtainly give w<iy, 
and secondary hcmorrlrnge ensue. Here the proper course is to lay open the 
t:ac1 turn out the contents, :rnd ligature the artery above and below the part that 
is wounded. 

The next form of circumscribed traumatic aneurism is of rare occurrence, 
and usually arises from a small puncture in a large artery, as the axillary or the 
carotid. This bleeds freely, but the hemorrhage being arrested by pressure, the 
external wound and that in the artery close. 'The cicatrix in the artery gradually 
yields, formi ng, at the end of weeks or months, a tumor which en larges, dilates, 
and puhmtes eccentrically, with di::;tinct bruit,. having all the symptoms that 
characterize an aneurism from disease, and having a sac formed by the outer 
coat and sheath of the vessel. It is at first soft and compressible on being 
squeezed, but becomes harder and finner, and cannot be so lessened after a time. 
It consists of a distinct circumscribed sac, formed by the dilatation of the cica
trix in the external coat and sheath of the artery, no blood being effused into 
the surrounding tissues. The treatment in these cases consists of the ligature 
or compression of the artery leading to the sac, in accordance with the princi
ples that guide us in the treatment of aueurism from disease; though from the 
healthy state of the coats of the vessel, the artery may be ligatured as near as 
possible to the sac. 

The wound in the artery may communicate with a corresponding one in a con
tiguous nin, giving rise to two distinct forms of disease- aneurismal varix 
and varicose aneurisrn. 'These preternatural communications, which were first 
noticed and accurately described by W. Hunter, most commonly happen at the 
bend of the arm, as a. consequence of the puncture of the brachia] artery in 
bleeding, but they have been met with in every part of the body in which an 
artery and vein lie in close juxta-position, having been found to occur as a con· 
sequence of wounds of the subclavian, radial, carotid, temporal, iliac, femoral, 
poplitcal, and tibial arteries . The two forms of disease to which the preter
natural communication between arteries and veins give rise, differ so completely 
in their nature, symptoms, effects, and treatment, that a. separate consideration 
of each is required. 

1st . .A1ie1tri~mol vadx results when a. contiguous artery and vein having been 
perforated, adh~sion takes pince between the two vessels at the scat of injury, 
the communication between them continuing pervious, and a portion of the arte
rial bl.ood being projected directly into t.he veins at each bea.t of the J.lulse. 
Opposite to the aperture of communication between the two vessels, which is 
always rounded and smooth, the vein will be found to be dilated into a fusiform 
pouch, with thickened coats. The veins of the part generally are considerably 
enlarged, somewhat nodhlatcd, tortuous, and thickened. The artery above the 
wou1~<l. is dilated;_ below it is usually somcwh~t contra~tcd. 'l'h c~c pathological 
<·ond1t1ons arc cndently referable to a ccrtam quantity of the arterial blood 
finding its way into the vein, and distending and irritating it by its presence 
and pressure, and less consequently being conveyed by the lower portion of the 
artery. 

The symptoms consist of a. tumor at the scat of injury, which can be emptied 
by pressure upon the artery leading to it, or by compressing its walls. If sub
cutaneous, this.tumor is of a blue or purple color, of an oblong shape, and will 
be seen to receive the dilated and tortuous veins. It will be f?und to pulsate 
distinctly with a tremulous jarring motion, rather than a distinct impulse 
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Aur.:cultation detects in it n loud nnd blowin~, whiffing, rasping or l1issing sound, 
~ually of a peculiarly harsh character. 'This sound has very aptly been com
pare<l by l)orter, to the noise made by a. fly in a paper bag, and by Liston, to 
the sound of distant and complicated machinery. 1.'hc thrill autl sound aro 
more distinct in the upper than in the lower part of the limb, and arc most per
ceptible if' it be allower..I to hang down so as to become congested. lfosidcs these 
local symptoms, there is usually some muscular weakness and diminution in tho 
temperature of the }Jart supplied by the injured artery . 

. \s this condition, when once formed, is stationary, all opcrath·c interference 
should be avoided, an elastic bandage merely being applied. Should a case 
occur in which more than this is required, the artery must be cut down upon 
and ligatured on either side of the wound in it. 

2d. l'i:tricose A11e11rism.-In tl~is case the opening in the artery and vei n 
do not directly communicate (sec Figs. 75 and 77)1 but an aneurisuial sac is 
formed between the two vessels into which the blood is pou,rcd before passing 
into the vein. 

The pathological condition of this form of injury consists of a circumscribed 
false aneurism, communicating on one side with the artery, and on the other 
with the vein which is always in a state of varix, as represented in the annexed 
cuts from drawings of Sir C. Bell's, in the :\luscum of University College, rc-

%~~cnt~~h'lisy~~~o~~e~~:e~~~:1~c:~r~a~:~d b~~~r ~t h~~~l b;i~~sf~~cn:t t)~ig~;a~ti;1 
and a communicating branch below the wound, between the radial and ulnar, in 
consequence of which, as l\Jr. Shaw informs me, the tumor pu lsated as forc ibly 
after the operation as before, the blood finding its way back through the aneu
rism into the veins, caused gangrene of the hand and arm. 

FIG. 74. 

In the symptoms of varicose aneurism,. we haY.c a combin~tion of. the 
characters of ancurismal Yarix, and of the c1rcumscribcd traumatic ancunsm; 
there is a pulsating tumor, 
at first soft and compres- Frn. rn. 
siblc, but after a timc,as-

:~~~\~1~c ,a.inn~o~~~s:c~~i:nc~0~f 
the depo)"ition of fibrine 
withinitjabo,·cthistumor, 
the Yein that has been punc
tured isJilatcd into a. fusi
form pouch, presenting the 
ordinary characters of va
rix. 'l'he sounds heard 
in these tumors are of two distinct kinds : there is the peculiar buzzi ng thrill 
that always exists where there is a preternatural c.ommunication between an 
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artery and vein; besides this, there is a. blowing or bellows sound dependent 
on the aneurismal disease. These signs arc most perceptible when the limb is 

F1a. i 6. 

in a dependent po,sition, and the sounds can often be hcnrd in the veins at a 
considerable distance from the seat of injury. There is also some impairment 
in the nutrition and temperature of the parts supplied by the injured Ycssels. 
As the disease advances, the ancurismal tumor lying between the artery and 
vein continue!:; to increase in size, and to become hardened by the deposition of 
laminated fibrine. If left to itsclf1 it would probably continue to enlarge until 
sloughing of the integuments covering it1 ~ollo.wed by hemorrhage, .took place. 
I n some cases, the aperture of communicat10n between the vern and sac 
becomes closed, and the aneurism is converted into one of the false, circum
scribed variety. 

'rhe treatment of this disease must be conducted on different principles from 
those that have been laid down 
as required in the ordinary cir
cumscribed traumatic aneurism; 
the difference depending upon 
the fact, that in the varicose 
ancurism there is always a double 
aperture in the sac, and that thus 
the proper deposition of lami
nated fibrine necessary for its oc
clusion cannot take place. The 
sac of such an ancurism may be 
compared to one tliat has been 
ruptured, or accidentally opened, 
in which we could consequently 
not expect the occurrence of 

those changes that are necessary for the cure of ancurism by the Hunterian 
operation. ~ 

In a varicose ancurism, consequently, the sac must be free ly incised, and the 
artery tied on either side of the puncture in it. Now th is procedure may, 
unless the surgeon be careful. and properly understand the pathology of this 
disease, be attended by some difficulty. (Fig. 77.) After the first incision has 
been made through the integuments, the dilated vein will be laid open, and an 
aperture will be seen at the bottom of the vessel, from which arterial blood may 
be made to issue. If an attempt be made to find tlrn artery immediately below 
this aperture, the surgeon will be disappointed, for the sac of the circumscribed 
aneurism intervenes between the two vessels. That this aperture leads into 
the sac, and not into the artery, may readily be ascertained by introducing a 

Not~.-Figs. 74 nnd 75 represent n l"Rricose nneurism nt the bend of the arm unopened. 
Figs. 76 nm.I 77, the same tumor laid open, showing the circumscribed false aneurism 
between the two vessels. 
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probe into 1t, which will be seen to be capable of being carried sidew::iys, a~ 
well as upwards and downwards, to a considerable extent, and in diffcrrnt 
directions, altogether out of the course of the artery. In order to expose this 
vessel properly, a probe-pointed bistoury must be introduced into this opening, 
and the sac of the false aneurism slit up to its full extent, tlw coagula turned 
out, and the puncture in the artery sought for ut the bottom of the cavity that 
has been exposed; this may now readily be made Yisible by the escape of a jet 
of arterial blood on relaxing the pressure on the upper part of the artery; a 
ligature must then be passed above and below the wound, and the caYity lightly 
dressed with lint. .._ 

ACCIDENTS AFTER LIGATURE. 

The accidents that may follow the application of the ligature to wounded 
arteries are, sec011dary hemorrlwye, and yan9re11e of the limb. 

By Secondary or R ecurre11t llemorrlwge, is meant bleeding from 
after the application of a ligature. This accident may arise from 
circmmstances, which may be di\·ided into two ;:rreat classes :-lst, 
are dependent upon the vessel or ligature; and 2d, those that are 
with some morbid condition of the constitution or of the blood, in con~equcncc 
of which those changes which are necessary for the occlusion of the artery do 
not take place. 

Among.:;t the first class of causes may be mentioned any imperfection in the 
application of the ligature; as, for instance, its being tied too loo~ely, or with 
the inclusion of a portion of nen·e, vein, or muscle i so also the accidental 
puncture of the artery abo\'e the point to which the ligature is applied 

rrhc rush of blood through a neighboring trunk, or collateral branch imme
diately above the ligature, has been considered as likely to interfere with the 
formation of the internal plug; but too much importance should not be attached 
to this, for Porter has tied the carotid successfully within one-eighth of an 
inch of the brachio·cephalic artery. .Bellingham has ligatured the external 
iliac close to its origin; a.nd Key, the subclavian in the vicinity of a large 
branch, without secondary hemorrhage ensuing. I think, however, that the 
presence of a collateral branch in close proximity to the distal side of tH'e 
ligature - more especially if it be one that scrYes to carry on the anastomosing 
circulation - will be found to haye a decided tendency in preventing the 
formation of an internal coagulum. 

The wound of a collateral branch immediately above the ligature, though it 
do not gi,·e rise to troublesome hemorrhage at the time, will, as I ha>e seen, 
cause furious bleeding as the collateral circulation becomes established. 

A diseased state of the coat.5 of the artery at the point deligated, will occasion 
rapid sloughing and unhealthy ulceration of the vessel; those plastic changes 
which are necessary fur its occ lusion not going on within it. It bas happened 
that fatal secondary hemorrhage has occurred from a large artery, such as the 
femoral, in consequence of a small athcromatous or calcareous patch having 
given way immediately above the ligature a day or two after its.application. 

'fhe constitutional causes of secondary hemorrhage a.ct by preventing the 
formation of a clot within, and the deposit of plastic matter without, the artery; 
or if formed, causing their absorption in a. few days. (Figs. 70 and 71.) 
Amongst the most common of these causes are those unhealthy states of the 
system in which inflammation of a diffused or erysipelatous character sets in, 
which is incompatible with plastic effusion. In these cases either no internal 
coagulum at all is formed, or jf any is deposited it is weak, imperfect, and 
unable to resist the impulse of the blood; or if it have already formed, it 
speedily becomes absorbed or disintegrated, offering no resistance to the impub.-~ 
of the blood, and being washed away. 

'l'be occurrence of erysipelas, phlebitis, or sloughing of the stump or wound, 
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will prevent or arrest the neccsnry adhesive inflammat~on. Besides these 
conditions, there arc certain states of the blood in which from disease, us 
albuminuria, it has lost its plasticity, and cannot yield the products of' adhesive 
inflammation. Secondary hemorrhage is especially ·apt to occur in cases of 
pyemia, proYidcd that disease assume a somew~rnt chronic cbaractc~. The con
ditions of' the blood in pyemia being incompatible with the fornrnl1on of a firm 
and plastic coagulum within the artery, the vessel continues or becomes open, 
and secondary hemorrhage will certai11ly occur. 

The occurrence of secondary hemorrhage is usually somewhat gradual, and 
not without warning. The blood does not burst forth in a gush at once, but 
appears at first in a small quantity oozing out of the wound and staining the 

~~~t~:i;~si aitfe~~afio~~::1 ,:~~~~g~~pflfr:ei~ri1: t~:11 ~'.0~1~~,b~~~k!i~~r ~~~::~i~1~ ~.~:: 
patient by. repeated Jos~es, attended by the phenomena that charactcnzc 
hcmorrh::ig1c fovcr, or else exhausting hun so that he falls a. victim to some 
nsthenic clisense, such as pneumonia1 erysipelas, or phlebitis. In other cases 
ag:ain, after a few warnings, it may burst out in a gushing stream that at once 
destroys life. 

The opportunities tl1at I have had of examining the state of 
SC\'Cral cases of fatal secondary hemorrhage, lead me fully to concur 
Guthrie and Porter, that the blood in tlie great majority of instances comes 
from the distal, and not from the proximal, ~ide of' the wound. 'l'hc greater 
tendency in the distal end of the vessel to bleed, appears to arise partly from 
the less perfect occlusion of tl1is portion of the artery, and partly from its 
greater liability to slough, in consequence of the ligature interrupting its supply 
of blood tbrough the vasa-vasorum. It i::i no objection to this opinion that the 
fatal hemorrlrnge is often of an arterial character; for, though it is true that 
the blood which is carried to the distal end, is, for the first few days after the 
application of a ligature, of a venous hue; yet after the collateral circulation is 
once established, it gradually assumes a more scarlet tint, and at last becomes 
completely urtcrialized. 

s~condary hemorrhage may come on at any time between the application of 
~he ligature and the closure of tho wound. There are, however, three periods 
at wl1ich it is _particularly apt to occur:- lstly, a. few days after the ligature 
has been ap_phcd; 2dly, about tl.ie period of the· separation of the ligature; and 
3dly, at an rndefinitc time after its separation. 

'l'he hemorrhage which occurs a few days after the application of the ligature, 
arises, either from some imperfection in the tying of the ligature; from disease 
in the :irteri:li coats, causing them to give way; or from want of adhesive 
inflammation on the face of a stump: when from the latter cause, there is a 
general oozing or dribb ling of blood from many points of the surface rather 
than a gush from one orifice. In those cases in which the artery has been tied 
aborn the wound only, hemorrhage is very apt to occur at this time. 

When hemorrhage occurs about the time of the scpamtion of the ]iO'ature, it 
may arise from any of the causes already specified that interfere witl~ the due 
!~~m,:~!~;J. of an internal coagulum, or that occasion sloughing of' the coats of 

l .. :istly, in some cases in which the ligature has separated, but the w6und has 
remained open, the hemorrhage may take place either from the cicatrix. in the 
artery being too weak to support the impulse of the blood; or from the coarrulum 
beiug absorbed in the way already t~H.:ntioned. _'l'he continuance of th~ open 
5tate of the wound after the s~paratio~ _of the ligature, is, I think, not impro
bably dependent upon u morbid cond1tion of the coats of the vessel which 
eventually leads to l~emor.rh:ige: The length of time that will sometime~ elapse 
between the separat10n o! the hgatur~ an~ the occurrence of hemorrhage is very 
remarkable thus there ts a preparation rn St. Thomas's Hos1lit:il of a carotid 



173 

artery from which secondary hemorrhage took place in the tenth week after 
ligature; and South mentions a case of liguture of the subclavian, in which the 
thread separated on the twenty-seventh day, the fata l hemorrhage occurring in 
the thirteenth week. 

The Treatment of Secondary IIemorrhage must be considered, as tlrn bleed
ing takes place; lstly, from a stump; - and 2dly, from an artery tied in its 
continuity. 

Jn all cases of ligature of arteries, cure sl10uld of course be taken to preYent, 
if possible, this accident, hy keeping the patient perfectly quiet, gi\'ing no 
stimulants, haying the bowels kept open, and the secretions free, and avoiding 
any undue traction on the ligature itself. 

lstly, The treatment of secondary hemorrhage froni a stump will depend in 
a great measure on the degree of union that has taken place between the flaps. 

When the hemorrhage occurs a few days after amputation, if there be but 
slight oozing, elevating the P?rt, applying cold, and banda_ging it \\·ith a roller, 
so as to compress the flaps, will sometimes arrest the blecdmg. If it continue, 
however, or become more se\"'ere, the flaps which will have been disunited by 
the effusion of blood, must be separated, and the bleeding yessels sought for 
and ti('d. In some ca::es the ligatures will not hold; under these circumstances 
the application of the actual cautcry will arrest the.flow of blood. lf the oozing 
appear to be pretty general from a number of points, the flaps being somewhat 
spongy, I have succeeded in arresting the hemorrhage by clearing their surfaces 
thoroughly of all coagula, and then bringing them tightly together by means 
of a roller. 

lf the hemorrhage occur at a later period, after the eighth or tenth day, when 
tolerable union has taken }Jlace, and appears to proceed from the principal 
artery of the part, an effort may be made to arrest it by the application of the 
hor.se-shoe tourniquet, which occasionally will stop all further loss of blood; or, 
if the union that had taken place between the flaps has been broken through, 
the stump may be fairly opened up, the coagula. turned out, and the- bleeding 
''CSsel sought for and tied. If, however, several weeks have elapsed, or if', 
notwithstanding the hemorrhage, the union between the flaps continues sound 
and firm, then the choice lies between ligaturing the artery in the stump itself, 
by making a fresh incision, or continuing the old one up; or else in ligaturing 
the artery at some distance above the stump. I prefer the former method, as 
in this way the surgeon is led directly to the open and bleeding yessel, and 
the patient escapes the dangers of a second formal operation. But if this 
cannot be done, it will be necessary to tie the main artery of the limb just 
abO\'e the flaps, or wherever it can be most readily reached; thus, in amruta
tion of the leg, the superficial femoral. may be ligatured; after removal of a 
thigh, the same artery, or the external iliac; and in disarticulation of the arm 
at the shoulder-joint, the subclavian artery must be tied, either above or just 
below the clavicle. 

2dly. When the hemorrhage occurs after a ligature has been applied to th~ 
continuil!J of the vessel, whether for injury or disease, pressure must first be 
tried. With this view the wound should be plugged, and a graduated compress 
should be very firmly and carefully applied by men.ns of a ring tourni~uct. over 
the point from which the blood proceeds, which in this way may occas1onally be 
stopped. Not unfrequcntly, however, this wilt prove ineffectual, the bleeding 
recurring from underneath it. When this is the case, what cou1:se should the 
surgeon pursue? U e may re-apply the compress once more with g reat care, 
after clcari_ng away coagula, and dryi~1g the par ts thoroughly; but should it 
again fail 1n arresting the bleeding, 1t is useless to nust to it again, as the 
hemorrhage will certainly recur, and valuable time and much blood will be lost 
in these fruitless attcrnpcs at checking it. The course that t he surgeon sho~ld 
pm·sue in such a case as tbis1 is a most anxious consideration, but one on which 



174 

his mind snould be clearly and decidedly determined, as there ts but little time 
for reflection or consultation, and none for reforring to authorities. 

If the artery be situated on the trunk, as the subchvian, carotid, or one of 
the ilia.cs, there is nothing to be done but to trust to the plugging of the wound, 
and in the great majority of these cases the patient will die exhausted by re
peated hemorrhage. 

When the artery is situated in one of the limbs, more efficient procedures 
may be had recourse to. If it be one of the arteries of the upper extremity, 
the wound should be opened up, and an attempt made to tie both ends of the 
n5scl again in this; shoulU this fail, or not be practicable, the artery must be 
dcligatcd at a. higher }Joint than that at which it had been previously tied; 
should the hemorrhage still continue, or be re-established, amputation is the 
only resource left. 

In the lower extremity1 the treatment of this form of secondary hemorrhage 
renders the case replete with difficulty. llere I believe it to be useless to tie 
the artery at a higher point than that to which the ligature has been already 
applied1 as gangt'ene invariably follows this double ligature of the arteries of 
the lower extremity: at least in the two or three cases that I have seen in 
which this practice has been lrnd recourse to, mortification of the limb has 
ensued; and in all tlrn rep~rted cases with which I am acquainted, a simil:i.r 
result has ocC'urred. Under these circumstances, therefore, I should be dis
posed to recommend the surgeon to cut down on the bleeding part of the vessel, 
treating it as a wounded artery, and applying a ligature above and below the 
part already deligated; an operation that would necessarily be fraught with 
difficulty. Should this be impracticable, or not succcc<l in checking the 
hemorrhage, I think that we should best consult the safety of the })Utient by 
amputating at once on a. level with the ligature. Although this is a severe 
measure, it. is iofinitely preferable to allowing him to run the risk of the 
supervention of gangrene, which will require removal of the limb under less 
favorable conditions. If the hemorrhage occur from a. wounded artery, to which 
ligatures have already been applied above and below the seat of wound1 the 
same treatment must be adopted as in those cases in which the bleeding takes 
place from the application of the ligature to the continuity of the vessel. 

GANGRENE .FOLLOWING LIGATURE. 

After the ligature of the main arte1·y of a limb, the collateral circulation is 
under all ordinary circumstances, sufficient to maintain the vitality of the part 
supplied by the deligated vessel. In some cases1 however, it happens that the 
condition of the circulation in the parts below the ligature is not compatible 
with their life. The occurrence of gangrene in this way is influenced by the 
age of the patient, the seat of the operation, and the various conditions in which 
the limb may afterwards be placed. 

The influence of age is not, however, so marked as might be supposed; for 
although there can be no doubt. that there is a less accommodating power in 
the arterial system to varying quantities of blood at an advanced period of life, 
and that there would be greater difficulty in maintaining the vitality of the 
limb after ligature of the artery in a man of sixty than in one of twenty-five; 
yet I find, t~at of thi_rty cases in which gangrene of the lower extremity fo). 

;~:~~get~~e l~~a~~~c p:1t\l~~~ ~astl~L~t~·~~t~nea~·ei;~~~ a~r n~ea~11~r~~ ~~~~~·~~~ t~!:~!:~ 
age at which these operations, according to Norris's '!'ables, are generally per
formed. Of these case.s of gangrene, 2 o~curred under twenty years of age, 11 
between twenty and tlmty, 8 between tlmty and forty, and 9 above forty. 

'l'he scat of the operation influences greatly the liability to gangrene, which is 
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ruucb more frequent after the ligature of the arteries in the lower, tlian in the 
upper extremity. 

Besides these predisposing causes, gangrene after ligature may be directly 
occasioned by n deficient supply of arterial blood. 

In some cases this may arise from the collateral vessels being unable, in 
consequence of the rigidity of their coats, to accommodate thcmsekcs to the 
increased quantity of blood they arc required to transmit; or they may be com
pressed in such a way by cxtrav~sation as to be materially lessened in their 
capacity. In other instances agam, the existence of cardiac disease may inter
fere with the proper supply of blood to the part. 

Great loss of blood, either in consequence of secondary hemorrhage, or in 
any other way, before or after the application of the ligature, is often followed 
by gangrene, and is almost certain to be attended by this result if a second 
ligature has been applied to a higher point in the lower extremity. 'l'hat a 
diminution in the quantity of blood circulating in the system may, under the 
most favorable circumstances, become a cause of gangrene after the ligature 
of the artery, is illustrated by the statement of Hodgson, that soon after the 
introduction of the lluntcrian operation into Paris, it was the custom to employ 
repeated venesection in the cases operated on, the consequence of which was 
that mortification was of frequent occurrence. 

A more common cause of gangrene is the difficulty experienced by the venous 
blood in its return from the limb. This difficulty always exists even when no 
mechanical obstacle iwpedes its return, being dependent on the want of a 
proper vis d teryo influence to drive it on. r.l'hc propulsive power of the heart, 
which is the main agent in the venous circulation, is greatly diminished by 
being transmitted through the narrow aud tortuous channels of the anasto
mosing vessels. This difficulty to the onward passage of the '\"enous blood may, 
if there exist any cause of obstruction in the larger venous trunks, be readily 
increased to such an extent as to choke the collateral circulation, and so cause 
the limb to mortify. This mechanical obstacle may be dependent upon the oc
clusion of the vein by inflammation excited within it opposite the ligature, by 
its transfixion with the aneurism needle, or by its accidental wound with the 
knife in exposing the artery. When such an injury, followed by inflammation, 
is inflicted on a vein, which, like the femoral, returns the great mass of blood 
from a limb, gangrene is the inevitable result. · 

r.l'he supervention of erysipelas in the limb after the application of the liga
ture, though fortunately not of very frequent occurrence, is a source of con
siderable danger, being very apt to give rise to gangrene by the tension of the 
parts obstructing the anastomosing circulation I have in this way, on two 
occasions, seen gangrene of the fingers follow the ligature of the vessels of the 
forearm. 

'fhe abstraction of heat from the limb, either directly by the application of 
cold, or indirectly, by the neglect of sufficient precaution to keep up the tem
perature of the part, often occasions gangrene: thus Sir A. Cooper has seen 
mortification follow the application of cold lead lotion, to a limb in whioh the 
femoral artery has been tied; and IIodgson has witnessed the same result when 
the operation was performed at an inclement i:;eason of the year. 

The incautious application of heat may, by over-stimulating the returning 
circulation of the limb, especially about that period when the rising tempera
ture is an indication of increased action in the capillary vessels, occasion mor
tification. In this way the application of hot bricks and bottles to the foet 
have given rise to sloughing; and Liston was compelled to amputate th.e thigh 
after ligature of the femoral artery, for gangrene, induced by fomentrng the 
limb with hot water. 

'fhc application of a bandage, even though very cautiously made, is apt to 
induce sloughing and gangrene. I hnve seen this happen when a roller was 
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applied to the leg after ligature of the femoral, with a Yiew ol' remoYing the 
eccl em a. 

The period of superycntion of gangrene of the limb extends OYe~ the first 
three or four weeks after the ligattlre of the vessel. It seldom sets m before 
the third day, but most frequently happens before the tenth. 

'l'he gangrene from ligature of an artery is almost inYariably of the moist 
kind, on account of the implication of the veins. The limb first becomes 
redematousi vesications then form, and it assumes a purplish or grecni~h blnck 
tint, rapidly extending up to tlw scat of operation. In some ca.':'CS, though they 
arc rare, simple mummification of the limb comes on, the skin a~:-umin~ a 
dull yellowish-white hue, mottled by the streaks that correspond to the nins, 
and becoming dry, horny, and slHivelled, about the extensor tendons of the 
mstcp. 

Treatment of Gangrene following L(qature. - l\lucb may be done with tl1e 
view of prnrenting this. Thus: the limb should be elevated, wrapped up 
loosely in flann el or cotton wadding, and laid on its outer side after the opera
tion. If the weather be cold, hot water bottles may bC put into the bcd 1 but 
not in contact with the limb. Should there be any appearance of stagnation of 
,·enous blood, the plan recommended by i'lr. Guthrie of employing conti nuous 
and methodical frictions in a direction upwards for twenty-four hour:;, so as to 
keep the superficia l veins emptied, may be }Jractir-ed. 

When mortification has fairly set in, amputation of the limb should be had 
recourse to at once as the only chance of sa,1 inp; life, in all those cases .in which 
the patient's constitutional }Jowers are sufficiently strong to enable him to bear 
the shock of the operation. The limb should be removed at the scat of the 
original wound, or opposite the point at which the artery has been tied. Jn 
those cases, 110wever, in which the gangrene follows injury of the femoral 
artery just below Poupart's ligament, Guthrie advises the amputation to be 
done below the knee, where it u:mally stops for a time. If the gangrene spread, 
with redema or serous infiltration of the limb, the amputation should be done 
high up ;-at the shoulder-joi nt, or in the upper-third of the thigh. In these 
cases a large number of vessels 11sually require ligature, having been enlarged 
by the collateral circulation. 

CHAPTER XII. 

WOUNDS OF SPECIAL ARTERIES. 

CAROTrn.-Wounds of the carotid artery, and of its primary and secondary 
divisions, are of more frequent occurrence in civil pmctice than similar injuries 
of any other set of n.rteries in the body, in consequence of the neck heing- ~o 
frequently the scat of suicidal attempts. The hemorrhage from wounds of the 
main trunk is so copious as often to be immediately fatal. In the cnnt of a 
su rgeon being at hand, both ends of the h_lccdin~ Yessel must be at once liga
tured. In consequence of the speedy fatality of wounds of the carotid artery 
and of its primary branches, traumatic aneurisms arc rarely met with in this 
si~uation; they d.o, howcnr, oc~asi~nall.y occur, and. the records of surgery con
tam at least five mstanccs of this krnd, mall of wluch the common carotid was 
tied, and the patient ultimately rtcovcrcd. 

A1umrisrnal Vm·ix of the internal jugular vein dependent on punctures of 
it, or of the carotid artery, usually the result of sword-thrusts in the ncek, are 
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apparently of more frequent occurrence than traumatic aneurism in tl1is region; 
probably owing to the close proximity of the ''ein rendering it ditlicult for the 
artery to be wounded on the outer or anterior sides, without fir:::.t perforating 
that vessel. The symptoms presented by these cases, though offering the gene· 
ral characteristics of' aneurismal varix, yet have several points that arc worthy 
of special remark. The wound of the vessels was in every instance followed 
by the effusion of a large quantity of blood into the loose cellular tissues of the 

r1~;~~l~~~d~~~~ras:a;~~:t1i1o~~qu~~~11 ¥11~~-e~x~:~ey~~:~i~~ ~:~~~g:~,h~J<~~ ' ~;~~1~~1~~a~~1~: 
racters of aneurismal varix began to manifest themseh-es. 1'hc period at which 
these symptoms first maJe their appearance, varied somewhat in the different 
cases, but they always occurred within four or five days of the receipt of the 
injury. In none of the cases did the disease appear to shorten life, or to have 
occasioned any dangerous or inconvenient effects, with the except.ion of some 
difficulty in lying on the affected side, and occasional giddiness or noi~e in the 
head on stooping. 

r aricose anem·ism. docs not appear to have been met with in this situation. 
No operation is admissible in these affections. 

Traumatic anem·isms of the tcmpoml artery, an<l of its branches, occasionally 
occur as the result of partial division of these vessels in cupping on the temple; 
two cases of this kind I have met with, in both of which the disease was readily 
cured by laying the tumor open, turning out its contents, and tying the artery 
on either side of it. 

Sr:BCLAVIAN. -A wound of the subclaviau artery may almost innuiably be 
looked upon as fatal, though in conse<1ucnce of the manner in which it is pro 
tected by the clavicle these injuries can scarcely occur except from gun-shot 
'Violence. From the rapidly fatal nature of wounds of the subclavian artery, 
traumatic ancurisms in this situation arc not met with; but when the artery 
1ms;;es into the axill:t below the margin of the first. rib, they are not of unfre
quent occurrence. ~\.neurismal varix of the subclavian vein resulting from 
wound of the artet·y in this situation, has, however, been seen, notwithstanding 
the separation that exists between the two ,·essels until they reach the acromial 
angle of the subclavian space. These injuries 11ave likewise usually been the 
result of sword-thrusts1 and do not admit of any surgical interference. 
· .AXJLLARY.-ln open wounds of the axillary artery, and of its branches, the 
rule of p;;:tctice consists, in cutting down upon the bleeding vessel wherever it 
may be situ.1ted, and ligaturing it on either side of the wound. lt must be 
borne in mind, that the arterial branches given off between the lower edge of 
the first rib, and the fold of the axilla being very numerous, a punctured wound 
of the axilla or side of the chest may injure one of these Yessels, though from 
its course, and the free fl9w of arterial blood that has followed Lhe stab, it may 
be supposed that the axillary artery itself has been punctured. 'l'he particular 
vessel injured can only be ascertained by following up the wound and ligaturing 

thii~r:~~~c t!~~ste,;,u~~~i!~:~.~;~,h~h~l~~:~e of the parts may be such, that it may be 
impossible to trace the artery at the depth at which it is situated, or eYen to 
expose it in a mere superficial situation, as in the st.ump after amputation at the 
shoulder-joint. Under these circurnstanrcs1 the rule of surgery, of ligaturing 
an artery at the scat of injury, may be departed from, and the main trunk s.hould 
be tied either above or below the clavic le ; and,he' success of this operation has 
been sufficient to justify our having recourse to it rather than exhau!it the 
patient by any prolonged attempts at the ligature of the vessel in the open 
wound, though 1 think that this ought fir8t to be attempted. or 15 cases in 
which the artery has been ligatured either above or below the clavicle, for 
hemorrhage from wounds in the axilla or from stumps, I find that 9 were cured 
and 6 died. Although the success is about equal in whichever situation the 

12 
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vessel be tied, I should certainly give the preference to the supra-ch:tvicular 
operation, owing to the greater facility of its performance, and the comparative 
absence of collateral branches at the seat of ligature. In some cases, however, 
especially after amputations at tbe shoulder, the clavicle is pushed up at its 
aero uial end, and then the artery might be best reached below the clavicle, 
under or through the pectoral muscles. 

Traumatic Ancurisms in the Axilla are not of unfrequcnt occurrence, arising 
directly from gun-shot wounds, or from the thrust of a knife, sabre, or other 
pointed weapon. In some cases the injury ari ses from a subcutaneous rupture 
of the •essel, the patient stretching out and straining his arm in an attempt to 
save himself from falling, and feeling a sudden snap in the axilla, which is 
followed by the formation of a rapid ly diffus('d ancurism. 

There are several cases on record in which axillary ancurism has resulted 
from violent attempts made by the surgeon in the reduction of old standing dis
locations of the head of the humerus. Thus Pellctan mentions a. case of this 
kind, in which the tumor being supposed to be emph)1Sematous, was opened, and 
the patient perished of hemorrhage. Warren relates a case of diffused axillary 
aneurism resulting from rupture of the artery, in consequence of the surgeon 
attempting to reduce a dislocation of the humerus by using his foot as a fnlcrum 
in the axilla1 but without taking off bis boot. Gibson has related three cases 
of axillary aneurism following rupture of the artery, in the attempt to reduce 
old standing dislocations with the pulleys. IJ.'hese eases are of much iuterest to 
the surgeon, as showing the necessity for great caution in the use of powerful 
extending force in the reduction of old dislocations, adhesions ha.\'ing probably 
formed between the artery and head of the bone. 

Some of these traumatic axillary aneurisms have a tendency to diffuse them
scl\'cS with great rapidity, filling up the whole of the hollow of the armpit, and 
extending under the pectorals, C\'en up around the shoulder. In other cases 
again, when more circumscribed, the disease may get well spontaneously, as 
happened in cases recorded by Van Swieten, Saba.tier, and U odgsou. In other 
instances again, the disease has remained stationary for years, or has eyen 
undergone spontaneous cure. It cannot however be considered sound practice 
to leave a trauma.tic aneurism of this artery without surgical interference, after 
the ordinary dietetic and hygienic plans of treatment have failed in effecting: a 
cure, for it ma.y at any time become rapidly diffused, or inflame and suppurate. 

The treatment of traumatic axillary ancurism must have refcrenc-. not only 
to whether it is diffused or circumscribed; but if diffused, whether it be of 
recent origin, or have originated from puncture or subcutaneous rupture of the 
vessel. 

When a d1jfu.~ed traumatic ancurism of recent origin, rapid formation, and 
dependent upon puncture of the artery, is met with in the axilla, the treatment 
must be conducted in the same way as that of a wounded artery, without ex
travasation, in this situation. '.l'he tumor should be laid open, the artery sought 
for, and, if possible, ligatured where wounded. If this be impracticable, it 
may be dcli,gatcd above the claxiclc. There is, howeYcr, the danger after this 
opel"ation, either of secondary hemorrhage comi ng on from the seat of wound, 
by blood couveyed through the collatera l vessels, which open into the sub
seapular and cire;umflex arteries; or else, of the limb falling into a state of 
gangrene In either case amp~tation at the shoulder and through the aueuris
mal extravasation is the only practice that can be had recourse to. 

In those cases of diffused traumatic aneurism of the axilla that arise from 
&ubcuta.ncous ru pture of the artery, the condition of parts is essentially the 
same as in a case of punctured wound of the vcs!'~l 1 with the exception of the 
existence of no external aperture in the integuments. In these cases there is 
:1. tumor of considerable size, hard or fluctuating, ~ocording to the state of 
1;oagulat10n of its contents, with thrill, pulsation, :t. gushing, hot sensation, 
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much cedema of the arm, tendency to intl.ammation 1 suppuration, and gangrene 
of the sac. 

In such a case the choice would lie between treating the injury as that of a 
wouuded artery, by direct incision, or ligaturing the vessel above the clavicle. 
The first plan, by direct. incision, has never to my knowledge been pract.i~e<l 1 
and would present. so many difficulties as scarcely to be a ju:;tifiable procedure. 
'l'he ligature of the vessel aboye the clavicle has been done three times, and 
of these only one recovered, two of the patients dying of gangrene and second
ary hemorrhage. In the successful case, secondary hemorrhage lrnd occurred, 
and gangrene of the arm, which threatened, was preYente<l1 and the patient 
sa,·ed, by having amputation at the shoulder-j oint performed. 

Girc1nnscribe(l haumatic aneurisms of' the axillary artery are not uncom
monly of slow formation, existing for several months or years before they 
require operation, although resulting from punctured wound of the armpit. 
In chronic cases such as these, the ancurism is necessarily provided with a. firm 
and distinct sac, and approaches closely in its characters to the pathological 
form of the disease. '!'he treatment here cannot be conducted on the principles 
that guide u~ in the management of a wound, or of a. diffused aneurism of 
recent occurrence of this artery; for not only is the circumscribed aneurism 
provided with a sac, but the vessel, at the point injured, would very probably be 
found to have undergone changes that would render it little able to admit or 
to bear the application of the ligature. It would be softened, thickened, and 
lacerable, with perhaps a wide funnel-shaped aperture leading into the sac, 
which would be closely incorporated with the neighboring parts. But indeed 
the tr.eatrnent of this form of circumscribed traumatic ancurism by the ligature 
of the artery on the proximal side of the sac, has been found to be attended 
with remarkable success. In eight recorded cases in which this operation has 
been performed, not one fatal result has been noted. In all, the aneurism arose 
from stabs or gun.shot wounds, and had existed for various periods, between 
two weeks and four years. In four of the cases the artery was lig-aturcd abO\'C, 
and in four below, the clavicle; and in one case of each category tllfre was 
suppuration of the sac. 

'l'he particular point at which th.e artery should be ligatured must depend 
upon the condition of the tumor. If this be of large ~ize, or arise from the 
upper part of the axillary artery abO\'e or immediately below the pectoralis 
minor muscle1 there is no choice but to deligatc the YCssel above the clavicle. 
Should, however, the principal increase in the tumor take place in a direction 
downwards and forwards under the great pectoral muscle, the portion of the 
artery immediately below the cb.vicle appearing to be free from disease, the 
question would arise as to whether this part might not be selected for the appli
cation of the ligature; and as the results of both operations ha\'C hithcr~o been 
equally foxorable, this must rather be determined by the peculiarities m each 
case, than on more general grounds. Most surgeons, I think, woul<l however 
prefer ligaturing; the artery abo,·c the clavicle, as being a simpler proceeding, 
than tying it below that bone; which, moreoyer, has the disad\'antage of 
bringing the scalpel into very close proximity with the sac, which, were it to 
stretch upwards under the pecto~·alis mino1· to a greater ~xtent than could be 
discernible cxtcrnally1 might possil.ily be opened by the kmfc, as has even hap
pened in operating above the cl:wiclc. It has been recommended to apply t.hc 
ligature between the sac and the origins of the sub-scapular, an<l postenor 
circumflex arteries, above the former and below the latter; but this is an 
anatomical impossibility if the ancurism be situated above the lower bonier of 
theaxilla. 

Compression of the artery on the dista l side of the tumor has sucecedcil in 
curing the disease in a case that was unt.ler Dr. Goldsmith, of Vermont. 
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Trrn BRACIJIAL ARTERY AKD JTS BRANCTIES.-Thc hemorrhage from wounds 
of the brachial artery may sometimes be arrested by the employment.of metho
dical compression, but usually it require~ ligature in the ordinary way on each 
side of the apl'rture. This vessel may occasionally be the seat of traumatic 
aneurism, in consequence of a puncture received in vcnescc.tion. This accident, 
which was formerly of frequent occurrence, when vencscct1on was practised by 
professed phlebotomists1 now very rarely lrnppcns. Should a surgeon be so 
unfortunate as to puncture tllC brachia! artery in this way, he rnay prevent 
injurious after-consequences by keeping up a proper degTCe of pressure, by 
means of a graduated compress applied immediately on the occurrence of the 
accident. With this view, tfie fingers, hand, and fore-arm, having been very 
carefully padded and bandaged, a well-made graduated compress should be 
firmly applied over the scat of puncture, and retained there for at least ten 
days or u. fortnight. Should the aperture in the artery not be closed in this 
wJ.y, either a circumscribed false aneurism, a varicose aneurism, or an aneu-

ris~:~11tl~·;r~·,;1~~i!~:::~~~c~.~:~}::t~t~~ ~~~1!!tt?~~~~~0:t j~~1~e~~~~~n o}0t~l~ea;!i:1following 
a wo und of the brachial artery, we have the usual soft or semi-solid pulsating 
tumor, whicl1 can readily be emptied on pressure, and pos:;esses more or less 
bruit. This disease may be treated in one of three ways: by compression upon 
or ubo\•e the tumor; by ligaturing the artery leadi ng to it; or by cutting 
through the sac, and dcligating the vessel on either side of the aperture in it. 

The compress ion of the tumor has often been successfully practised. It 
may be done by means of a graduated compress, or the ::ipplication of a ring 
tourniquet-the tumor becoming consolidated, and gradually undergoing 
absorption. Should this plan not succeed, we must be guided in our ulterior 
measures by the particular conditions of the case. If the tumor be of recent 
origin, !'oft and compressible; or, thouµ:h of longer duration, large, with a thin 
saci it should be treated by direct incision, and the artery be deligate<l on either 
side of the wound in it. Should, however, the tumor be small, or but of 
moderate size, and the sac be tolerably thick and firm, so as to admit of the 
deposit of laminated fibrine, we may treat it by deligation of the brachia! 
artery, either in the middle of the arm, or, as Anel did with success, imme
diately above the tumor. In the event, however, of the disease not being 
cured in th is way, incision of the sac must be had recourse to, as I have known 
to be necessary in a case in which the brachia] artery was tied above the 

~~;~~~,.~~~h~~I~ t:~~o;~;t~fii~~i~~~ ~o t~~1l1ar~~: the pulsations returning in a few 

Vin·fr~se Aneurism, at the bend of the arm, prcsent-s the ordinary character 
of the disease. Occasionally, though rarely, it would appear that the aperture 
of communication between the aneurismal sac and the vei n becomes closed, 
and thus the varicose is converted into the ordinary circumscribed traumatic 
aneurism 

'l'hc treatment of this affection must be conducted on different principles from 
that of the ordinary circumscribed variety, for whatever be the density of the 
sac, it is never, as has alre:ldy been explai ned (p. 169), a. perfect one, having 
always an opening into the vein which would prevent its proper closure by the 
deposit of laminated fibrin. ln 4 cases related by Sabatier, which were treated 
by Anel's operation, amputation became necei::sary in 2, and in the other cases, 
the operation by incision of the sac was required before a cure could be effected. 
The sac must therefore be laid open, and the vessel tied on either side of it in 

~~~: ~\~~~·ti~~a~l!~ar: ~~~~1 J:,~.~~1111J~~l~~ ~.:~rf!~s:1::!~11~~!1 ~fe t~~~~v~:~~~s'e~f~~~ awJ:! 
daysi iuto the circumscribed form, the aperture into the vein becominrr occluded, 
the ligature of the artery above the sac may be successfully employ:d, or com
pression succeed in curing the disease. 
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Ia ancurismal varix of the arm, a roller and compress are all that can be 
required. 

AltTERIES OF THE FORE-ARM AND PAL!\!. -These vessels are very commonly 
wounded by pieces of glass, earthenware, or knife-cuts. In eYery case the 
bleeding-point must be cut down upon, and both ends of the vessel tied. This 
rule is peculiarly imperative in this situation, on account of the freedom of t.he 
anastemosis through the palmar arches. In many of these case8 the bleeding is 
at first yery free, but, being arrested by pre~surc, docs not break out a~ain until 
eight or ten days b~l.Ye elapsed, when, the arm being much infiltrated with 
blood, iuflamed, and swollen,clouble li~ature of the vessel, at the seat of injury, 
has to be practised under somewhat difficult and unfayorable circumstances. 

Trairnwtic Anew·ism of the Radi•tl 1rnd Clllar ..-frteries usually ni;:::;umcs the 

~i1:·f:;1:1~:i~:~r;~~;~t~o:i.ng {~ it~1 ~r~~~~11;e a~~~P~~c3~~~1t~tn~~;~ stii~::.~t~X !:;;~1?~'ci~~J~ 
at. the lower part. of the fore-arm, or if it be in any way diffused, the better plan 
is to cut. down upon and through the tumor at once, ligaturing the vessel on 
either 8idc. lf, however, the aneurism be deeply seated amongst the mass of 
muscles at the upper pa.rt of the fore-arm, near the elbow joint, the wound 
having healed, and the soft pnrts covering it. being healthy and firm, the advice 
gi,·en by ?ilr. Liston appears to be most judicious :-rather than cutting through 
the muscles, and detaching their connections, he recommends that the aneurirn1 
should be left to attain some consistence, and then that the brachia! artery be 
secured in the mid-arm. 

ll'ounds of the Palma1· Arclies not unfrcquently occur from the breaking of 
or bottles in the hand, or stabs from Rome pointed instrument, and are 

troublesome to manage. If the surgeon see the case shortly after the 
of the wound, he might ende:wor, by enlarging the aperture to a mode-

cxtent, and with due attention to the tendons and nerves of the part, to 
secure, the bleeding vessel. Should he fail in doing this, which he certainly 
would if it be the deep arch that is injured, a graduated compress must be well 
and firmly applied from the bottom of the wound; and that artery above the 
wrist which appears mo~t to correspond with the arch wounded, or better still, 
the brachia! itself should be compressed with a ring tourniquet, or the elbow 
may be forcibly flexed, nnd cold nssiduously applied. If the case be not seen 
until several days have elapsed, when secondary hemorrhage has occurred, and 
the p<llm has become infiltrated nnd swollen, pressure can no longer be borne 
upon the seat of injury, and it is useless to endeavor to search for the injured 
vessel in the midst of sloughy and infiltrated tissues, through a narrow wound 
which cannot be enlarged without danger of disorganizing the hallll. Under 
these circumstances1 it is necessary to deviate from the ordinary rnlc of practice 
in wounded arteries, and both arteries should be tied, immediately aboye the 
wrist; should hemorrhage occur after this, as might happen in the case of an 
enlarged interosseous artery, the surgeon must try compression or ligature of the 
brachia!. 

CfrcarnscriVed Traumatic Anem·ism in the Palrn is by no means of frequent 
occurrence. It may however follow wounds of the palmar arches. In such a. 
case as this, it would be clearly out of the question to lny open the sac, and to 
search for the injured vessel in the midst of the a.poncurotic and tendinous struc
tures of the hand. It would consequently be necessary, either t.<i tic the radial 
and ulnar arteries immediately above the wrist, or to ligature the brachi:il in the 
upper arm. 1'he latter plan should be preferred; as, were the fir,st mode of 
treatment put into practice, the sac might continue to be fed by the intcro~scous 
artery, as happened in a case of lloux's, in which the patient died of hemorrhage 
from the pnl111ar aneurism after the ligature of both arteries of the fo re-arm. 
In the case represented (fig. 73)1 Liston successfully ligatured the brachial in 
the rnid-anu 1 after compre:i:sion upon it ha<l failed to effect a cure. 
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guide, the bleeding Yessel will at last be reached, and must then be tied in the 
usual way. In such cases as these, surgeons have often attempted to arrest the 
hemorrhag:e by the ligature of the superficial femoral or popliteal arteries; and 
though they have occasionally been successful} as happened in a case in which 
l saw the popliteal ligatured for a wound of one of the arteries of the leg, yet I 
fully concur with i.\.Ir. Guthrie in deprecating this practice, as contrary to good 
surgery, and, with him, regard the success that has occasionally followed these 
operations as purely accidental. 

Small circwnscribed n.neurisms are occasionally met with in the foot, in con· 
sequence of the wound of one of the plantar arterie~, as in operations for club-foot. 
If pre::;sure haYe failed in preventing or curing the disease, the only course left 
to the surgeon is to lay the tuwor open, a.nd to ligature the artery on either side 
in the usual way. 

CH APTE R X III. 

INJURIES OF MUSCLES AND TENDONS. 

Sprains, or strains, of muscular parts without rupture of fibre, are of very 
common occurrence, especially a.bout the shoulder, hip, and loins, and are 
accompanied by much pain, stiffness, and inabi lity to move the part. When 
occurring in rheumatic subjects, these injuries not uncommonly give rise to 
severe and persistent symptoms. In some cases painful atrophy, rigidity, or 
local l)aralysis of the injured muscle being induced. 

I n the treatment of these accidents, when recent, it will be found that 
kneading or ruhbin~ the part with a stimulating embrocation} the application 
of dry cupping, or, if the pain be se\·ere, the a.bstraction of a. few ounces uf 
blood by cupping, together with rest, is most efficient. If the injury occur in 
a rheumatic constitution it will be found useful to give colchicum and Dover's 
powder in the following form : R Ex tr. Colchici Acetici, gr. i. Pulv. Ipecac. 
comp., gr. x.. Extr. Coloc. comp. gr. iv., f. pi!. iij. If the pain continue, the 
application of the" thennic hammer " is exceedingly serviceable, and if local 
paralysis or atrophy ensue, the use of the electro-magnetic apparatus will be 
beneficial. 

The subcutaneous rupture of muscles and tendons not unfrequently occurs, 
not so much from any external violence, as by the contraction of the muscle 
rupturing its own substance. In the majority of cases, when rupture takes 
place, it is the tendon tha.t gi,•es way, mo;;;t commonly a.tits point of attachment 
to the muscle, which opposes itself', by its vita l contra.ctility, to that forc ible 
extension which must necessarily precede its rupture. Sedillot found that io 
21 easCs, the rupture occurred at the point of origin of the tendon 13 times; 
and in the remaining 8, the muscle itself was torn. It occasionally happens 
tba.t the muscular sheath is ruptured, so that the belly of the muscle forms a 
kiod of' hernial protrusion through the aperture; or the tendon may be displaced 
by rupture of its sheath. This usually happens with the long head of the 
biceps, or the extensor tendons of the fingers. 

These ruptures most commonly occur in middle-aged people, who ha.ve Jost 
the elasticity of youth, though their physical strength be unimpaired. At the 
moment of the rupture taking pl~ce, the patient usually experiences a sudden 
shock, ris if he had receiYed a. blow, and sometimes hears a snap. He bec0mcs 
unable to use the injured limb, and at the part where the rupture has occurred 
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finds a hollow or pit, produced by the retraction of the end of the torn muscle, 
which is contracted into a hard lump abon this. 

These accidents, though troublesome, are seldom serious. The tcndo-:i.chillis, 
the quadriceps-extensor of the thigh, the triceps of the arm, the bicep~, the 
deltoid, the rcctus abdominis, are the tendons and muscles that most commonly 
give way, with the relative frequency of the order in which they arc placed. 

rrhe mode of union of these injuries has been well described by Paget. 
'Vhen a. tendon is cut or torn across, an ill-defined mass of nucleated blastema 
of a greyish-pink tint is effused into the ~ellular tissue and sheath, bctwcc1_l the 
cut ends. About the 4th or 5th day, this has become more defined, formrng a 
distinct cord-like uniting mass between the ends of the tendon; in the course 
of two or three more days, this mass has become tough a.nd filamentous; the 
tissue grndually perfecting itself, until it closely resembles tendinous structure, 
though for some time it remains dull white and more cicatrical in appcar;ince. 
The stren~th of this bond of union is marvellously great; Pngct found that the 
tendo-achillis of a rabbit, six days after its division, required a weight of 20 lbs. 
to rupture it. In ten days the breaking weight was 56 lbs. Divided muscles 
unite in the same way as tendons, but less quickly, and by a. fibrous bond. 

Trealment.-The principle of treatment in these cases is extremely simple : 
it consists in relaxing the muscles by position, so as to :lJJproximate the <lidded 
ends; and maintaining the limb for a sufficient length of time in this position 
for proper union to take place. If relaxation be not attended to, the uniting 
bond will be elongated and weak. Stiffness and weakness arc often left for a 
length of time-for many months, indeed-after union has taken place. Warm 
sea-water douches, followed by methodi.cal friction, will greatly tend to restore 
the suppleness of the parts. 

·when the tcndo-achillis ls ruptured, the best apparatus consists of n dog· 
collar placed round the thigh above the knee, from which a cord is attached to 
a loop in the back of a slipper; by shortening this cord, the leg is bent on the 
thigh, and the foot extended, so that the muscles of the calf become completely 
relaxed. After this simple apparatus has been used for two or three weeks, the 
patient may be allowed to go about wearing a high-heeled shoe for some weeks 
long-er. 

When partial rupture of one of the extensor muscles of' the thigh takes place, 
the patient's limb must be kept for some little time in the same positiou as for 
fractured patella, and then he may be allowed to walk about with a leather 
splint behind the knee, so as to present flexion of this joint. In muscular or 
tendinous ruptures of the arm, a sling is all the apparatus required, but it is 
especially in these injuries of the deltoid that paralysis and atrophy arc apt to 
result. 

CHAPTER XIV. 

INJURIES TO BONES. 

A BONE may be bruised, bent, or fractured. Bruising of the bone and peri
osteum often occurs, a!ld is usually of no great moment, but if seYerc, or hap
pening in bad constitutions, or in old people, it may give rise to serious conse
quences. 

If the contusion be seYere, the vitality of a layer, or even of the whole sub· 
stance of the bone, may be destroyed, as happens sometimes from the graze or 
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contu.,ion of n bullet. E\·cn a moderate contusiou of a bone that is but thinly 
CO\'Crcd, as the shin, or elbow, may give rise to troublesome symptoms fro:u 
inflammation of the periostcum. ln old people, the contu<;ion of a. bone is fre
quently followed by its atrophy and shortening, as happens in the neck of thP. 
femur; and in struruous coustitutions, serious disease of the bone may be nttri
buterl to this cause. 

In the treatment of bruised bone, leeches and fomentations are the most 
important means that we possc"s i the after-consequences will be con,;i<lcrcd 
when we come to speak of nccro,..is. 

Bemli11y of bo11e may occur in two conditions, with or without fracture: 
independent of fracture, it is mo:)t commonly met with in very young subjects, 
before the completion of ossification, the bone being healthy, but naturally soft 
at this period of life. It occasionally takes place after the adult age, but is 
then the result of some structural change, by which the natural firmness of the 
osseous tis~uc is diminished. '!'he bending most commonly occurs in the long 
bones, especially the clavicle, the radius, and the femur, but sometimes is met 
with in the flat bones, or those of the skull, in which dcprc~sion takes place 
from a blow without fracture! having occurred. In many cases of bending both 
of long and flat bones, there is partial fracture on the convex side. 

The treatment is simple: the surgeon gradually stmightens the bone, by 
applying a 8plint on its concaYe side, towards which the boue is pressed by a 
bandage and a. pad, applied upon its greatest convexity. 

The management of fracture~ constitutes one of the commonest duties of 
the surgeon, and hence the consideration of all that relates to their nature and 
treatment is of the very utmost importance. 

Fractures are almost invariably the result of external violence. This may 
act in two ways: directly or indirectly. 

The wor:;t forms of fracture arc occasioned by direct external Yiolcnce, the 
blow crushing and splintering the bone, as by the pa~~age of a heavy wheel, or 
a gun-shot injury. 'Yhen the bone is broken by direct Yiolcnce, the fracture 
is always at the scat of injury, and is often complicated with considerable mis· 
ch ief to the soft parts, the result of the same force that breaks the bone. Indi 
rect violence may break a bone in two ways. One that is more commonly 
talked of than seen is by "contrc-coup," in which, when a blow is inflicted on 
one part, the shock that is communicated expends its violence on the oppo~ite 
point, where the fracture consequently occurs. This form of injury is chiefly 
met with in the head; and although its occurrence has been denied, I cannot 
doubt it, as I have seen unequivocal instances of this kind of fracture. 

In the next form of indirect violence occas ioning fraeturc, the bone is broken 
by being snapped, as it were, between a resisting medium on one side, :rnd the 

:i~!~11~tu~ 0~!1~1i~0f~~t,0~!~b~:!1~ri1is 'f~;sb; &~;~0~ei.~;1 ~~::~J~~~~~da ~~~~;~~t~ :;~~ 
weight of the body above and the ground below. 'l'he Ion~ bones are those 
t11at are most frequently fractured in this way, and the fracture occurs at the 
greatest convexity, or at their weakest, point. When a person jumps from a. 
carriage that is in motion, although the height of the fall be not great, yet its 
force is considerable, the body coming to the ground with the same velocity as 
that with which it was being carried onwards in the vehicle. Ilcnce, fracture~ 
received in this way are usually severe, and often compound or comminutcd. 

Mu~cular action is not an unf'req uent cause of fracture of those bones into 
which powerful muscles are inserted. This is especially the case with the 
patella. and some of the bony prominences, such as the ucromion 1 which arc 
broken in the same way that a. tendon is ruptured,- by the violent contraction 
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of tl-ic muscles aUachcd to them tearing them asunder. It is not often that 
the long bones are so fractured, but it has happened that the humerus lrns b?cn 
broken by a person striking at, but not hitting another; or that the clavicle 
has been fractured by a rider giving his horse a back-handed blow. In thc:;e 
cases, however, muscular action may not have been the sole caus<', the wcip:ht 
of the limb also tending to fracture the bone. Those bones that do not offer 
attachment to any powerful muscles, as the cranial, for instance, cannot be frac
tured in this way. 

The predisposing causes of fracture arc numerous and varied. 
Some bones are especially liable to be broken in consequence of their serving 

as points of support. Thus, when a person falls upon the hand, the shock is 
transmitted from the wrist-joint through the radius, humerus, and clavicle, to 
the trunk; the radius and clavicle being the weaker bones, are especially liable 
to be fractured under these circumstances. So again, the situation of a bone 
irrespective of use, or any other circumstance, may predispose it to fracture; 
the prominent position of the nasal bones, and the exposed situation of the 
acromion, render these parts peculiarly liable to this injury. The shape of 
some bones disposes them to fracture; thus, a long bone is necessarily more 
readily broken than a short and thick one; hence, fracture of the tibia and 
femur from Rills pn the feet are more common than of the os calcis. Certain 
parts of bone are 'more commonly fractured than others. 'fhose points espe
cially into which powerful muscles are inserted, or that are in exposed situa.
tions, and hence liable to injury, or to recei,·e the weight of the falling body, 
are often broken. Hence, the acromion, the olccranon, and the neck of the 
femur, are commonly fractured 

Age exercises considerable influence, not only on the general occurrence of 
fracture, but on the peculiar liability of certain bones. Though fractures may 
occur at all ages, even in intra-uterine life (Chaussier having dissected a fretus 
that had 113 fractures), yet, bone being elastic and cartilaginous in early age, 
is less readily broken than when it has become brittle and earthy, as in advanced 
life. la children, fractures most commonly oceur in the shafts of the long 
bone::;; or, at the point of junction between the shaft and epiphysis, where 
ossification has not as yet taken place. rrhis separation of the epiphysis in 
chil<lren, the detachment as it were of the terminal points of ossification , is not 
unfrcqucntly met with, and occurs chiefly at the lower end of the humerus and 
f~mur, sometimes in the radius and other bones. As age advances, the compact 
tissue of the shaft becomes denser and harder, but the cancellou::: struc ture of 
the extremities more dilated, and looser, hcnco fracture of the neck of the femur 
is especially common in old people. In young persons also, the bone is usually 
simply broken transversely, but fractures taking place at a more advanced period 
of lifo generally assume an oblique direction, and become comminutcd; so also 
they more commonly t.~tend into joints than when occurring in early age. 
Occasionally fracture termed "spo11ta11eous/1 happens without any very direct 
occasioning cause, or under the influence of a degree of violence that would 
usually be insufficient to occasion it. 'rhis may happen in consequence of the 
texture. of the bone being weakened or 1'endered more brittle by disease, such 
as mollitics or fra)?:ilitas o~sium, by the cancerous cachcxy, by syphi lis, by tbe 
presence of cancerous growths within the substance of the bone itself, or by the 
pre~sure ~pon! and absorption of it, by some neighboring tumor. In other 
cases, agam 1 1t occurs without any apparent disease, local or constitutional. 
This usually happens as the result of the brittleness and weakening induced by 
age. I have known a. gentleman little above fifty, apparently in perfect 
health, break his thigh wiLh a loud snap whilst turning in bed. In these cases 
uoion rarely takes pbcc, or not without much difficulLy. 

Sex necessarily influences the liability to fracture, men being more frequently 
exposed to the causes of this injury than women. In women the bones that 



187 

are mo;.;.t frequently fractured arc the cla,·iclc, the tibia, and the neck of the 
femur. In men, the shafts of the long bones, the cranium, and pelvis, are most 
frequently broken. 

From statistical accounts it would appear that the rigl1t limbs arc more 
frcqucnliy broken than the left, being more exposed to the causes of fracture. 
It has Leen supposed that the bones arc more brittle in winter, and lrnncc break 
more readily than at other seasons, but this is altogether a mi::;takc, though 
fractures may be common at this period of the year, from falls being moro 
frequent. 

Fractures present important varieties as to their nature an<l their direction. 
The varieties as to nature dc1Jcnd upoo the cause of the fracture, its seat, and 
the age of the patient. 

Vcirieties as lo 1\.,.ature.-Fractures are divided into two great classes, accord
ing as they are accompanied or not by an open wound. When the bone is 
merely broken across, the fracture is a simple one. When one fragment is 
wedged into another, the compact tissue being dri\'Cn into the eancellous struc
ture, it is said to be impacted. When the bone is broken into several fragments, 
itiscomniinuted. 

When the soft parts covering the broken ends of bones arc torn through, so 
that the fracture communicates by a wound with the surface of the body, it is 
said to be compound. The fracture may be rendered compound in two ways, 
either by the same injury that 'breaks the bone lacerating the soft parts, as 
when a. bullet traver5es a limb, and fractures the bone; or else by the protrusion 
of one of the extremities of the broken fragment through the integuments 
con~ring it; this neccs5arily most frequently happens when the fragments are 
sharp and pointed, a.ncl the coverings thin, and may Le occasioned either by 
muscular contraction driving the fragment throu~h the sk in , or by some incau
tious mo,·ement on the part of the pa.tient, forcing it through . 

..l fracture is said to be ct,Jmplicated when the injury to the bone is conjoiner! 
with other circumstances which are perhaps of more importance than the mere 
fracture itself, the complication constituting perhaps the most serious part of 
the injury, and influencing greatly the general result of the case. 'fhus, a 
fracture may be complicated with injury of an important internal organ, as, 
of the brain, lungs, or bladder; the injury to the organ being inflicted by the 
projection against it of one of' the broken fragments. So also a fracture is not 
unfrcqucntly complicated with the wound of one of the principal arteries of 
the part, as happens especially in the leg, where the tibial arteries, being in 
close contact with it, are often torn by the broken bone. In other cases, again, 
the fracture is associated with injury of a joint, or dislocation of it. Besides 
these varieties of fracture, it occasionally happens that a bone is Only cracked, 
or partially broken. This especially occurs in the bending of bone in children, 
in which cases the fracture may be partial or incomplete, merely cxtcuding 
across the convexity of the cun'e made by the bone. lutropcrioi;,tcal fractures 
haYC been described, but this is an anatomical refinement of little practical 
value. 

Th e direclimt assumed by fractures varies greatly, and depends materially 
ofl the cause of the injury, as well as upon the bone that is fractured. 

The line of fracture may run through a bone in three different directions: 
<'ithcr transversely, obliquely, or longitudinally to its axis. The trmm·erse 
fracture is the simple::st, and is seldom complicated with iujury to the neigh
boring parts. It chiefly occurs in children, and very frequently in the articular 
extremities or processes of bones; it unites rca.dily, anU is attended by but 
little displacement; it is most commonly the rc.'>ult of direct violence, but it 
may arise from muscular action, as in the case of the patella, which is usually 
broken in this way. 

'!'he obtiq1te fracture commonly occurs from indirect violence; the breaking 
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force being applied to the ends, and not across the shaft. It often runs a Ion~ 
way, more than half the distance of the shaft of a bone, and is more danp.-crous 

than the transverse, owing to the obliquity of the fracture causing 
Fro. iS. the ends of the bone to be sharply pointed (Fig. 78, a), and thus 

frequently to puncture the skin, or to perforate an artery. It is 
tedious in its cure, owing to the fragments being less directly in 
apposition; hence, also, there is a greater liability to shortening 
of' the limb; it is principally met with in the shaft of the long 
bones of adults, and elderly people. 

'l'he {011gitudi11al fracture consists of a splittiag of a bone in 
tho direction of its axis (fig. 78, b), and has a great tendency to 
run into a joint, and to separate the articular ends of the Lone. 
It most commonly rcsl't!ts from gun-shot injury, especially from 
l\liniC bnlls, but I have seen cases of its occuncnce from very 
slight violence. rrhc great danger of longitudinal fractmes is 
the implication of the neighboring articulation, but in some cn.ses 
it extends a lit.Lie distance up the shaft of a bone, stop}Jjng short 
of this. 

'l'hc signs of fracture, taken indiYidually and singly, arc all 
more or less equivocal, and may arise from other condirions of 
the part, being common to v-arioµs injuries. It is rather by their 
simultaneous occurrence that we consider them as pathognomonio 
of the existence of a broken bone. 

Amongst the more equivocal signs may be mentioned the occurrence of pain 
in the limb, which may be owing either to the laceration of the soft parts by 
the broken fragments, or to the general injury inflicted upon it. So also the 
existence of increased or diminished swelling is observed in different. cases of 
fracture; the augmented swelling being owing either to the cxtravmmtion of 
blood into the limb, which often takes place to a. very considerable exte11t1 even 
without the wound of any principal vessel; or, to the ap1Jroximation of the 
attachments of the muscles, by the shortening of the part. Diminished swell
ing, or flattening, occurs in some cases, in consequeuce of the weight of the 
limb drawing the part down, and thus lessening natural rotundity. 

1'he more special and peculiar signs of fracture arc three iu number: 1st, A 
cha11ge in the shape of the limb; :l<l, 1Ur1bility in its continuif.!J j and 3d, 'l'he 
existence of grati11g between the brolcen e11ds of bone. 

1st. The change in the shape of the limb, due to the displacement of portions 
of the broken.bone, is perhaps the most important sign of fracture; it manifests 
itself by a want of corresponde~cc between the osseous points on opposite sides 
of the body, by an increase or d11ninution of the natural curves of the limb, by 
angularity, shortening, or swelling. 

In investigating the existence and extent of displacement in a case of frac
ture, the surgeon should always strip his patient, compare the points of bone on 
the opposite sides of the body, and their relati\'e s.ituation to some fixed and 
easily distinguislrnblc neighboring prominence on the trnnk or injured part of 
the limb. From this the measurements may be taken, by grasping the injured 
part and the corresponding portion of the healthy limb in either hand, arid 
running the fingers lightly over the depressions and elevations, ma1·king any 
di,ffcrcnce that exists; or, if greater accuracy be required, measuring by means 
of a tape. In some cases the measurement must not be made between the trunk 
and the limb injured, or even from one extremity of the limb to the other, as 
i:hortening of the whole member might depend on other causes than fracture, 
such as wasting. diseases of joints, or dislocation, but the measurement must be 
taken between different points of the bone actually injured. 

The displar·ement of a broken bone may be the direct result of the violence 
which occasions the fracture, the fragments being driven out of their position, 
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as when. a portion of the skull is beaten in; or it may res.ult from the weight 
of the Innb dragging downwards the lower fragment, as in a case of fractured 

~~;~~~:~~·or 1;;1:0;:.~,:t~1~~s, !~h\~s,0;~1~~"~~-~·;s~~~~~ 1 i;: g;.~~~·~ ~1:~f~3,~~,~~1~Yh~~:: 
beeu uuder my care, the line of fracture bei ng oblique from above downwards, 
and from before backwards, I found the upper end of the lower fragment pro
ject considerably forwards, sliding, as it were, alon_g- an inclined pla:ic in the 
upper one, and in one of these cases that I had an opportunity of dis.sccting 
after amputation, the direction of the fracture 1 rather than muscular action, 
appeared to be the cause of displacement. In tmns,·er:;c fractures there is 
alwa)·s but slight displacement. 

:'-1 u-.cular contraction is, however, without doubt, the most frequent cause 
of displacement; hence, it lrns been found that in pn.rulyzcd limbs that are 
fractured, there is but litUe deformity. The contraction of the muscles of the 
part approrimating their points of at.tachment, owing to the support or resist. 
ance offered by the bone being removed, draws the most movable fragme nt out 
of its normal position. '!'he other cam:es that have just been rncntioucd, tend 
greatly to favor this kind of disphlccmcnt; but in some cases, as in fractured 
patella, the displacement is entirely rnuseular, and in all fractures of t.hc long 
bones it is chieflJ due to muscular contraction 

The direction of the dispiaccment is principally influenced by the direction 

~ti.~t~1r~ 1~·:~-:~~~~'i!~;ir~~ii~~r, ~~<ltl~~tl.~~~~J.an<l muscular action; it may be angu· 

In the an!Jular displacement there is an increase of the natural curvature of 
the limb; the concavity of the angle being on the side of the most pc-werful 
mm:cles; thus, for example, in fracture of the thigh, the angle projects on the 
anterior and outer side of the limb, because the strongest muscles being situated 
behind and to the inner si<le, tend, by their contraction, to appro~imate the 
fragments on that aspect. This displacement princi1mlly occurs in oblique and 
comminuted fractures 

The transverse or lateral displacement occurs when 
across1 the fragments often hitching one against 
as it were, entangled together. In this case there 
deformity. 

directly 
so being, 

very little 

In the longi!lldinal displacement there may be either shortening or clonga· 
tion of the limb. When there is shortening, as most commonly happens in 
oblique fractures, it is dependent on muscular C01Jtraction1 the broken ends of 
bone being drawn together so as to ove1·lap one another, or 11 r iding." In other 
case~, the shortening may be owing to the impaction of one fragment in the 
other. In some c~cs there is preternatural separation of the frngrncnts, the 
weight of the limb tending to drag the lower ouc downwards, or muscular con
traction drawing the upper one away from it. 

'l'hc totalory displacement is owing to the contraction of particular sets of 
muscles twisting the lower fragment on its axis, as well as pro<lucing shortening 
of the limb. 1'hus, the external rotators in fractures of the neck of the thigh 
bone, and the supinators in some fractures of the radius, hm·e a tendency to 
twist or rotate the lower fragment i11 an outward direction. 

2d. '.L'he occurrence of' preternatural m(J/.;i(it:; in the continuity of a bone 
ca1rnot exist without fracture, and separation of the frap:ments from one another; 
hence, its presence may always be looked upon as an unequivocal sign of the 
bone being broken. h occasionally happens, however, that fracture may take 
place, au<l, owing- to the impaction or wedging together of the fragments, 
mobil ity not be perceived; hence, its absence cannot in all cases be con~trued 
into n. proof of the non-existence of fracture. 

3d. ~\.nother sign of much value in practice is the occurrence of 1·rrpi"lu.5,. or 
rather of the vrati11g together of the rough surfaces of the broken boue, wlucb 
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can be fc]t as well as heard on moving tbe limb. This grating catJ only occur 
when the fragments are mo\'able and in contac~, and is espceiall):' perc('ptible 
when the rough ends of the broken bone arc directly rubbed agamst one an. 
other, and not" the smooth periostcal surfaces merely opposed, or ovcrlappin~. 
It is not, 110weYcr, :111 invariable accompaniment of fracture, being ab~ent in 
some cases, in which the fracture is firmly impacted, or when the fragments are 
widely separated. It must not be confounded with crepitation that oc-eurs in 
the limbs from other causes, as from emphysema, or the effusion of serous fimd 
into the sheaths of the tendons, which gives rise to a peculiar crackling sensa. 
tion, very different from the rough grating of a fracture. 

It will thus be seen that each of these symptoms, taken individually, is more 
or less equiYocal, and that it usually requires a combination of at least two -of 
them to determine whether fracture exists. In ascertaining the ex istence of a 
fracture, the surgeon should make the necessary ~nanipulations with the ut1no.st 
gentleness, but yet effectually, so that no uncertainty may be allowctl to remam 
as to the seat and nature of the injury, more especially when it occurs in the 
vicinity of a joint. The increased mobility may be ascertained by fixing the 
upper fragment, and rotating the lower portion of the limb; the gratiog, by 
drawing down the lower fragment, so as to get the rough surfaces in apposition, 
and then grasping the limb at the scat of fracture with oncirnnd, rot:lting it 
gently with the other. The displacement must be ascertained by measuring the 
limb carefully in the wa.y that has been directed, and by comparing the injured 
with the sound side. 

A fractured bone is ultimately united by being soldered together by the depo
sition of new bone around, within, and lastly between, the broken fragments. 
In exceptional cases, as in fractures occurring- within the capsule of a joint, and 
in those of the patella and the olecranon, union is effected by fibrous or fila
mentous tissue. In some instances that will hereafter be considered, owing to 
peculiar, local, or constitutional circumstances, new bone is not formed, but the 
uniting medium is of a fibrous character. 

The new bone that constitutes the bond of union is termed callus. In many 
cases, a larger quantity of this is temporarily deposited than is permanently left. 
This temporary formation of bone goes by the name of the "proYisional callus." 
It is formed partly external to the fracture, incasing the broken ends, and partly 
in the mcdullary canal, so as to include the fragments between byers of new 
bone, and thus maintain them in contact. That which is permanently left, and 
which intervenes between the broken ends, is called the "definitive callus." 

rl'lie production of callus has been studied with much care by Ualler, Duha
mel, Bordenrn·e and Hunter, by Dupuytrcn, Breschct and Villcrme, and more 
recently by Stanley and Paget. From the obserYations of these pathologists, 
it. would appear, that the union of rt broken Lone takes place through the medium 
of plastic matter, deposited by a process of adhesive inflammation set up in the 
injured bone. itself, its periostcum, and the neighboring soft parts; the lymph 
thus formed gradually undergoing dcn~lopment into osseous tissue. The whole 
process, indeed, is strictly analogous to that which takes place in the ordinary 
healing of a wound by adhesion, and the development of' the cicatrical tissue. 
1.'hc broken fragments arc at first movable, and surrounded by :i con,.iderable 
cxtraxasation of blood. In the course of ten or fourteen clays this has onli1rn rily 
undergone absorption to a considerable extent; the periosteum and the medul
hiry mcrnbrauc in the vicinity of the fracture, the tissues around it and the 
broken bone itself~ become very vascular, and pour out a quantity of lymph 
between and around the fragments, us well as within the ruedullary cannl, so 
that the fractured cn<ls are cusheathcd Ly a reddish gelatinous mass of a fusiform 
f!hape, thickest opposite the seat of" injury. This gradually becomes more and 
more consolidated, and in proportion as it. becomes firmer, the mobility of tho 
fragments lessens, and the ends of the bone becoming smooth by the plastic 
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deposit being adherent to, and interposed between t11Cm, grat ing is less distinct. 
From the third to the fourth week the lymph has assumed a sufficient degree 
of firmness to keep the fragments in apposition, though the bone still yields 
readily at tbe scat of fracture. 1J.'his lymph, which is poured out not only by 
the }lCriosteum and bouc, but by all the soft parts in the neighborhood of the 
fracture, gradually undergoes ossification, the bony matter being first deposited 
in a granular manner, but in sufficient quantity by the sixth or eighth week to 
unit<' the fracture pretty firmly. The callus, which is at first soft and spongy, 
and differs from old bone in its microscopic as well as ordinary physical charac
ters, gradually assimilates to old bone, both in hardness and in structm·e; osseous 
corpuscles and vascular laminated canals forming in it; and it becomes i:;mooth 
on the surface, being in\' ested by a dense ccllulo-fibrous pcriostcum, until, by 
the end of six or eight months, ossification is perfect. 1'he last process in the 
consolidation of the fracture is the formation of new bone between the broken 
ends. 'l'his docs not take phi.cc definitely until a considerable period after the 
cnsheathing callus has been formed. This bone is deposited in the plastic 
matter effused between the fragments, which undergoes ossification in the same 
way as tlic .external callus docs. By the time that this intermediate or defini
tive callus is fuily formed, that portion of the ensheathing or provisional callus 
which is not required for the preservation of the permanent integrity of the 
bone, has been gradually remo\'cd, or has moulded itself closely to the shape 
n.nd cond ition in which it will ultimately remain, the mc<lullary canal having 
n.gain become free 1 and the ends of' the fracture rounded off. In some cases the 
mcdullary cavity is not restored to its former condition for a conf:idcrablc time, 
contiuuing to be partially occluded by a thin septum of callus. 

According to Paget, the plastic matter that is effused around and between 
the bones undergoes ossification in \'arious w:'lys. Those fractures that ossify , 
quickly do so most commonly through nucleated blastema, a fine closcls-granular 
ossific deposit taking place in the blaste111a, am! becoming converted into the 
laminre of the cancellous tissue, the nuclei becoming probably con\'ertell into 
bone corpuscles. In other cases again, the nucleated cells of granulations and 
plastic effusions ossify by being transformed into bone. '!'hen, again, the new 
bone may be formed by the plastic exudation passing, first of all, through the 
stages of fibrous tissue, of cartilage of the purest footal form, or through fibro
cartilage. 

In those fractures that are transverse, and that remain in steady apposition 
during ossification, and more especially if they are but thinly covered by soft 
parts, the union appears to take place directly and immediately between the 
opposed osseous surfaces; there being no appearance of those accessory deposits 
of bone that usually go by the name of "provisional callus." It~ however, the 
fracture occurs in a bone that is thickly invested by soft parts, masses of new 
bone will be thrown out around the fragments, evidently the result of deposition 
from the surrounding inflamed tissues, rather than from the injured periosteum 
or bone. The influence of neighboring soft parts in determining the deposits 
of new bone is well marked in the tibia. In a fracture of this bone we find, 
that at the anterior and inner part, which is thinly CO\'ercd 1 union takes place 
directly between the broken ends; but at the posterior and outer side, where 
there is a thick envelopment of tissue, a large mass of provisional callus will 
often be found filling up C\'en the intcrosseous space. '!'hat neighboring parts 
participate in the inflammation set up around the fracture, and throw out callus, 
is evident by what takes place occasionally when one of the bone::; of the fore
arm or leg is broken. Pcriostitis is then set up in the unbroken bone, opposite 
the scat of fracture, and osseous matter sometimes deposited by it. 'Ye have 
specimens illustrating this point in the University College .JlusCu1u. 

If the fracture be not well reduced, the ends not being in proper appo~ition, 
or if it is comminuted, it will commonly be found that masses of new !Jone are 
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deposited as buttresses or supports; or, cnYelopiug tlw splinters, consolitlate 
them in this way with the rest of the shaft. So, also, if the fractured bones 
are not kept sufficiently quiet during treatment, the neighboring parts become 
initated, and provisional callus is formed. llcnce, as Paget has remarked, we 
commonly find this deposit in fractures of the ribs, which are kept in constant 
motion by the respiratory autions. In impacted fractures there is, from the 
}lCrfect apposition of the surfaces, but little callus formed. 

l''rom all this, I think it clear that in simple fractures the provisional callus 
i.!! depo:-itcd principally by the surrounding soft tissues, and also, to a certain 
extent, by the pcriostcum and me<lullary canal, its quantity being dependent 
on the amount of irritation set up in these textures. The definitive callus, on 
the otlier hand, is directly and immediately formed by the vessels of the frac. 
turcd bone itself~ and the comparative want of vascular supply to this tissue 
may account for the slowness of its formation. 

ln compound fractures, union takes }Jlace by the ends of the bone, which lie 
bathed in the pus of the wound, granulating and throwing out plastic ma~tcr, 
which becomes directly converted into bone. There is in many cases but little 
proYisional callus; but in most instances a large quantity of accessory osseous 
deposit takes place, more }larticularly if the clis1Jlacement be considerable. 
The union of these fractures precisely resembles that of a wound in the soft 
structures - by granulation - the process occupying a much longer time than 
tliat which is necc.ssnry for the union of' simple fractures, consolidation not being 
effected for three or four months. Rokitau~ky is of opinion that superficial 
exfoliation of that layer of bone which is bathed by the pus, takes pbcei and 
that it is after this has separated that the granulations spring up, in which . 
the new bone is deposited. I think it admits of very considerable doubt whether 
tliis process of necrosis goes on in all cases of compound fracture. 

Union of fractures, like all other vital actions, takes place more readily and 
much more quickly in the. early perio.ds of life than at a more advanced age, 
and is always more speed ily accomplished in the upper than in the lower 
ex:.tremities. 

TREATMENT OF 811\lPLE FRACTURES. 

In conducting the treatment of a fracture, the object of the surgeon should 
be not on ly to obtain a sound and strong limb, but one that }Jrcscnts as little 
deformity and trace of former injury as possible. In order to accomplish this, 
the broken ends of the bone must be brought into as perfect apposition as 
possible1 the recurrence of displacement must be }H'CYCnted, and the local and 
constitutional condition of the patient properly attended to. 

When the surgeon is called to a person who has met with a fracture, if it be 
:t severe one of the upper extremity, or of any kind of the lower limbs, he must 
see that the bed, on which the patient may have to remain for some weeks, is 
properly prepared, by being made hard , fiat, and firm, and, if pos~iblc, covered 
with a horse.hair mattress. '!'he .surgeon must then superintend the rcmoYal of 
the patient's clothes, having them ripped up the .scums, so that they may be 
taken off with as little disturbance to the injured part as possible. Ile next 
proceeds to the examination of the broken limb, using every possible gentleness 
consistent with acquiring a proper knowledge of the fracture. After satisfying 
himself upon this point, the limb should be laid upon a soft pillow, until any 
necessary apparatus that may be required has been prepared. 

When all has been got ready, the reduction of the fracture, or the brinn-ing 
the fragments into proper apposition, must be proceeded with. This should, if 
possible, always be done at once, not only lest any displacemeut that exists 
n.1a¥ continue ~Cn~ianently,-th~ muscles,.after a few _days, be.coming shortened, 
ng1d, und uny1eldmg1 not allowmg reduction to be effected without the employ· 
went of much force, - but also with the Yiew of pre,•cnting irritution aud 
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mischief to the limb, by the projection of the sharp and ja)?gcd ends of bouc 
into the soft structures. By early reduction '\\e may sometimes prevent a 1:harp 
frag:ment perfor:lting the skin, thus rendering a simple fracture compound, or 
laccr:lti11g muscles anJ non-cs, inducing perhaps traumatic delirium, and 
certainly undue local inflammatory and spasmodic action. 

The great cause of displacement in fractures has already been stated to ha 
muscular contraction; hence, in effecting reduction of a fracture and in remov
ing the Jisplaccmcnt, our principal obstacle is the action of the muscles of the 
part. This must, and always may be, counteracted, by properly relaxing them 
by position; so soon :is this is clone, the bony fragments will naturally fall into 
place; but no amount of exten!"ion and of counter-extension can get these into 
position, and much less retain them there, unless all muscular influence be removed. 

In ordinary fractures no force is necessary for this, or should ever be employed 
in accomplishing it; but attention to the attachment of the muscles of the 
limb and proper rclaxatioD of them is all that is rcquirn<l. In impacted fractures 
it is occasionally necessary to use force in order to disentangle the fragments, 
but this is the only form of fracture in which its employment is justifiable. 
In effecting the reduction, not only must the length of the limb be restored, 
but itg Datural curves must not be obliterated by making it too straight. 

After the reduction has been accomplished, means must be taken to prevent 
the return of the displacement; for if the parts be left to themselves, muscular 
action, or the i1l\'oluntary mo,Temcnt of the J.Jaticnt, would be certain to bring 
about :i return of the faulty position. In many cases it is exceedingly difficult 
to preserve the fracture undisplaccd for the first few days after its oc2urrence1 

in conl'lequcncc of spasmodic movement of muscles of the limb, or of restlessness 
on the part of the patient. Abont this, however, the surgeon need not be 
anxious, as no union takes place for the first week or ten days; at the expiration 
of that time, the muscles will haxe probably lost their irritability, and the 
patient have got accustomed ~o his position, so that with a little patience, or by 
varying the apparatus and the position of the limb, good apposition may be 
m:'lintained. 

'!'he return of displacement is prevented, and the proper shape and length 
of the limb are maintained, by means of bandages, splints, and special apparatus 
of various kinds. In applying these, care should be taken not to exert any 
undue pressure on the limb. Pads and compresses of all kinds should, if pOS· 
siblc, be avoided; they do no good that cannot be effected by proper po~ition, 
and often occasion serious mischief by inducing sloughing of the integument~, 
over which they are applied. Screw apparatus has been invented with the view 
of forcing fragments into proper position, but nothing can be more unsurgical 
and unscientific than such barbarous contrivances as these. 

In cases in which there is much tendency to a. return of the displacement, it 
has Leen recommended to divi<le the tendons of some of the stronger muscl\'S 
inserted into the lower fragment. '!'his, however, can very rarely be necessary, 
and in those cases in which I have done it, or seen it done, no materiaJ benefit 
has resulted. 

The bandages used for fractures should be the ordinary grey calico roller.!!, 
about three fingers' breadth in width, and of sufficient Ieng-th. In applying 
them, especial care must be taken that the turns press cnnly upon every part, 
and that the bandage be not applied too tightly in the first instance. ~o 
handao-e should ever be applied under the splints. In this situation they are 
not Ol:Jy useless, but highly dangerous, by inducing risk of strangulation. The 
limb should also be examined from time to time, and if the patient complain 
of any pain or numbness, or if the extreme part look blue and feel cold, ~he 
bandage must be immediately remo\•cd; for though it have not been a.pphcd 
tightly, swelling of the limb may come on from various cause.!!,. to such an 
extent ns to produce strangulation, and consequent gangrene of it, as I haYe 

13 
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seen liappen in at least three inst:lllCC!), the Jimb l'Cf}Uirin!!: 31llfiUtation in JJot}1 

~~:;~':f:~~t~~nd>~~:,i~:i:~~~;~;};,~;~'.('.'.~:'.~':1i~~~~~::~l'\i'.,~,'i~~','.'.:l~:~ i~::~:'.1~i':':~ 
dea<lcncd by the gradual congestion and infiltration of the tis1Jue:::. "'hen 
:::uch an unfortunate accident happens, immediate amputation must he ha<l 

~:l~~;:t'.:~a?,~r:!. fri,1!t:~~~~,~t;'.~~,~~:;),£:~~o~~c,1;:~£~~t;~~:~~'.~~'.
1

:~~~:~;~; 
troublesome. 

'l'he splints that are used in cases of of nrious kinds. 'fin 1 

wood, leather, and gutta-percha, are the usually employed. For 
some kinds of fracture, special an<l often nry complicated apparatus is very 
generally used; but the surgeon should neYer confine himself to one material, 
or one exclusive mode of treating these injuries, as in different cases special 
adnnbges may be obtained from <liffercut kinds of splints. 'Yood and tin 
are principally employed in the lower extremity, where great stre11g1h is 
required to counteract the weight of the limb and the a<!tion of its mu:;cles, and 
care must be taken to pad Yery thoroughly splints made of these materials. 
Leather, gutta-percha, n.nd pasteboard arc more commonly useful in fraetu~·cs 
of the upper extremity, though they may not unfrequently be employed with 
advantage in the lower limbs. In applying tl1em, a pattern should fir::;t be 
cut out in brown papcr1 of the proper size anJ shape; the material must then 
be softened by being well soaked in hot water, and moulded on to the lJart 
whibt sOft; so soon as it bas taken the proper shape, it should, if leather or 
gutta-percha is used, be hardened by being plun~e<l into cold vinegar and 
water; the P.a.i;teboard must be allowed to dry of ibelf. Its edges may tl1en 
be pared and rounded, and its interior lined with wash-leather or lint. These 
splints ha\1e the advantage of great durability, cleanliness, and lightness 
The material of which the splint is composed is of less consequence than its 
m9de of application. '!'here arc two points that require special attention in 
this respect :-1st, That the splint is suffieieutly broad to extend to the exterior 
of the limb, and not to press into it; and, 2d, that it embrace securely and fix 
steadily the two joints connected with the fractured bone; )f the thigh, the 
hip and knee; if the leg, the knee anJ ankle: from want of attention to thiFi 
much deformity often results. 

Special app01·otus should be employed as little as possible in the treatment 
of fractures. It is scarcely C\'Cr necessary in simple fracture, and is for more 
cumbersome and costly than tl1c means above in<licatcd, which are all that 
can be required. I have no hesitation in saying, that a surgeon of ordinary 
ingenuity and mechanical skill may be fully prepared to treat successfully 
every fracture to whirh he can be called, by ha,•ing at hand a smooth deal 
plank half an inch in thickness, a ~heet of gutta-percha, undressed sole-leather, 
or pasteboard, to cut into splints as required. 

'l'o these simple means lite starch bandage is an invaluable addition. Although 
various plans for stiffening and fixing the bandages in cases of fracture, by 
smearing them with white of eggs, with gum, plaster of Paris, etc. haYe been 
employed at various times, it is only of late years that the full value of tl1e 
starch bandage has been recognized by surgeons, chiefly throi1gh the practice 
ti.ud writings of.l\l. Seutin of Brussels. 

'l'hc ad,•autages of the starch bandage in the treatment of fractures, as well 
M in many other injuries and diseases, consists in its taking the shape of the 
limb accurately and readily, and maintaining it by its solidity; in being light, 
inexpensive, and easily applied, with materials that are always at hand. From 
its lightness, it possesses the very great and peculiar adn:rntagc in fractures 
uf the lower extremity, of allowing the patient to remain up and to move 
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n\11\Ut upon crutches, during nearly the whole of the treatment, and thus, by 
reuduring confinement to beJ. unnece~sary, prc\·enting the tendency to those 
iujuriuus Co!lsequences that often result from these iujurics; and, by enabling 
thu patient to keep up his health and strength by open air exercise, facilitating 
lhc consoli<lation of the fracture. ln a<ldition to this, the patient will often be 
uUle to carry on his bu~incss <luring treatment. l3y employing the starch 
lo:m<lage iu the way that will be immediately J)Ointed out, I ~carcely enr find 
it nccc:;~ry to keep patients in bed with ~imple fractures of the thigh for more 
than six or senn, or of the leg for more than three or four days, thus saving 
ruuch of the tediousness aud danger of the treatment. 

The following is the mode of applying this appar:1tus that is adopted at the 
l,;ui\'ersity College llospital, and \\hie:h will be found to answer well. 'l'he 
whole limb is enveloped in a layer of cotton wad<liug, which is thickly laid 
along and over the osseous prominences i ornr this shou\J be laid splints of 
thick and coarse pasteboard, properly shaped to fit the limb, extending beyond 
auJ fixing securely the two joints abon! and below the fracture, and well 
soaked in thin starch. The pa~tcboarJ should be son, not milled, and be 
dvuLlc, an<l torn down, not cut, as in this way the cd,;res nre not left sharp. It' 
much strength is not required, as in c:hil<lren 1 or in ::orne fr:1ctures of the upper 
extremity, a few slips of brown paper, well starched, may be substituted for 
the pru:;tchoard. .:\. bandage saturated with thick starch must now be firmly 
applied; and, lastly, this is to be conrcJ by another dry roller, the inner si?cs 
of the turns of which may be starched as it is laid 011. During the application 
of this appamtus, extension must be kept up by an assi~t:rnt, so as to keep the 
fracture in position; and, until the i-tarch has thoroughly (.lricd, which usually 
takes from thirty to fifty hours, a temporary wooden s1)lint may be applied to 

:!11~~~;1rna~:d s;ha~e. t~l'hkee~~)~gt~f ittl~e ~~~1~ce~ fie. 79.' 
may, if necessary, be hastened by the ap
plication of hot sand-bugs to the apparatus, 
_\.Jtcr the bandages have become quite dry, 
the temporary splint.s must be rcmo\·ed, and 
the patient may then be allowed to mo,·c 
about 011 crntches1 taking care, of course, 
to keep the injured limb well slung up, 
aud not to bear upon it., or to jar it against 
tlie ground (fig. 79). lo the eou1·ise of 
about three or four days aflcr its applica
tion, the apparatus will usually be found 
to have looisened somewhat, the limb ap
pearing to shrink within it. Under these 
circumstances it becomes necessary to cut 
it up with a pair of Seutin's pliers, such as 
are represented in the annexed wood-cut 
lfig. 80). 'l'his section mu ..... t be made along 
the more muscular part of the limb1 so that 
the skin covering the bones be not injured, 
aS represented in fig. 81, and aft.c1 paring 
the edges of the splint, it must be reapplied 
Ly means of tapes or a roll('r. It. will al-
way~ be found a<lrnntagcous to adopt. the $ L-= 
practice of )l. Burggraevc1 of G hcnt., and ~ 
to euvelop the \~hole limb in a thick layer · , ... 
of cot.ton waddrng before applying the . . . . 
starch'!J bandage; this, being elastic, accommodates itself to the d1mrnut1on m 
the !:iize of t.hc limb, an i thu.:s keeps up more equable pressure. ludec<l, f 
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late I ha Ye invariably adopted this practice, .and fo.und much_ a(hantage ~r~m it, 
dispension- with !lny dry roller next the skm wluch there is always dlfliculty 

0 in applying, and from which 
F10. 80. there is danger of constriction 

or of abrasion. In trimming 
the edges of the splint, it 
should not be removed from 
the limb, and, after this has 
been done, the apparatus must 
be fixed together again with 
tapes or a roller. lf the frac
ture be compound, a trap may 

Le cut in the apparatus opposite the scat of injury, through which the wound 
may be dressed (fig. 82). 

FIG. 81. 

.Although fully recognising the great advantages to be obtained by treating 
fractures on this plan, and employing the starch bandage in almost every case 

that came under my care, I did not think that it 
was a safe practice to base recourse to it during the 
early stages of fracture, until, indeed, the swelling 
of the limb had begun to subside. I therefore never 
applied it until the sixth, or eighth, or tenth day, 
keeping the limb properly reduced upon a. splint, 
very lightly bandaged, wet with cold evaporating 
lotions until this time, fearing that if the bandage 
was applied at too early a period, the inflammatory 
turgcseencc of the limb might give rise to a slow 
strangulation of it under the bandages. · 

During the last few years, howc,·er, I have fol
lowed Scutin's plan in some hundreds of fractu.rcs 
of all kinds, putting the limb up in the starch appa
ratus irnmediale~IJ on the occurrence of the injury, 
and have found the practice an exti-emely successful 
one, even in fractures of the thigh ; sO much so, 
that at the hospital I now rarely use any other plan 
of treatment; and, indeed, the more experience of 
it, the more satisfied am I with the results obtainable 
by it. I find that the moderate pressure of the ban
dages, aided probably by the great evaporation that 
goes on during the drying of so extensive a.nd thick 
a. mass of wet starch, and which produces a distinct 

sensation of cold in the limb, takes down the extraYasation most etfectu.ally, 



ACCTDE~TS A:-\D CO'.\IPLICATIO:-\S OP FRACTURE. 197 

nml enaLles the patient usually to leave his bed about the third day after the 
injury, when the fracture is in the leg or ankle, and aLout the sixth when it i~ 
the thigh that is broken; so that very commonly we now treat all patient'! with 
simple fractures of the leg, and many of those of the thigh, especially iu 
children, as out-patients.1 

Hy no other means of treatment have I seen such satisfactory results in 
cases of fractured thigh, as by the st:1rched apparatus, patients having fre
quently been cured without any shortening whatc\•cr, and with the prcser\'atiun 
of the natural cun·e of the bone. 

In compound fractures, also, of the legs and even of the thigh, I ha,·e 
obtained most satisfactory results by this means. In compound frricture of 
the leg, I have seen the patient walkiug about on crutches as early as the tenth 
or fourteenth day, the limb being securely put up in starch; and have more 
frequently succeeded in getting union of the wound, and consequently iu cou
YCrting the compound into a simple fracture, by putting up the limb in this 
apparatus, thau in any other. 

1'/ie plaster of Puris brn1dage may sometimes be ackantageously used as a 
substitute for the starch apparatus. It may be applied in the following way: 
A roller of coarse soft mu!:ilin must ha,·c dry plaster of Paris thoroughly rubbed 
into its meshes, some cold water is then to be poured upon either end of it, so 
as to moisten it through. A dry roller h;n·ing been previously npplicd tu the 
limb, the wetted plaster bandage must be smoothly l'Ollcd up it, the surgeon 
taking ca.re that no reverses a1·c made. In order to ;:woid these, it ma.y be 
applied in a spiral or figure of 8 manner over the more unequal parts. 8lips 
of the plaster bandage should also be laid on where additional strength is 
required, and the whole well wetted from time to time during the application. 
It hardens in the course of a fow minutes, and, as it dries, forms a solid, hard, 
and light casing to the limb, affording excellent support to the fracture. The 
pla::tcr bandage possesses the advantage over the i;:tarch apparatus of being 
lighter, and especially of drying and hardening quickly, qualities which render 
it invaluable iu cases iu which it is uccessary to carry patients uny distance soon 
after the setting of the fracture. 

V ARIOU:s .AccIDENTS arc liable to occur during the treatment of a fracture; 
some of these arc of a general, others of a special, character. ...\.mongst the 
more general accidents, tetanus, traumatic delirium, aud erysipelas, may be 
me:::.ioned as the most common. Amongst the more .special, the occurrence of 
spa:.m of the muscles of the limb, abscess, redcma, ga11grenc1 anJ a tcnJcney 
to pulmonary and cerebral conge:.tion, arc tho:.c that have mo.st to be guarded 

ag~i1~15~~der to prevent the occurrence of these conditions1 the general health 
mu!:it be carefully attended to, the bowels being kept open, the room well venti
lated, nouri~hing diet allowed, and Icing continc111cnt to bed ;woi<lcd by the use 
of the starch baudage. 

The treatment of the more general accidents presents nothing that need dc
taiu us here; but those that arc more special awl peculiar to fractures, require 
consideration. 

Spasm of the niuscles of t!te limb, owing to the irritation produced by the 
fragments, is best remedied by reduction, and the maiutenancc of the fracturn 
in proper position, by moderate pre!-sure with a bandage. lf the spasm be 
dependent upon nerrnus causes, full doses of opium will not unfrcqucntly 
afford relief. In some cases, it is of a permanent character, producing con
siderable displacement of the fragments. lJ ndcr these circuw.stances, the 
division of the tendons has been n:comrncnded, but this }Jractice appears to be 

l For details of this mode of treatment, I would refer the 1"eader to i\Ir. Ga.mgee·s "lCrJ 
prac ti cul 'v ork on the starch cJ a. pp~u·n t us. 
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an unnecessarily SC'vcre one, and may certainly most commonly be avoided Ly 
attention to the other plans of treatment which ha.ve been sup:gcsteJ. 

Co11;;iderable c:ctrovasatlun of Uuud is frequently met with in cases of simpie 
f'r:icture, causing great swelling and tension of the limb. By the couLinuous 
application of cold cvaponiting lotions, these collections are ~sually readily 
absorbed, and the surgeon should never be tempted by a11y fcelmg or fiuiJ. or 
of fluctuation to open them, as he would thereby infallibly convert the simple 
iuto a compound fracture, and gi\'C rise to extensive ill-conditionc.d suppuration. 
In some of' these cases of extensive extravasation, the li111b appears to rclie\'c 
itself of the serous portion of the blood effused, by the formation o~ lurge bulb.! 
or blebs, which burst or subside, without any material inconvenicncc. 'This 
cxtravasation very rarely, indeed, runs into abscess; if' it do, it must of cour;-,e 
be opened 1 and treated upon ordinary principles. It may lead to gangrene if 
deeply effused, by the constriction and compression it exercises on the muscles 
of the limb. 

(Edema and gangrene of the limb, may occur as the result of tight bandaging, 
or ebc by the swelling of the limb consequent upon extravasation of blood, or 
inflammatory infiltration causing strangulation of it within a bandage that has 
been but lightly applied. The occurrence of such accidents should make the 
surgeon cautious in applying a. bandage with any degree of tip;htness in the 
early stages of fracture1 or1 in those cases in which there is already much 
swelling; and the apparatu,-; should at once be rcmo,·e<l whenever the patieut 
complain, even of slight uneasiness; or1 indeed, if any appearance of cou-

Fie. 83. 

gestion, such as blueness, coldness, or v<.'sications of the finj.!ers a.nd toes show 
themselves. If left; on beyond this, gangrene will probably set in, slow 

:~::1T:l!~ti;11:ng~~11fuJ;i n~n~;\ht;eac~~~:~;g~; :~~l~~~:u:~t~~:: 'i :t aa~1~;cf ~1~~d Ii~~ 
after it has been put up, is to leave the ends of the fingers or toes uncovered 
Ly the bandage1 when by pressing upon one of the nails, the freedom of the 
circulation may be ascertained, by noticing the rapidity with which the blood 
returns under it. 

In fractures occurring in old people, there is a great tendency to pulmonary 
and cerebral congestion, partly from determination of the blood, and partly as a 
conscqueuceof the long confinement re<]nired; these fractures commonly proving 
fatal in this way. 'l'he nse of the starch bandage, by enabling the patient to 
get about, i::i the most effectual pre\·ention to these accidents. 

Fractures may be complicafrd with various important local conditions. Thus 
the extravasation of blood into the liu1b may arise from a wound of some large 
vesse_J, and t?is may go on to so g~e3t an extent as to occasion strangulation of 
the tissues; 1f not checked by position and cold applications, it may give rise 
to ga?~r~ne, a~1d lead to amputation. In other cases, again, the soft parts in 
1.he ''.1c1111ty of the fradture may ~e contused to such n degree that they rapidly 
rim mto slough, thus rendering 1t compound; or :l wound may exist, not ~orn -
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municnting with the broken bone1 but requiring much modification of trcatment1 

and ~1iccial a<laptation of apparatus. 
The mo~t serio11S complication of simple fractures, consists in their implicating 

a joint. The fracture may extend into a neighboring articulation, and thus 
o.:;ive rise to considerable inflammatory action, though in some cases 110 incon
\·enience results, even though the capsule be perforated by a sharp fragment; 
lrnt in strumous subjects it may lead to ultimate disorganization of' the articula
tion, requiri11g excision, which I have se\•ernl times had occasion to perform in 
thei:iecases. 

The complication of dislocation with fracture f)ftpn occasions great difficulty 
to the surgeon, as it becornes necessary to reduce th(> dislocated joint before 
the fracture is consolidated. In several cases of this dc~cription which haYe 
·~1llcn un<lcr my care, I h.we succeeded in reducing the dislocation at once, by 
;iuttin!! up the limb very tightly in wooden ~plints, so as to gi,·e a degree of 
suli<lity to it, and to permit the Je,·er-like movement of the shaft of the bone 
bein~ employed; and then, putting the patient under chloroform, have replaced 
the bone without much difficulty. Should the surgeon have neglected to roduce 
the dislocation in the first instance, it will be necessary for him to wait until 
the fracture bas become firmly united, and then, put.ting: up the limb in f';p\ints 
or in starch, to try to effect the reduction, which, however, will then be at.tended 
by very great difficulty. 

In cases of simple fracture occurring in the neighborlwod of, or implicating 
large joints, }l:l!'-::;i,Te motion is very commOnly recommended at the end of from 
four or l'ix week<>; I think, however, with )fr. \'incent, that thi1; is often apt 
IO do more harm than good, and is seldom required, the natural action of the 
muscles of the part being fully sufficient to restore the movements of the arti
culation, which may be assisted by friction and douches. 

CO:\IPOGND FRACTUllES . 

A compound fracture is that, form of injury in which there is an open WO\HHl 
leadiug down to the broken bone 1 at the se.at of fracture. These injuries :ire 
not only far more tedious in their cure than simple fractures. but infinitely more 
Jangcrous. 'fhe tediousness depends upon the communication of the fracture 
with the external air, causing it to unite by a. slow process of granulation, 
insteaJ. of by the more speedy a<lhesive action that occurs in the simple form 
of injury. The danger is likewise partly due to the same cause, the process of' 
grauulation and suppuration being oftc11 attended by such profuse discharge of 
pus, from ab:::cesses or long-continued ex foliation of bone; or by the supenen
tion of' secondary di~ease, such as hectic, phlebitis, pneumonia, or erysipelas, as 
to lead to the eventual loss of limb or life. BeRi<lcs these dangers, which may 
be looked upon as of a rernotP kind, the violence that occasions a compouml 
fracture often shatters the limb to :such an extent, as to lead to the immediate 
:mpervention of traumatic gangrene, to the loss of life by hemorrhage, or to 
the certain and speedy disorganization of the limb, as the consequence of the 
reactionary inflammation. 

As there are, therefore, not only prospecti,•e dangers of great magnitude tu 
Le encountered in these injuries, but also immediate risk of a very serious cha
racter to be met, the first question that always pre~cnts itself in a case of com
pound fracture is, whether the limb should be remo\'ed, or an attempt be made 
to save it. It is of great importance to settle this poiut at once, for, if ampu
tation be determined upon, it :should be ha.cl recourse to with as little delay a11 
pQssible, there being no period in the progress of' the case so favorable for the 
perfon!1ance of this operation as the first four-and-twenty hours. Should ar:. 

.~:~~f~~;;~,~~~~:~vatc!:~;~ch~ebe~\1ia~;t a~pstv~f:~et ll~: ~~~b;.:,~::":u;-~;eoa~1dn1t~~n:vt; 
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will very commonly find that the occurrence of rsomc of the diffuse iuflamma.tory 
affections of an erysipcloid character will render any operation impracticable; 
or the supernntion of traumatic gangrene may compel him to have recour::e to 
amputation under the most unfavorable circumstances. At a late pcriot.l in the 
progress of the case, amputation may be required, in orJer to rid the patient 
of a nccroscd and suppurating limb that is exhausting liim by the induction of 
hectic. 

Though advocating the early performance of amputation in those cases which 
imperatively require it, I am aware that these operations are very commonly 
fatal 1 especially when prat'tisccl near the trunk; but yet, this cannot with justice 
be urged as au argument against their performance, as immediate amputation 
should never be had recourse to except in the most severe cases, in which it is 
evident that the patient's life must in all probability be sacrificed, by the un
successful attempt to save the limb. In determining the case8 in which imme
diate amputation should be performed, no very definite rule::; can be laid down, 
and much must at last be left to the individu~d judgment and experience of the 
surgeon. Oue will attempt to save a limb which another condemns. But, in 
coming to a conclnsioo upon this important question, he rnust bear in mind, 
that though it is imperative to do everything: in his power to save a limb, yet 
that the preservation of the patient's life is the main point, and that that course 
is the proper one which offers the greatest prospect of effecting this. In 
coming to a conclusion on a question of such vital moment as this, he must be 
guided, not only by the nature and extent of the fracture, but by the age, con
stitution, and habits of the patient (p. ll!J). 

Those fractures must be looked upon as most unfavorable, in which the 
wound is the consequence of the violence that breaks the bone, and in \\bich 
there is much laceration of, and extravasation into, the soft. parts; more parti
cularly if the integuments are stripped off, portions of the muscular bellies pro
truding, and the planes of cellular tissue between the great muscles of the limb 
torn up and infiltrated with blood. Injuries of this description occuning in 
the lower extremity always require amputation. Now the danger to the patient 
increases almost in the exact ratio of the proximity of the injury to the trunk 
Thus amputation of the thigh for tiad compound fractures of the leiz, though a 
very serious operation, is sufficiently successful; but when the femur it~elf' is 
badly fractured, and amputation of the thigh high up is required, recovery can 
indeed but seldom be expected. In the arm, they are uot so serious, and admit 
of the member being saved, unless the bones be greatly comminuted. 

The complication of a compound fracture with the wound of a large joint, 
more especially if there be crushing or splintering of the bones which enter 
into its formation, when occurring in the lower extremity, is always a case for 
amputation. When the elbow and shoulder joints are extensively Crutilrnd and 
injured, amputation of the arm must be practised; but if the injury be local
ized, and the soft parts be in a favorable state, resection of the articulation may 
be successfully practised. These operations arc usually somewhat incgular 

~i~~f,~~d;~~~rb~n;cc~i~~u~~l~dtha:c~l~~~~1~-e~ A~;~:!~~1 to~t·b~:7e,'\t~1~d,i1~11!c~~~: 
d1cal exc1s1011. 

When one of the larger arteries of the linib has been wounded by the Yio-
lcnce that occasions the fracture, or has Leen lacerated by the broken bone, 
there may be copious arterial hemorrhage externally, as well as extravasation 
into the general cellular tissue of the limb. These cases most commoaly re
quire immediate amputation. But whilst the patient is being examined, and 
preparations made for the operation, care must be taken that a dangerous quan
tity of blood be not lost. This must be prevented by the elerntcd position and 
the application of a tourniquet. li'or want of this simple precaution I have 
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~een very 1arge and even fatal quantitie:s of blood gradually lost, by being allowed 
slowly to trickle from the wound. 

In thef:e cases it has been proposed, by some suq.:;eons of great eminence, to 
cnlar;c the wound in the limb, or to make an incision down to the fracture, 
and to attempt to tie the artery where it has been injured. In most cases, 
however, this is scarcely practicable, as the surgeon woul<l have to grope in the 
mid~t of bleeding and infiltrnted tissues, and would experience the grcatc:st 
possible difficulty in finding the woum.led vessel, after a search which would 
materially tend to increase the disorganization of a. limb. J<:ven after the re~ 
moval of a. limb in this condition it is by no means easy to find the artery tbJt 
has poured out blood i and how much more difficult must it not be to ~carch 
for it successfully during life? 

'l'he ligature of the artery nt a higher point of the limb docs not hol<l out 
much prospect of success, for the same reasons that render its employment in
admissible in ordinary wounds of arteries. If, then, proper means directed to 
the wound, such as position, pressure, or perhaps the attempt at ligature if tho 
artery be easily reached, arc not successful, no course is left to the surgeon but 
to amputate the limb without delay. This is more especially the case ii' it be 
the lower extremity that is injured. In the arm there is a better prospect of 
~::a:~;:~ able to arrest the bleeding without haYi11g r~coursc to this extreme 

lf, however, the compound fracture be unaltendcd by any of the complica
tions that h:we just been mentioned, occurring in a young and otherwise healthy 
subject, we must, of course, attempt to save the limb, au<l shall generally succeed 
in doing so. 

Treatmnii.-ln the mana~cmcnt of a. compound fracture, special apparatus, 
such as :\I'Intyrc's, Liston's, or the bracket-splints, double inclined planes, t>Wing: 
boxes, and fracture beds, are ofwn necessary, in order to obtain access to the 
wound, su as to dress it properly, and to place the limb in the best position for 
union. In many cases the starch bandag:e may very advantageously be used, 
but it requires caution, as swelling and consequeut strangulation of the limb 
may take place under it. 

The reduction of compound fractures must be accomplished with the same 
attention to gentleness as in that of simple ones. In the majority of cases, no 
great difficulty is experienced in effecting this, and after it has been done, the 
limb should be placer! on a well.padded splint, properly protected in tL't! neigh· 
borhood of the wound with oiled silk, so as to pre,•ont soiling of the pa<ls by 
blood and dischare{e. In some cases, however, cou<sidcrablc difficulty arises in 
the reduction, from the protrusion of one of the brokcu fragment.i which has 
been driven through the skin, either by careless handlin:.; of the limb in carry
ing the patient, or else by the muscular contr-Jctions dra!!zing the lower frag
mt!nt forcibly upwards, and thu.s causing perforation of the integ:umcnt. The 
protruded bone must, if po!"sible, be gently replaced, by rclaxinc; the muscles 
of the limb, and thus bringing the soft parts over it. lu some cases, however, 
it is so tightly en1braced by the skin, which appears to be duu?lc<l in undernc:1tL 
it, that enlargement of the wound becomes necessary before 1t can be replaced 
In other cases again it will be found that reduction cannot be cfl:Ccted or main
tained, unlcs.s the sharp and projecting point of booe be sawn off. 'rhis must 
be done carefully by protecting the neighboring soft parts with a split can.l. 
rrhc limb, as I have found in several caf:eS in which it has been necessary to 
have rccour.~c to this procedure, i~ not ultimately weakened by it. 

After the reduction, the great object is, if possible, to convert the compound 
into a simple fracture by the closure of the external wound. If this can be 
accompli~hc<l, the tediousness and dan~cr of the case arc greatly lessened, the 
whole process of suppmation, with all its attendant evils, being saved to the 
patient. If the wound be small, clean cut, and occasioned by the protrusion of 



202 



SECO~DARY A)IPUT.\TIOX IN FR.\CTURES. 208 

to n greater or le~s extent will take pbcc. and perfect con~olidation dOC'~ not 

~~;i~~:~11~~ \1~!:c i;~~~o~~~ :~f,'\1;~~~~ic h 1 :i1:01111~~r~:~~It 1~i1~~ ~~1 ·: :~~1~1~~~1~1~: t;·n~ft h~~~ 
the procc!:'!< of separation becomes extremely tedious and protracted, and ampu-

~J:~~i1~~ :;:;bi~0;0"~1~,~;1::;0 ;1r!Ys:~c1~;~~1;:r~~~\?~g~·~i.u t~i s~~~,~: s~~:1~h~o1~~:1\\~11,11~ 
tiu1_1 Uas t~ken place, the limb should be firmly put up in gutta-percha or leather 
:.oplrnts. with a starch _bandage, so as to enable the patient to be got out of bed, 

:r:'.~1:0~~:.~~5li;fs;~nI:·~~~:;.~:~;.:;~~::::::,~~~'.,,:::~;::::·~;~:::::~,::.:;:; 
~~a~~;~ ~~~1~~1:~1~0~ ~1;\~~1~~~~~e~~. injU';;~~ro~~ct~11~:~ ';,~~,i:;a~;~• c~~~~,I;:~1~~1~;~!~~ 
1t l"C(1uircs double or treble the time that is necessary for the union of a simple 
fracture. Much stiffness of' the limb from rigidity of' the mu~clcs and tC'nJons 
will continue for a considerable length of time i this may graJually be removed 
by frictio11s and douches. 

S•<:01Hl111'!/ omp1llutia1t may become nece;:,:ary from the occurrence of trau
matic gangrene, when it mu:-.t be d(lne in accordance with the principles already 

!~~~ud~~:;J1u~:h~~· ~t:ak~~~c~~ t~~t S1~Cl;~it~~1;t ~~t c:11~~·~q~~~·;~~~ 1~:.Y ii:r~~1;i~~~u~~~ 
a!Sthcnic !her, induced by the general disorganizatiou of' the lilllb, or by hectic 
resulting from profuse buppuration and slow necro,;is of the bones. Under 
these circum!Stances, the co11stitution suffers from the local irritation which i'i 
the source of the wa~ting dil'eharerc. hut by removing t.his in time, and seizing 
an interval in which con:-titutio11al action m:-iy have been i:;omcwhat lessened, 
the patient's life will in all proL.1liility be prescn·ed i the rci<ults of secondary 
amputation for compound fracrnro uuder these conditions Lein~ Ly no means 
unfavuraLlc. Indeed, it i.s remarbLlc to 8CC how speedily the constitutional 
irritative and hectic syniptoms .:.uL.-,ide after the removal or the source of' irri
Lltion, the patient often :;Jeeping well, and taking his fuod with appetite tbe 
U:1y after the operation. 

The proper period to seize for the performance of secondary amputation in 
the earlier stages of the injury is often a mo:;t critical point. As a general rule, 
it may be stated, that if the limb be not removed during the tir!St twenty-four 

~:~1:;.i~1~~~1:~: ~f1:ed:;~~1~~1i~~~i~~.:: 11~~~,i~~ti~n c1:,;1c ;.;buc~·~:~.:1t~:~c oi;::.:~~ 0~\.!d :t~~~ 
~e~1tc::~:~1~::~i~~ea ~~~~:~cste:~i'~~a:~~~d~:~~es:~ s:~~~~iz~o l~~~~ .. ;~~!.~~: ~~~11~~;1~~~~ 
ration becoming more abundaut, the reduess extending buts.lowly. and the con-

~~i1~~t~-~~a!ri~{~11:h~0~1:st11~~-~~~~t i~t~0s~~~e~!~h~l~1~cn1~:rnth~h~~ti~!~cis1 \1~~:1i1~~:{ t~~ 
Lc~t~l'n~:1~;gci~~l=s c~l~~n~;:n~:~t~~~~t~~e~·:~~;o~iu~~~~1~et~1~,~gf·cvcr so rapidly mcr~e into 
the a"thenic f"orm

1 that the ~urgco11 must seize the best moment he can f?r tho 
pcrl'ormauce of the amputaL1u11. Under these circmn!>tau~c!S the operation is 

~~11~~1111~ti:~?~/~1~~e~:f~:la~ 1~~;~~:11 ~o~~eco~~:~so1~ 1~;~~11;~~.~11;;·~~P~;;n~: :~tr~~ a~11~ ' 

the patient speedily die:;. ln other cases <1gain, there is a marked interv<ll 
between the stages of thi! inflamwatory anJ suppurative fever, and the super
vention of the typhoid Rym1,to111s, lasting for twelve or twenty-four hourt:i, or 

~~~c~~u~·~ 11~?r~ lo~a~r~~~r:~~;~r ~h~h~ll~~1'.1~\~~u~~~; ~:.~ 1L~;~d drs1~~~b:d ~~. ~1if:~,at~ 
t~ 111~: 1:10°ta~1~:c~ne~,~~~;;t~;;.·ioa~:i; 1Jc~~'.~s~~~s :;;.\·i;:~ :~~1~::11 :~ct3di1i·:·1it~t~f£1u~';.ti~l~~ 
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discharge from the injured limb, or poisoned by the absorption of morbid mat
ters from it. 

The patient's powers must not, howenr, be allowed to sink to the Inst chb 
before amputation is performed, as then, if the shock do not destroy life, inter. 
current and ''i~ceral congestion, or some low form of inflammatory mischief, 
will not improbably prove fatal. :Much as "conscrYativc" surgery is to be 
admired and cultivated, and hasty or unnecessary operations to be deprecated, 
I cannot but think that tlie life of the patient is occasionally jeopardized, and 
cnn \oi:;t, by disinclination on the part of the surgeon to operate sufficiently 
early in cases of compound fracture, and by too prolonged attempts at saving 
the injured limb. 

The success of the operation will in a great measure depend upon the after
trei:itrnent of the ea.::e. J ... arge quantities of stimubnts and support are often 
required in London practice to prevent the patient from sinking. I have often 
given with the best success eight or ten ounces of brandy, twelve or sixteen of 
port wine, with two or three pints of porter in the twenty-four hours after 
these opern.tions, with beef-tea, arrow-root, or rueat, if the patient will take it, 
and have found it absolutely necessary to do so lest the patient die exhausted. 

At a later period than this, when some weeks or months have elapsed, and 
the fracture has not united, the bones necrosing, and the patient being worn 
out by hectic, amputation must be performed at any convenient moment, and is 
often then done with great success if it be Mt deferred too late; for here 
the mischief is entirely local, and the constitution suffering only by the debility 
rernlting from it, quickly rallies when the cause of this is removed. 

A fracture is occa:sionally so badl!J set that it becomes necessary to break or 
be11d the callus, in order to improve the condition of the limb. Y\'hen the dis
placement is angular, and the consolidation not very firm, this may be done 
pretty readily; but if the displacement be longitudin:il, and much time has 
elapsed since the occurrence of the injury, it will be impossible to remedy the 
deformity. During the first four weeks the bond of union between the frag:· 
men ts is so yielding, that the angular displacement may be remedied by putting 
up the fracture afresh day by day, by the employment of pressure, and by the 
application of the roller in the opposite direction to that in which it had been 
lwcviously applied. After this period, the deformity cau only be remedied by 
forcibly bending or breaking the callus, and then putting up the fracture ag:ain, 
when speedy and IJerfoct consolidation will ensue. In this way I haYe SCYeral 
times remedied fractures that had got into a faulty position, although five or six. 
weeks had elapsed from the occurrence of the injury. 

UNUNITED FRAOTURES AND FALSE JOINTS. 

Some bones when broken never unite by callus or plastic nrntter, their frag
ments merely being kept firm by the intcn-cntion of the aponeurotic structures 
of the part, as is the case with the pn.tclla.. 'This, which is owing to a. want of 
apposit1011 of the frag-mcnts, and is dependent on the condition of the part, can
not be considered a. Jiseased act.ion. 

It happens, howe\'er, occasionally in fractUl'es of the shafts, or the articular 
ends of long bone.::, that proper union has not t:1kcn place at tlie usual time, 
or does not. take place at all. This may be owing to one of three circumstan
ces: lstly, That no uniting material of a. stroni:rer kind than fibro-cellular th:sue 
has been formed; 2dly , That the plastic matter that has been thl'own out has 
only de\'eloped into fibrous tis::,ue, not ha,·ing undergone osseom: trnnsforurn-

;;~~{i~:'s~1~~y~lt1~:t p~t~1=n~~11i?ea~~~1i,0 ~b~1 ~~llt::~1~s p~~~~m~u~bs~~-~~~' ~ondso~:: 
fracture loosened. 

ln the first and third eonditic•1s we ha,·c an mw11ited fracture ; the ends of 
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the bone which arc rounded and cburnatcJ being merely connected by, and 
cm'elopcd in, a loose fibro-ccllular fo•sue. 

In the second condition we have afa/1$eJQi11t1 the ends of the bone being- tied 
together by strong fibrous bands. The structure of these false joints, which 
has been carefully studied by llokitansky, presents two distinct varieties. ]n 
the first, which partakes of the character of a hinge joint, we find that the cnJs 
of the fracture are smoothed and rounded, invested with a dense fibrous perios
teum, and united to one another by thick bands of ligamcntous tissue, in such 
a way as usually to admit of considerable lateral movement, though sometimes 
they arc tolerably firm. 

In the other variety the joint partakes of the ball and socket character, u~u
ally to a ''cry imperfect degree, but sometimes in a sufficiently well-developed 
manner, one end of the bone bein~ rounded antl invested by periosteum, the 
other, cup-shaped, and covered by firm smooth fibtoid tissue. 'l'hc bones arc 
united by a kind of capsule, in which a synovia-like fluid has occasionally been 
found 

The form that the false joint will assume depends on the action of the mus
cles that influence it. 1'hus, when occurring in the shafts of long bones, when 
it is subjected to moYemeuts of flexion and extension, it will a:ssuu1c the hinge 
form i whilst when it is seated in the articular ends, where it is more subjected 
to movements of rotation, it will affect the ball and socket character. 

The cames of ununited fracture and false joints are constitutional nnd Iocnl. 
Iu some cases the constitutional cause appears to be a cachectic state of the 

systcru, occurring from some debilitating disease, such as pbthisis, scmTy, or 
cancer1 or from any depressing cause, in consequence of which there is not ~uf
ficient reparafrre power for the production or proper development of the plastic 
matter, by which the fracture should be united. If it have been dcpo:;ited, it 
may, under the influence of these constitutional causes, again become absorbed. 
and the fracture thus be loosened; but in many cases no constitutional cause 
can be dctected1 the patient being in excellent health, strong, and robm<t. In 
spontaneous fractures, union seldom takes place very readily or perfectly. 

Pregnancy is said to have a tendency to interfere with the proper union of a 
fracture; this, however, I consider doubtful, as I have had under my care, a11d 
h.isc set!n a considerable number of cases of fracture in pregnant women, which 
unitcJ in the ordinary manner. 

Age does not appear to exercise any influence on the occurrence of disunion 
in fmctures, which is indeed most common in the early and middle perio<li; of 
life, when fractures arc most frequeutly met with. I have on two occasions, in 
my own practice, known very firm and perfect consolidation of fracture of the 
shaft of the femur, take place in women of ninety years of age and upwards. 

'lhe local causes are various and important. The anatomical condition of the 
frag1oents 1 as regards their vascular supply, is perhaps that on which want of 
union is most immediately dependent. For proper union to take .place, it is nc
cc,:;sary that the callus be deposited from both sides of the fracture. If one 
fragmellt is so situated that sufficient blooJ is not sent to it for this purpose, 
not only may disunion, but necrosis, occur. This we see exemplified iu fractures 
~f' tht.: superior articular ends of the humerus and fornur. In intrac._1psular 
fracture of the anatomical neck of the humerus, the globular head, bcmg de
tached from all its vascular connections, may necrose. In intra.capsular fracture 
of the neck of the femur, the head of the bone still retaining some vascular co11-
ncctiou through the medium of the ligamcntum teres, has sufficient blood fur
ni!)hcd to it, to pre\'ent its death, but not enough to form callus-hence fibrous 
union takes place. In the shafts of the long bones the degree of union will Le 
dependent iu a. great measure on the conditions of the vascular supply to the 
fragu1c11ts 1 through the medium of the nutl'itious artery. The influence of the 
rupture of the nutritious artery of th~ bone l)y the line of fracture running 
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across it, and thus interfering with the Yascular supply of one of the fn1gmcnt~, 
has been innstigate<l by Gucretin; and the occa~ional occurrence of atrophy of 
the Lone after fracture, has been shown by Curling to be dependent upon the 
supply of arterial blood through this vessel being- interrupted. Gucretin has 
collected cases that tend to prove the direct connection between the occurrence 
of ununited fracture, and the want of proper arterial. s_upply to on.e of the frag. 
rnents. l'hus in the humerus the course of the nutr1t10us artery is from above 
downwards, and of 13 cases of ununiteJ fracture, 9 were found to be situated 
abO\'C the canal in which this vessel is lodged. In the forearm where the 
nutritious artery passes from below upwards, of 8 cases of ununited fracture, 7 
occurred below this vessel, and only 1 above. Mr. Adams has, howC\'C1'1 shown 
that the number and size, as well as position, of the nutrient arteries varies con
siden1bly, and hence the objection that non-union may occur in a fracture or any 
part of the shart of a. long bone, whereas the nutritious artery is ?nly fotual at 
one spot, can scarcely be considered a. very valid one. It is certamly owing in 
a great measure to this want of vascular supply that intracapsular fractures 
almost i1wariably unite by fibrous tissue rather than by bone, and tbat when 
bony union takes place, the callus is ch iefly formed by the surface connected 
with the shaft. In some cases of infraca.psular fracture of the humcrus1 110 

union whatever take~ place, the detached fragment necrosing in consequence of 
its being entirely depri,·cd of all supply of blood 

Some bo11es are much more liable than others to disunion of their fractures. 
According to the stati&tics collected by ~orris, it woul<l appear that the femur, 
the humerus, the bones of the leg, and of the forearm, and lastly the lower ja"'i 
are those in which ununited fract ures wost frequently occur, and that in the 
order which has Leen given. 

The occurrence of ununited fracture is occasionally attributed to the mobility 
or wa.ut of proper apposition of the fo1gme11ts 1 and doubtless in some cases it 
may be so occasioned: but I believe that these causes are not nearly so frequent 
in their operation as the constitutional and local conditions that have already 
been pointed out. 'l'he interposition of a piece of muscle between the fragments, 
may occasion disunion. Of this I saw an interesting instance some years ag:o1 

in which want of union in a fractured femur was owirig to the entanglement of 
a portion of the rcctus muscle between the frap;ments. 

The tre11tme11t of unuuitcd fracture must chiefly be conducted with reference 
to the constitutional cause of the disunion, though local measures must not be 
neglected. H callus have not been formed, or, after formation 1 ha\•e been ab
sorbed under the influence of a cachectic state of the system, the imprO\'ement 
of t.hc patient's hcalt.h, at the same time tl1at the fracture is put up again firmly, 
so th:\t the ends of the bone are brought in close apposition, may bring about 
11erfect union. I havl! la.tely had under my care at the hospital, a man with 
ununited fracture of the femur from absorption of the callus four months after 
the occurrence of the injury, under the influence of incipient phtbisis aud 
debility induced by want of food, in whom perfect consolidation of tlw fracture 
has taken place, by giving him cod-liver oil and good diet, with rest in bed and 
a starch bandage to the limb. If there is no very evident cause for the disunion, 
puttiug up the fracture firmly in leather or gutta-percha splints, with a starch 
bandage, and then allowing the patient to move about upon crutches, so that 
his ge neral health may uot suffer , at the same time that a tonic }Jlan of treat-
1iie11t is had recourse_ to, wi!l occasionally suffice. This, however, can only be 
u:--eful if but a short t1mc1 at most some months, has elapsed from the occurrence 
of' the injury. Mr. Smith 1 (U. 8.) has modified this treatment by putting 
the limb in an apparatus which combines pressure on the fracture with the 
1•uwcr of mo,·emeut. This plan, though somewhat tedio~s, occupying several 
mont.hs, appears to be successful, 10 ca~cs out of 1-! havmg been cured by it, 

1 [Yhlc Aw. Journal of the l\le'.l Scieuces, forJa.nuo.ry, 1855.J 
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anti ha~ !he merit of bcin~ unattended by danger. Jn some ensc)' t110 empirical 
:irlmiui:--tration of mercury is atte11ded with succcsR. In a Cabe of' 11nuni1cd frac
ture of the humerus that was admitted into the ho~pital under ~lr. Liston, fif
tl'cn weeks after the occurrence of the injury, union took place within a month 
by putting up the limb in splints, and saliYating the patient. When the dis
union arises from malignant diseatiC nothing can be done. 

'Yhen the dii-union has become >cry chronic, and a false jui11t has once 
formed, it will be necesRary to have recour13e to operative procedure before union 
can be attained. All operations that are undertaken in these cases are con
ducted on one or two principles; either with the view of exciting such inflam
ruation in the false joint and the ucighboring tissucs1 as will lead to the formation 
of lymph capable of undergoing o~:seous transfonnation; or elbc, by removing 
the fabc joint altogether, to convert the cu8c into a rcccut corn pound fracture1 nud to treat it in the same way that such an accident would be managed. It 
cnn easily be understood that operative procedures conducted on these principles 
arc of' too s.erious a character to be lightly undertakcn 1 or to be ha<l recourse to 
until other mea::iurcs ha\'e failed, the mortality followi11g them being, even 
according to public statistics, cou.:;idernLlc; 3nd }Jrobably very much grc3ter 
than bas been laid before the profe:s8ion . 

• \mongi:;t the first set of operations, - tho.se that have in \'iew the excitation 
of sufficient inflammation to cause clepm;it of proper phistic matter,-thc 
simple:-t procedure consi~ts in the introduction of acupuncture needles1 or in 
the :mbcutancous section of the ligamentous band with a tenotomc. lr. thi:. 
way I ha\'e known union effected in a patient of )lr. Liston's1 who had a false 
joint in the 8haft of the fcmur1 though not until aft('r the fracture had been 
com·crtcd into a compound one, and much danger aml suffering incurred. 
l'our years after the consofo1ation of the ununitcd fracture1 the patient was 
readmitted into the hospital. under my care1 with fr3cture of the same bone two 
iuchc~ lower down than the former injury, and on this occasion, union took 
place in the mual manner and time without any difficulty. 

The introduction of a seton across the fal~c joint, though oce:isionally suc-

~~:!;r~J :~c~~!rfi~g~~,·~r~~i~e~~,d~i:~~:~u;n~::~in~~~i~n r:!1~ ~~~~>~~~~;~~7s~ff~·~i: 
limb. The threads mu~t not be left in beyond a few days, when sufficient 
action will have been induced. A modification of' the 

;.~~~r~~n:!~ts ~; ir~~:JI)~ :i!~.l~:n~v~;e t~~~~ 1~t~ ::~ 
through the fal~e jornt at the same time that 1116am-

~~t~:~~o~cit;~~u~~ b:~~~~e i~n i,~;i11Jnth~~r[~~~~~i 1::~tet;~!~ 
branches and c,·cn the main trunk, especially in th"! 
thigh, may become firmly attached to the callu,;, so 
that unless care be taken they may readily be wounded. 

F10. 84. 

Dieffenbach has excited the requisite degree of' in
flammation by dri,·ing- with a mallet, three or. four 
conical j,·ory p~g:s into holes bored by means of a gnnlct 
or drill, (~g. 8-1,) in the ends of the fractured bone, 
which are cxpo!->e<l for this purpose. 'l'hc soft parts 
arc-then laid down O\·er thew, and after a few weeks 
the pc!!s, which ha,·e IOO!:iCncd in consequence of the 
remo\':\l or absorption of t1 cir ends, should be taken 
out. lt is not necessary or even desirable to em.lea \'Of 
to pin together the ends of' _the broken hon~,. but 
merely to introduce the pegs rnto the extrern1t1cs of both fragments near to 
tho scat of fracture. lt jg howcvcr1 especially iu ununited f'rnctures of the 
femur and humerus that this can be succcs:sfully done; the irritation of the }•Cgs 
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appearing to occasion an effusion of' a large quantity of callus, sufficient for 
the consolidation of the fracture. 

1'he operation of remoYing the false joint mny be performed by cutting 
down upon it, and rcsccting the ends of the bones, or else by destroying the 
articulation with caustic potass. The excision of a. false joint is neces::;arily a 
dangerous opera~ion, a.nd by no means. a successfu l on~; erysip.clas, phlebitis, and 
diffuse suppuration of the bone 0ccasionally supervenrng. Of 38 cases collected 
by Nonis, in which the ends of the bones were either resectccl or scraped, 24 
were cured, 7 derived no benefit, and 6 died. In those cases that a.re successfu l 
by this method, some shortening of t11c limb must be expected to result, and if 
the fracture be nry oblique, it wouklof course be impossible to remove more than 
a ''cry limited portion of' it, and 1 consequently, very perfect union could scarcely 
be anticipated. 'Jhc application of caustics to the exposed bones is so coarse 
and uncertain a metliod, as to find but little favor amongst surgeons of the 
present day. 

On re'l"iewing the various methods that haYe been recommended for the 
re-establishment of union between the separated fragments, it would appear 
that the excitation of proper inflammatory action, by the introduction of the 
seton, or by driving in ivory pegs, promises the most satisfactory result. It is 
by no means necessary to remove the fibrous band that intervenes between the 
the fragments in en~e of false j oint, for if the proper amount of inflammatory 
action be set up, this either undergoes osseous transformation, or a sufficient 
quantity of callus is thrown out around it to consolidate the fracture. If uuion 
fails to be accomplished, amputation may be required as a last resource. 

CHAPTER XV. 

SPECIAL FRACTURES. 

I~ considering the nature and treatment of fractures of particular bcmeF. we 
shall at present confine our remarks to fractures of the face and extremities. 
Injuries of the bones of the head and spine derive their principal iutcrest :md 
importance, from their complication with lesion of some internal and conrnincd 
organ; hence the consideration of these can with more propriety be referred to 
that of these parts. 

FRACTUHES OF TBE BONES OF TH"E FACE.-'l'be nasal bones, being thin as 
well as exposed, a.re not unfrcquently broken. Wben fractured they may remain 
undisplaced, but are more commonly depressed; the ridge of the nose being 
beaten in. rl'lie swelling and ecchymosis that usually attend this fracture 
render its detection difficult, and must be reduced before any treatment is 
ndopted. The bone that is depressed should be raised with the broad' end of a 
director, or by the introduction of u pair of polypus forceps into the nostril, 
which expand in opening, and push it into proper position. • 

If the septum alone be broken, the same treatment must be adopted towards 
it. Usually, after being replaced, the position is maintained; but in some 
cases, where there is a tendency to sinking of' the nostrils, the introduction of 
a plug into the nares will be required to replace and retain the bones. 'The 
hemorrhage, which is usually pretty abundant, may be stopped by the applica· 
tion of cold, but occasionally the nostrils require plugging. If the lachrymal 
lionc re broken, together with the nasal, the ductus ad nasum may be obstructed, 
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and the course of the tears diverted. In an injury of this kind I l1aYe seen 
extensiYe emphysema of' the eyelids an<l forehead occur on the patient attempt
ing to blow his nose. In some cases the injury inflicted to the nasal bone 
extends through the ethmoid to the base of the brain, and may thus occasion 
<leath. This I have seen happen from a severe blow on the face with a piece 
of wood. 

The malar a.11d slperfor maxillaru bones are seldom broken unless great and 
direct violence has been had recourse to, and their fracture is usually accompn· 
uied by external wound, as in gun-shot injuries of these parts. More commonly 
the akeolar processes are detached, and the teeth loosened. The treatment then 
consists in binding the teeth together with .gold wire. In some mre eases all 
the bones of the face appear to have been smashed and separated from the skull 
by the infliction of great violence. 'l'hus, South relates the case of a man who 
was struck on the face with the handle of a. cmne, and in whom :1\1 the bones 
were separated and loosened, u feeling like bcanf: in a bag.11 Vidal records the 
case of a man who, by a fall from a great height, separated all his facial bones. 
In fractures of the Z!J[/<J..'nW, the fragments may be driven into the temporal 
muscle and produce so much difficulty to mastication, as to require remond. 

'l'be lower jrrw is frequently broken, owing to its prominent situation i though 
its arched shape enables it to resist all but extreme degrees of violence. l?rac· 
lures of this bone are usually compound, the laceration of the gum causing them 
to communicate with the external air. And not unfrcqucntly they arc commi
nuted as well, but yet from the freedom of the vascular supply to the bone, 
rapid and very perfect union takes place in it. 

Fracture of the lower jaw may occur in various situations. I have seen it 
wost frequently it1 the body of the bone, near the symphysis, extending between 
the lateral incisors; or between these teeth and the canine. 'l'he ,symphyi::is 
:tself is not so commonly fractured, the bone being· thick in this situation. The 
angle is fre1uently broken, but the neck and coronoid process rarely give way. 
'l'he signs of fracture of the lf)wer jaw are very obvious. The great mobility of 
the fragments, the crepitus, the irregulal'ity of the line of teeth 1 and of the arch 
of the jaw, laceration of and bleeding from the gums, and dribbling of saliva, 
indicate unequivocally the natnre of the injury. 'l'he.,displacement and mobility 
of the fracture are greater the nearer it is to the symphysis. If the bone happen 
to be Lrokcn on both siJes of this line, the middle fragment is much dragger:l 
out of place by the depressor muscles of the lower jaw. In fracture about the 
angle and ramus, the deformity is not so great, owing to the n1u~cles, that coat 
and protect either side of the bone in this situation, preventing the fragmeuts 
being displaced. 

The t1·eatment is simple enough in principle, though often not very easy of 
accomplishment. It 1.:onsists in maintaining the ·parts in apposition LJ suitable 
apparatus for four or five weeks, during which time mastication must be iuter
dicted, the patient li,,ing on sop, soups, and fluid nourishment of all kinds, and 
talking prohibited. The apparatus that commonly suffices consists of a gutta
percha splint, moulded to the part, properly padded, and fixed on with a four. 
tailed bandage; the two fore-ends of which are tied behind the neck, whilst 
the two others are knotted over the top of the head. When the ram us is broken 
the side of the pasteboard cup splint should be made proportionately long. Any 
teeth that are loosened must be left in, a~ they will probably contract adhesions, 
and fix themselves firmly; and, if nece:::sary, they may be tied to the sound 
teeth with gold wire, or dentist's silk. When depre$sion, especially near the 
symphy$is, is considerable, a clamp apparatus which fixes the chin and the line 
of teeth has been invented by ?iJr. Lousdale for the purpose of steadying the 
fragments, and answers the purpose extremely well. 

[The treatment adopted in this country, in those cases of fractµre of the lower 
maxillary bone, which are attended with but little ·di8placcmcut, cou::::ists iu the 
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application simply of retaining compresses and of Barton's or Gibson's banda~e 
for the lower jaw. In oblique fractures accompanied with separation of the 
fragments, the use of the gutta-percha cup and the same bandage will generally 
suffice; the retention of the fragments in coaptation may also be materially 
assisted by the adjustment over the teeth and gums of the silver clamp propo!'ed 
by u,_ Mutte,.] 

In fractures of the body of the lower jaw by gun-shot injury, there is great 
comminution and splintering of the bone, followed by copious and fetid dis
charge, which, being in parts wallowed, may reduce the patient to a state of 
extreme debility. Jn these cases, Dupuytren recommends the lower lip to be 
cut through, the splinters taken away, and, if necessary, a portion of the bone 
resected, so as to co1wert the wound into one similar to what results after the 
partial removal of the lower jaw for disease of the bone. 

Fractll'rf' of the os lq;m·des is of very rare occurrence, and, though usually the 
result of direct violence, as a forcible grasp, has been seen by Oliver d' Angers 
to occur from mu~cnlar action. The signs are always very obvious, the frag
ments forming a sharp salient angle; there is much pail} and irritation, increased 
by speaking and dcglutition. There is usually salivation; and considerable 
Jifficnlty in breathing may be present. Reduction is accomplished by pressing 
the fragments into apposition, either externally or by passing the finger into the 
mouth. Should one piece of the bone be driven much in, it might possibly 
require to be drawn forwards with a tenaculum. 1.'he head should then be fixed 
by a stiff pasteboard collar to prevent displacement. 

TrrE CLA YICLE is often broken, partly owing to its exposure to direct vio
lence, and partly to -its action in pres:erving the shoulder at a propef distance 
from the trunk. and being the only direct osseous snpportof the upper extremity, 
receiving. by transmission through the scapula, every shock that is communi
cnted to the hand when the arm is in an extended position; hence blows on the 
shoulder and falls on the hand are common causes of fractured clavicle. 'l'his 
bone would he more frequently, broken than it is, were it not that it resembles 
two segments of a circle looking in opposite directions, so as to form an 8 shape, 
which admirnhly enables it to withstand indirect violence. ~'he clavicle may 
Le fnlCtured in three situation~; lstly, and most freriucntly, the great convexity 
is broken, the bone bending here when pressed U}lOn from its extremity, the 
curve becoming increased, and at last giving way; 2dly, it may be fractured 
nearer the acromion under the acromio-clavicular and coraco-clavicular liga
ments j and 3dly, its tip may be broken off external to the outermost point of 
insertion of the trapezoid lip:amcnts between it and the acromion. 'fhe signs 
will depend upon the seat of fracture. 'When the bone is broken between the 
eonoid and trapezoid ligaments, there is little, if any, displacement, but pain on 
pressure, some crepitus on moVing the shoulders, and slight irregularity in run
ning the finger along the bone. When the fracture is external to the trapezoid 

Fm. ss. ~~:~~1;·tth~h:~:P~~a~ f~:;1;:~~~ 1JlC0Z;~~'cU:1a~~sJ;;::; 
of which is turned forwards anJ inwards, with a 
slight inclination downwards, nearly at right angles 

. to the rest of the bone, apparently by the dragging 

1 ~;t~h\::i~~!p~a~hi~ sr~~~1g:~l }~:,:a~.~~t c~;h~~~'. 

~ 
\\•hen the fracLure occurs about the middle of the 

... bone, or a.t any pnrt on the sternal side of the sea-
~) pular ligaments, there is . a remarkable degree of 

deformity, owing to the displacement of the outer 
. fragment in a direction inwards and dowuwards. 

86. Healthy ~Javiclc. This displacement is owing to two causes, the 
weight of the arm dragging the fragment down, and the action of the musc\ca 
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tbat pass from the trunk to the shoulder drawing the scapula and the whole of 
the upper extremity, forwards and inwards towards the mesial line, when the 
support of the cla\·icle is removed. The outer extremity of the inner fragment 
appears to be elernted, the skin being drawn tensely O\'Cr it; but this is rather 
owing to the depression of the outer portion of the bone; it is in reality kept 
fixed by the antagonism between the stcrno-cleido-mastoid and )?reat pectoral 
muscles. On looking at u. patient with fracture of the clavicle in this situation, 
the nature of the injury is at once evident. The flattening of the shoulder with 
its po int approximated towards the sternum, the great prominence formed by the 
end of the inner fragment over which the skin is tightly stretched, the sudden 
depression under this, and the crepitus, which can be easily induced by raising 
and rotating the shoulder at the same time that the elbow is pressed to the side, 
indicate in the wost unequivocal manner the nature of the injury. 'l'he atti
tude of the patient is remarkable; he sits, leaning his head down to the affected 
f<idc 1 so as to relax the muscles, and supports his elbow and forearrn in the sound 
band, in order to take off the weight of the limb 

Fracture of the cla\'icle in infants not unfrcqucntly occurs, and is apt to be 
ornrlooked. 'l'he child cries and suffers pain wheneYcr the arm is mo\'ed. On 
examination, an irregularity with some protuberance will be felt about the 
centre of the bone. 

Commin11ted fracture of the clavicle from direct violence is often a. serious 
accident, as the subclavian vein and subjacent plexus of nerves, or the upper 
part of the chest1 may be seriously injured as well. In a. case of this kind 
;hat was under my care some time since, the subclavian vein was apparently 
wounded, great extravasation of blood taking place about the shoulder and 
neck, and the circulation through the veins of the arm so much interfered 
with as to threaten gangrene. '!'he case did perfectly well, however, by the 
continuous application of arnica lotions to the shoulder, and attention to the 
position of the arm. 

Treulnient. - When the fracture occurs at the tip of the acromial end of the 
clayicle, a figure of 8 bandage round the shoulders, and keeping the arm in a 
sling, will prevent the tendency to displacement forwards. 

When the bone is broken underneath the scapulo-clavicnlar ligaments, there 
is but little displacement, and the same treatment will suffice. But when the 
fracture is situated towards the middle of the bone, or indeed at any point to 
the inside of these ligaments, then the management is more difficult, n.nd there 
are three principal indications to be attended to, in order to correct the triple 
displacement of the scapular fragment. 

By placing a thick, wedge-shaped cushion with its broad end upwahls in the 
axilla, and then bringing the elbow closely to the side, the outer fragment is 
drawn outwards, and by pressing the elbuw well back wards, the tendency to 
rotation forwards of the shoulder is removed, and the broken bone brought into 
proper position. By elevating the shoulder, and taking off the weight of tho 
arm by means of a short sling that passes well under the elbow, the displace· 
ruent downwards is remedied. In applying the necessary apparatus care must 
be taken to bandage the fingers separately, to pad the palm of the hand with 
cotton wadding, and to apply a roller up the arm as high as the axillary pad 
lleforc applying the roller, the elbow must always be flexed, otherwise undue 
and dangcrou.3 constriction of the arm may occur. The pad should be firm, 
made of bed.tick stuffed with bran, six inches long, five broad, and three thick 
at its upper part; the sling must support the elbow, and the hand should be 
well raised across the chest, so that the fingers rest upon the upper part of the 
&tern um. 

The elbow must be kept to the side by a few turns of a roller, or by means 
of a padded belt. In children, in whom these fractures often occur1 there is 
frcqueutly a difficulty in keeping the bandages properly applied; under these 
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circumstances tlrn starch apparatus will be found very useful, care bein~ taken 
to re-apply the apparatus so often as it becomes loose, lest deformity result. It 

has been recommended to treat fractured 
(F10. 87. clavicles occurring in females, to whom any 

irregularity of union in this situation would 
be very annoying, by keeping the patient i11 
bed for the first two or three weeks. 

wJl~nfio~~~~;~a~~:~~ :r r~~~f~:~:~~hf1~J~1~ 
phia, for the treatment of fracture:; of the 
clavicle. 'l'hisdressingitwill be seen.is com. 
posed of a stuffed muslin collar for the sound 
shoulder, and of a firm wedge-shaped pad a11d 
sling for the injured arm. The tapes from 
the sling arc attached in front and behind 
to the collar, which serves as the point of 
resistance. This apparatus has been subject 
to many modifications; the most ''aluable of 
which perhaps are those of Di-s. Hamilton, 
Levis, and Bartlett.] 

FRACTURt;s OF THE ScAPULA.-Fract11re 
of the body of the srflpttla is not very com
monly met with, and when it occurs, being 
always the result of considerable direct vio
lence, it is usually associated with serious 

injury t-0 the subjacent ribs and trunk. 'l'he thick layer of rnuscles overlyin~ 
this bone not only protects it, but prevents displacement, aud renders the de
tection of its fracture difficult. The fracture usually takes }Jlace across the 
bone, immediately belqw the spine, but occasionally it may be split longitudi
nally or starred. If ascertained, it should be treated by the application of a 
body-bandage. 

FRACTURES I N THE VICINITY OF THE SHOULDER-JOINT. 

These fractures are of common occurrence, and may happen either in the 
bony points of the scapula that O"\'"erhang this articulation, or else in the upper 
end of the humerus. Not unfrequently there is double fracture in the neigh· 
borhoo<l of this articulation; thus the acromion may be broken as well as the 
neck of the humerus. 'l'hese complications necessarily throw some difficulty in 
the way of the diagnosis of these fractures. In many cases, also, the amount 
of contusion, and the rapid swelling that takes place, obscure the nature of the 
injury. 

'l'he acrom1"on, forming as it does the very tip of the shoulder, is more fre· 
quently broken than any other of the bony structures in this neighborhood. 
The signs of this fracture are very obvious; when the acromion is broken off 
near its root, the arm bangs as a. dead weight by the side, and the patient, 
feeling as if his arm were dropping off, supports it with the other hand. There 
is flattening of the shoulder, which is most marked by looking at the patient 
from behind; and the head of the humerus can be felt somewhat lower in the 
axilla than natural. On running the finger along the spine of the scapula, a 
su<l<len inequality in the line of the bone can be detected, and on raising the 
elbow and rotating the arm, crepitus can be felt, the rounded outline of the 
ehoulder being restored. 

In many cases the tip of the acromion only is broken off. When this hap· 
pens, the nature of the injury may be suspected by the patient being unable 
to raise his arm to a level with his head, so as to touch the crown, owing to 
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some of the fibres of the deltoid having lost their points of attachment; and it 
·a.my be determined by the existence in a minor degree of some of the preceding 
sign!', wh~ch prevent the accident being confounded with paralysis of the del
toid from·eontusion. 

The treatment consists principally in raising the elbow, so as to take off the 
weight of the limb, and to push up the acroruion by the head of the humerus. 
At the same time a pad may be pbced between the elbow and the side, in order 
to direct the arm somewhat upwards and inwards, and the limb must be fixed 
in this position by a bandage and sling. The union may take place either by 
Lone or ligament. 

'l'he. curacoid process is but seldom broken; never, indeed, exc'ept by very 
direct violence. '!'here is in the museum of the University College a prepara-

~~r~s:h~1::n:i~~~~~c~u::it~ t~h~as:tt~~~~i:nir~;e:~~1~m:~::1~}:f ~1~~ck~t~~d~~~ 
pectoralis minor, biceps, and coraco-brachialis would displace the fragment con
siderably, were it not that it is kept in position by the ligaments to which it 
gives insertion, and whose fibres are expanded over it. 

The only treatment that can be adopted is to put the arm in a sling, and fix 
it to the side. 

F1·act1t1·e of the nee!.-:. of the scapula very rarely occurs, and there can be little 
doubt that Sir A. Cooper and l\lr. South are correct in stating, that cases so 
described, arc, in reality, instances of fracture of the upper end of the hurnerus. 
There is, according to l\Ir. South) no preparation in any museum in London 
illustrating fracture of the neck of the scapula. Indeed, on looking at the 
great strength of this portion of the bone, and the way in which it is protected 

1by the other parts about the shoulder, it is difficult to understand how it can be 
broken 1 except by gun-shot violence. 

FR.\CTUllES OF TUE IIU:\lERUS. -In studying the fractures of the humerus, 
we ruust divide that bone into three parts, - the upper articular end, the shaft, 
and the lower articular extremity. 

Fracture of the upper articula"f' end of the humerus not unfrequently occurs, 
constituting an important class of injuries which have been carefully studied 
by Sir A. Dooper, and more recently by Mr. R. W. Smith, whose work on frac
tures deserves the attenti,,a perusal of' every practitioner. 

Five kinds of fracture of the humerus are met with in the immediate 
vicinity of the shoulder-joint. 'l'wo of these are iutracapsular, viz., simple 
fracture of the anatomical neck, and impacted fracture of this portion of the 
bone. 'l'he remaining three are extracapsular, viz., fractures of the surgical 
neck, - simple, and impacted; and separation of the great tubercle from the 
head of the bone. 

llllrucapsular fractures of the neck of the humer1ts. - When the fracture 
occurs at the anatomical neck, the head of the boue is de~a.ched from the tu
bercles, a little above, or, at the line of insertion of the capsule. These frac
tures arc occasioned by severe falls on the shoulder, and are most frequently 
met with in adults. 

The signs of this injury are by no means very distinct, though much light 
has been thrown upon them by the recent labors of l\lr. Smith. 1'here is loss 
of motion in the shoulder, with s•me swelling and considerable pain; but there 
is some deformity about the shoulder, and an irregularity, produced by the 
upper end of the lower fragment, can be felt towards the inner side of' the 
joint; crepitus is easily produced; and there is, on measurement from the 
acromion to the olecranon, shortening to the ex.tent of about one-third of an 
inch. 

'Vhen this fracture is impacted, the upper fragment penetrates the lower one. 
In consequence of this, the ax.is of the humerus is directed somewhat inwards 
towards the coracoid process: here abo some irregular osseous swelling way be 
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detected. The head of the bone can be felt in tlrn glcnoid ca,,ity, but it is not 
in the axis of ~he lirub1 the elbow projecting ~lightl): from .the side, there Lein;; 
at the same tune a hollow under the acron11on. 'lhcre 1s conscc1ucntly more 
deformity about the joint in the imp:1.ctcd than in the simple intracapsular frac
ture, with the same i1upairmcnt of motion, but only slight crcpitus on firmly 
gr:isping the shoulder and rotating the elbow. 

1n fracture of the anatomical neck of the humerus the portion of bone broken 
off is trnly a foreign b-Ody in the joint, and being unconnected with auy liga
mentous structure, may perish, and thus give rise to destruction of the articu
lation. When this does not take place it is }ltObable that impaction of the 
fragment has occurred, and tlrnt thus its life is mai11h1ined; or it may happeu, 
as l\lr. Smith supposes, that its vitality is occasionally _preserved in consequence 
of some partial union being kept up between it and the rest of. the bone by 
uutorn shreds of capsule. In either case the principal reparative efforts arc 
made by the lower fragment, which deposits callus abunJantly. 

1'1·eatment.-As there is often much swelling from contusion in these cases, 
local antiphlogistic treatment by means of leeches and evaporating lotions shoul<l 
be had recourse to, for a few days. A pad may then be placed in the axilla, 
and a leather or gutta-percha cap fitted to the shoulder and upper arm, the limb 
having previously been bandaged. The band must be supported in a sling, and 
the elbow fixed to the side. ln examining and reducing these intrnca1Jsular 
fractures, no violence should be employed, lest the impaction of the fragment 
be disturbed, or portions of untorn capsule, on which the ultimate osseous 
repair of the injury is dependent, be broken through. 

Exlracopsulw·fractures of the neck of the hmner11s.-In these injuries, the 
bone is broken through the surgical neck, or that portion which is· below the 
tubercles, but above the inserLions of the }Jectoralis major, lati~simus dorsi, 
tercs major, and deltoid muscles. This accident may occur in children as well 
as in adults i in the former the separation taking place throup;h the line of 
junction between the epiphysis and the shaft of the bone. ln this fracture 
there is double displacement; the head of the bone nnd upper fragment are 
rotated outwards, being under the influence of the muscles inserted into the 
great tubercle, whilst the shaft is drawn upwards and inwards under the cora
coid pro.cess, by the muscles going from the trunk to the arm, and by the flexors 
of the hmb. 

The signs of this fracture are sufficiently obvious. The glenoid cav ity is 
filled by the head of the bone, which can be felt in it. Below this there is a 
depression; crepitus is easily produced, and there is great mobility of' the lower 
fragment, and shortening of the limb to the extent of from three.quarters to 
one inch; but the most remarkable sign is the prominence formed by the upper 
end of the shaft of the humerus, which projects under the integuments, :rnd 
can readily be felt under the coracoid process, especially when the elbow is 
pushed upwards and rotated. The axis of the bone is also directed obliquely 
upwards and inwards toward~ this point. In eom:equence of this fragment1 

which is often very sharp and angular, irrit ating the nerves of the axillary 
plexus, a. good deal of pain is complained of in the arm and fingers. 'Ibis si,[!n, 
however, is not met with in children, owing to the greater smoothness of the 
fractured surfaces. 

The impacted extracapsular fracture of the neck of the lrnmerus has been 
especially treated of by Smith in his very excellent work on fractures. Iu this 
injury the superior fragment being penetrated by the inferior one, the continuity 
of the bone and its firmness are in a great rneairnre preserved; hence, tllC usual 
eigns of fracture, such as mobility, displacement, and crepitus, are not readily 
oLtainable, and indeed the signs of this injury are chiefly negative. Thus, 
there is impairment of motion, slight deformity about the joint :lid upper part 
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or the arm, and some crcpitus; but only obtainable with difficulty, and by 
firmly grasping the head of the bone whilst the elbow is being rotated. 

The treatment usually recommended consists in bandaging the limb, putting 
a pad in the axilla, a. leather or gutta percha. cap over the shoulder, bringing 
the elbow well to the side by means of a. bandage, and supporting the hand 
only in a. sling, so that the weight of the arru may be allowed to drag on the 
lower fragment, and thus lessen the displacement. 

In the management of these fractures, I hiwe found a very convenient ~ 
apparatus to consist of a leather splint about two feet long by six inches 
broad, bent upon itself in the middle, so that one half of it may be applie<l 
lengthways to the chest, and the other half to the inside of the injured arm, 
the angle formed by the bend, which should be somewhat obtuse, being 
well pressed up into the axilla. In this way the limb is well steadied and 
the tendency to displacement inwards of the lower fragment corrected. 

In some cases fracture of the neck of the humerus is followed by atrophy of 
the bone, though good union has taken place. 

Compound ji·actu1·e of the surgical neck of the humerus is not of common 
occurrence. Recently I had a case under my care in which the accident 
happened to a lad from a fall out of a window. 'l'hc fracture was transver~e and 
the upper extremity of the lower fragment protruded through the deltoid to 
the extent of au inch and a half. It \Vas reduced with difficulty; as great 
irritation was set up around the seats of injury1 and as there was a tendency to 
protrusion of the upper exiremity of the lower fragment, this was turned out 
by enlarging the wound, and about an inch and a lrnlf of it sawn off. Union 
took place between the fragments, and reco"-ery was effected with a \'cry 
perfect arm. 

S"paralion of the great tubercle of the humerus occMionally occurs from falls 
and blows upon the shoulder; but more commonly as the result of the violent 
action of the three external rotator muscles, which are inserted into it .. In this 
inJury there is a double displacement; the tubercle is carried upwards and 
outwards away from the head of the bone, and under and external to the 
acromlon process; the head is drawn upwards and inwards by the muscles 
passing from the trunk to the arm, as well as by the fiexors of the arm, in such 
a way that it lies upon the inner edge of the glenoid cavity under the coracoid 
process, and is indeed almost luxated. The consequence of this double dis. 
placement is a great increase in the breadth of the shoulder, which is nearly 
double its natural size; on examination a rounded tumor, the head of the bone, 
movable on rotating the arm, can be felt under the coracoid process, whilst 
another osseous mass, the great tubercle, may be felt at the outer and back part 
of the joint; between these a sulcus is perceptible, and crcpitus may be folt by 
bringing the two portions of bone in apposition and rotating the arm. This 
accident, which is of rare occurrence, has been most c:ucfully described by 
Guthrie and Smith, to whom a knowledge of it.s pathology is due. 

The principle of treatment consists in an attempt to bring, and retain the 
detached tubercle in contact with the head of the bone; this ma.y be done either 
by mechanical means, or by relaxation of the muscles. 

The treatment by mechanical means consists in placing a pad in the axilla, 
and bringing the elbow to the side so as to throw out the head of the bone, at 
the same time that, by means of a compress, the tubercle is presse<l into proper 
position, the arm being supported in a sling. 'l'hc treatment by relaxntion of' 
the muscles consists in ele\'ating and extending the arm from the trunk; in 
carrying this out,it is necessary that the patient be confined to bed, the a.rm 
being supported on a pillow. 

Ji'ractures of tlte shafl of the humerus are usually somewhat oblique from 
above, downwards and outwards. The nature of the accident cau be at 
once detected by the great mobility of the fragment, the ready production of 
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crepitus1 and the other ordin:i.ry signs of fracture. The displaccn1~nt usually 
consists in the lower 'fragment being drawn upwards and to the inner side of 
the upper one, which is often somewhat evcrtcd. The treatment is of the 
simplest character, flexing the elbow, band:lging the arm, and the arJplication 
of two or three well-padded splints, tl1c inner one of which should be rec. 
tangular, being all that is necessary. In applying a splint to the inner side of 
the arm, care must be taken that it do not press upon the axillary vein, lest 
redema of the limb occur. 

l\Iay occur through any of the osseous prominences in this situation. Thf>y 
are very commonly complicated with dislocation, with considerable contusion 
of and injury to the joint, or pcrhapis with comminution of the bones and 
considerable laceration of the soft. parts covering them. In most cases· 
swelling speedily comes on, tending to obscure materially the nature of the 
injury. 

FRACTURES OF THE J,OWER. ARTICULAR END OF TilE HUJ\IERUS.-T/te srpa
rntion of the lou:er epi'pliysis of the humerus in children before its ossification is 
complete, is by no means an unfrequent accident, the fragment being carried 
backwards, with the bones of the forearm connected with it, so as to cause 
considerable displacement posteriorly. It may readily be displaced, but slips 
out of its position again, with crepitus, so soon as it is left to itseH". 

A trunsversefractu1·e of the lowt>r n1d 1!{ the lwmerus, just above the elbow, 
occasionally occurs in adults. Jn tllCsC cases thedis-

Fm. 88. placement bnckwards of the forearm and lower fral?
ment, the pain and crepitus, indicate t11e nature of 
the accident. 

Fracture of·either condyle of the humerus may 
arise from blows and falls on the elbow. There is 
considerable pain about the seat of the injury, but 
u::ually not much displacement, unless, as in fig. 87, 
there is a transverse fracture as well. Crcpitus, how
ever may readily be felt by rotating the radius, if it 
be the external condyle that is injured; or by flexing 
rind pronating the forearm, if it be the internal cou
dyle that h::is been detached. 

The treatment of all these injuries must be con
ducted on very similar principles. The swelling and 

inflammatory action, which rapidly supen·ene, usually require local antiphlo· 
µ-istic treatment, the application of cold lotions, or of irrigation, the arm being 
flexed 1 and supported in an easy position on a proper splint. After the subsi
dence of the swelling, the fracture, whatever be its precise nature, is best main
tained in poeition by being put up in angular splints, the forearm being kept in 
the mid-8tate between pronation and supinbtion, and well supported in a f:ling. 
It is in these particular fractures that passive motion, if it ever be employed, 
may be had recourse to, a tendenoy to rigidity about the joint being otherwise 
often left. The motion :;hould be begun in adults at the expiration of a month 
or five weeks; in children at the end of three weeks after the occurrence of the 
accident. 

[In fractures invoking the articulation of the elbow joint, the main difficulty 
in the treatment arises from the nature of the displacement .of the lower frng· 
ments of the humerus. In consequence of the action of the muscles which 
pass fro1.n the arm to their insertion upon the forearm, viz., the biceps, triceps, and 
Ln·achialis anticus, there is a constant tendency to retraction upwards of the 
forearm, and necessarily a corresponding displacement of the lower fragments 
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of the fractured bone. The indic:1tion in the treatment i.s therefore CYidcntly 
-to keep up a proper degree of extension of the forearm, and thus to prevent 
the displacement above de:;cribed. This we believe can best be accomplished by 
the use of the splint recommended by the late Dr. Hewson. 'l'his splint is angular. 
with a flexible joint, and so carved as to fit. with accuracy upon the anterior portion 
uf the arm and fOrearm. By this means a sufficient degree of extension of the 
forearm is obtained, and at the same time all the tendency to excoriation over 
the condyles, so often observed after the application of the lateral anguhlr 
i::plints1 preycntcd.J 

rl'he only fracture of the bones of the forearm that commonly occurs in the 
vicinity of the elbow-joint, is that of the olecranrm; this may happen from 
falls upon the elbow, or from muscular action. The displacement is usually 
considerable, the fragment which is detached being drawn upwards by tho 
triceps muscle. Occasionally, howe\·er, when the ligarnentary expansion of the 
tendon of this muscle is not torn through, there is but l ittle separation of the 
fragments. In the majority of cases, as it takes place from direct violence, 
there is much swelling about the joint, and not unfrequently the fracture is 
compound. The treatment consists in keeping the arm extended for about 
three weeks, by means of a light wooden splint applied along its anterior aspect; 
at the end of this time it may be gradually flexed. 'Yhen the f'eparation of 
the fragments is considerable, buny union does not take place; but when the 
tendinous expansion of the triceps has not been torn, the fracture unites by 
osseous deposit. 

Fracture of the coronoid process ic; an accident of very rare occurrence, but 
would occasionally appear to happen, by falls upun the palm of the hand, the 
forearm being forcibly driven backwards. It may occur from the contraction 
oft.he brachialis anticus muscle, as in the case of a boy, reported by )fr. Liston, 
who, by hanging from a high wall for too long a time, met with this fracture. 
When it exists, the forearm is dislocated backwar<ls, crepitus being dcte~ted as 
it is replaced in position. The treatment consist.<:. in flexing the elbow, plauing 
the arm in a sling, and keeping the joint quiet. Union takes place by ligament 
and not by bone. 

Fractiires of the middle of the forearm, are of \•ery common occurrence, both 
bones being usually broken, with much shortening, angular di~pb~emcnt,. and 
crepitus. Occasionally one bone only is fractured, from the applicatwn of direct 
violence. When this is the casc1 more attention will be required in establish· 
ing the precise nature of the injury. 

The treatment is simple; a splint somewhat broader than the arm, should be 
placed ou either sid~ of it1 and a narrow pad laid along the interosseous space, 
in order that the patency of this may be preserved; no bandage should be placed 
under the splint. If masses of callus happen to be thrown out across this 
interval, the prone and supine movements of the hand will be lo:it, and the 
utility of the limb greatly interfered with. 

Uomp11u11d jl"actures of the elbow-jrJint arc necessarily serious accidents. If 
the articulation be simply opened with little laceration of the surrnunding soft 
parts, and no comminution of the bones, the limb may very commonly be prc-
8ervecl by the employment of active antiphlefgistic treatment. If the bones be 
much shattered, the soft parts not being seriously implicated, removal of the 
splinters, and more or Jess complete resection of the injured joint, will enable 
the surgeon to save the rest of the limb. But if the soft parts be extensively 
contused and torn, as well as the bones com minuted, amputation of the arm may 
be required. 

Compound fracture!!! of the forearm seldom give much trouble or requ ire a.111-

putation, but they very commonly lead to obliteration of the interosseou.s space, 
au<l_ thus impair the aft,er utility of the l imb. 

Jht1\CTURES OF THE LOWER EXTRE)IITY OF TilE R,\DIUS. near the wrist, arr 
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of common occurrence, from falls upon the palm of the hand, g iving rise to ''ery 
considerable and remarkalile displaccmeut, which has often been mistaken for 
dislocation of this joint. 'l'he importance of these fractures, not only in a 
diagnostic point of view, but also in reference to their treatment, has cau~cd them 
to be carefully studied by surgeons, aud their nature and p<lthology have been 
<'specially investigated by Collis, Goyrand, Voillermicr, Nelaton and Smith. 

The si'yns of a fracture of the radius in the neighborhood of this joint are so 
peculiar, that, when once seen, they may always be 

F10. 8!1. recognized without difficulty as diagnostic of' the 
injury. 'l'hc deformity occasioned ~y this acciJcnt 
gives rise to a remarkable undular d1stortio11 of the 
wrist On looking at the injured limb sideways, it 
will be seen that there is a considerable dorsal pro
minence a1Jparcntly ~ituated on the back of the 
carpus. Immediately underneath this, on the palmar 
aspect of the wrist, just opposite the annular ligament, 
there is a remarkable hollow or arch mo~t distinctly 
marked at, and indeed confined to, the radial side of 
the arm; a little aLo\'C this, that is to say, on the 
lower part of the palmar aspect of the forearm, there 
is another rounded prominence, not nearly so b.rge 
or distinct however as the one on the dorsal aspect. 
On looking at the back of the hand it will be seen to 
be placed somewhat obliquely to the axis of the fore
arm, the ulnar border being somewhat convex, and 
the sty loid process of this bone projecting sharply 
under the skin (fig. 89). The radial side of the wrist 
is, on the contrary, somewhat concave, appearing to 
be shortened. 

The pain about the seat of injury is very severe, and is greatly. increased 
oy moving the hand, especially by making any attempt at supinalion. The 

hand is perfectly useless, the patient being unable to support it . 
.All power of rotating the radius is lost, the patient moving the 
whole of the arm from the shoulder at once, and thus apparently, 
but not really, pronating and supinating it. Crepitus can often be 
felt, but in some cases the most careful examination fails to elicit 
it, unless the hand be very forcibly drawn downwards and then 
rotated. 

This fracture usunJly occurs from half an inch to an inch above the 
articular surface of the radiu~. The cause of the particul:tr deformity 
that is observed, and indeed the general pathology of' the injury, 
has been the subject of much discussion, in a great measure owing, 
I believe, to the opportunity of dissecting recent fractures of this 
kind being not very frequent. Some years ago I had an OJlportu
nity of dissecting and carefully examining the state of a limb in a 
woman who died in University College Hospital, twelve days after 
meeting with this aceident. On examining the left arm, which 
presented all the signs of this injury in a marked degree (fig. 89)1 

a transverse fracture of the radius was found about an inch above 
its articular surface. The lower fragment was split into three 
portions, between which the upper fragment was so firmly impacted 
to the depth of more than half an inch as to require some force 
in its rcrno,·al. 'l'he three portions into which the lower fragment 
was split were of very unequal size; the two posterior ones being 

i.mall, consisting merely of scales of bone1 the third fragment, the largest, 
l'Omprising the whole of the articular surface of the radius, which was sowe-
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what tilted upwards and backwards. 'l'o this fragmeut were attac11cd the supi· 
11ator lungus, and the greater part of the pronator quaJratus; the ligaments and 
the capsule of the joint were uninjured. 

rl'his case presented the appearances usually met wit~ in this kind of injury, 
the lower fragment being displaced in such a way Lhat its articular surface 

,.looks slightly upwards, backwards, and some\Vhat outwarJs, so as to be twisted 
as it were upon its axis (figs. 90, 91). The upper frag-
ment is always found in a state of pronatiou, and in niany F10. 91. 
cases is driven into and firmly impacted in the lower one. 

'l'o what is this displacement of the lower fragment 
due? ~s it to muscular action, or to the peculiar 

~:~~~=~ ?n ~·1~~!1u~!1re a~~~1;1::n~~~'~ :~~1 ~~~~e:o1~1~it~e~~~ 
the sole, or indeed the chief cause of this deformity, for 
although the supinator longus is attached to the lower 
fragment, and with the radial extensors would influence 
the position of thil'I portion of the bone, yet it must be 
borne in mind that their antagonists, the pronator quad
ratus and the fl.exor muscles of the wrist, are likewise 
attached to, and exercise their action directly upon this 
fragment, and would have a tendency to counterbalance 
the action of the supinators and extensors. 'These mus
cles also are by no rneans powe1ful, and would certainly 
not be able to withstand ordinary efforts at remedying 
~he displacement, whioh in many cases arc uusuccessful_. That the deformity 
1s the result of impaction, I feel convinced, notwithstanding the elaborate argu· 
ment of l\Ir. Smith in opposition to this view, and my conviction is founded on 
an examination of several specimens of consolidated fracture of the raJins pre
sen·eJ. in the different collections in London, upon the dissection of the case 
already alluded to, and upou the difficulty in any other way of accouuting for the 
occa:sional impos:sibility of properly reducing these fractures. The great traction 
that is usually required to remove the deformity, and the abseuce of distinct 
crepitus in some cm1es,until after forcible traction has been employed, also indi
cate the existence of impaction. At the same time I do not doubt that it occa
sionally happens that these fractures arc not impacted; this would appear to be 
the case in those instances in which crepitus is easily detected, and the fracture 
readily reduced. 

The mode iu which the impaction and deformity occur, appear to me to be as 
follows. 'When a person foils on the palm of the hand, the shock, which is 
principally received on the ball of the thumb, and the radial side of the wrist, 
is not directed immediately upwards in the axis of the radius; but the force 
impinging in a direction obliquely from before backwards, and from without 
inwards, as well as from below upwards, has a tendency to rotate the lower 
fragment on its own axis, and to tilt the articular surface somewhat upward:i 
and outward!:!. As the upper fragment descends, its posterior surface of com
pact tissue is forced into the cancellous structure of the lower fragment, to such 
a depth as will admit of the two anterior portions of compact tissue comin'g 
in contact, and thus the upper line of compact tissue is driven into the lower 
fragn1ent to an extent corresponding to the degree with which the fragment is 
rotated upwards and backwards. If the bone be brittle, or the force be conti
nued after this amount of impaction has taken place, the lower fragment will 
be splintered. 

rl'hc prominence of the styloid process ol' the ulna, is the result of the short
ening of the radial side of the wrist and hand consequent upon the impaction. 

Besides this injury, Mr. Smith has described a fracture of the lower end vf 
the radius in consequence of falls upon the back of the hand, in which the infe· 
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rior fragment is displaced forwal'ds. In these cases the character of the dcferm. 
ity indicates the nature of the injury. It can readily be reduced, with a feeling 
of crepita.tion, by traction. 

In another variety of fracture in this situation, the 1ower end of the radius 
and that of the ulna are broken off, resembling very closely dislocation of the 
wrist backwards. But the fact of the existence of grating, of the ready reduc
tion of the swelling, and of the styloid processes of the radius and of the ulna 
continuing to be attached to, and following the movements of the carpus, will 
be sufficient to establish the diagnosis. 

The treatment of the ordinary fracture of the radius near the wrist is best 
conducted by the apparatus introduced by Nelaton (fig. 92). This consists of 

F10. 92. 

a pistol-shaped wooden splint, which is placed along the outside of the arm, 
reaching from the elbow to the extremity of the fingers. J'orcible exlensio11 
and counter-extension should be practised with the view of disentangling the 
fragments, and removing the dorsal prominence. The splint, thickly padded 
opposite the lower fra~ment should then be applied to the outer side of the 
arm, and the hand being well brought down to its ulnar side, should be band. 
aged to the bent part of the splint. Another short splint, re:iching from the 
bend of the elbow to the lower extremity of the upper fragment should now 

e placed along the inside of the arm, after having been well padded along its 
radial border, so as to counteract the tendency to pronation of this part of the 
bone. The arm must then be placed in a sling. The fracture unites in the 
course of a month or five weeks, and passive motion of the joint may then be 

commenced, but it 
[FIG. 93. will be at least three 

months before the 
stiffness of the hand 
and wrist are so far 
diminished, e\'en by 
the use of frictions 

~IDllBliZ:Z::~---~t,.] :~~bl:~~~h~);ti:~t ~~ 
use the fingers. It 

sumctimcs happens that the radius on both sides is broken at the same time in 
this situ:ttio11 1 constituting a somewhat serious condition, inasmuch as the patient 
is not able to feed or assist himself in any way during the treatment. 

[In the treatment of fractures of the lower end of the radius, Dr. J. Rhl':i. 
Barton, of this city, some years since, recommended the application of two 
straight splints, and of two comprcsse::i, one to be applied over the lower frag· 



FRACTURES OF TOE PELVIS. 2°.Ll 

ment1 and the other beneath the inferior extremity of the upper. Of late, t11i~ 
dressing has b<'en somewhat superseded by the Lox splint of Dr. Boud (fig. 93;. 
in whi~h the palm of the hand rests upon a block, the extremities of the finger~ 
remainrng free. By retaining the limb in this position the muscles will be 
relaxed, and no undue pressure exerted upon their teut.lons. A better chance of 
escaping permanent stiffness will be afforded; should this, however, result, 
despite the efforts of the surgeon "the hand will not entirely have lost its u~ci<. 
For the hand, thumb, and fingers being placed \'ery nearly in the position of 
their most frequent uses, the interossei, the lumbricalcs1 and the several short 
lllUPcles of the thumb, will, by causing only a very limited motion, enable the 
hand to perform very many of its useful functions."] 

Pract11res of the metacarpus m1dfiuyers are of so i.imple a character in every 
way as scarcely to ea41 for detailed remark~. In the treatment, rest of the part 
upon a leather or pasteboard splint is all that is rer1uisite. In compound frac. 
tnre of these bones, every effort should be made to save the part; if removal 
Uecomc necessary, it should be to as limited an extent as possiLle. 

FRACTURES OF THE LOWER EXTREMITY. 

b FR.\CTURES OF TOE I>Er.vrs,·the drmger depends not so much on the extent 
of the fracture as on its complication with internal injury, and the violence with 
which it has been inflicted. Fracture may extend in any direction across the 
pelvic bones, though most commonly it passes throui;h the rami of the pubes 
and ischium 1 and across the body of the ilium 1 near the sacra.iliac articulation 
Ln some cases the symphysis is broken through, and in others the fracture 
extends across the body of the pubes. 

It occasionally happens that a portion of the crest of the ilium is broken oif1 

but this is of little consequence, even though the bone continues depressed. 
When the rami of the pubes and i~chium1 or the whole body of the ilium, are 
broken through, there is, of course, considerable danger from internal injury. 
If the patient escape this, the fracture, however extcnsi\'e it may be, may unite 
favorably. I had lately a patient under my care at the hospital1 with a fracture 
extending through the rami of the pubes and ischium, and across the ilium1 in 
a line parallel with, and close to the sacro-iliac symphysis, so as completely to 
detach one half' of the peh-is, but who recovered without any bad consequences 
occurring. 

The nature of the injury is usually apparent from the great degree of direct 
\•iolcnce that has been infiicted upon the part, from the pain that the patient 
experiences in moving or in coughing, with an impossibility to stand, in con:;e
lJUence of a feeling as if the body were falling to pieces when he attempts to 
do so, with mobility of the part and crepitus on sei7.ing the brim of the pelvis 
un either side and m~ving it to and fro. In examilling a Jiatient with suspected 
fracture of the pelvis, care should, however, be taken not rn push the in,·e:;tiga
tion too closely, lest injury be inflicted by the movemeut of the fragments. In 
those cases, indeed, in which the fracture does not extcud completely acro~s 
the pelvis, or in which it is seated in the deeper parts of the i~chium, an exact 
diagnosis may be impossible. 

lo fractured pelvis, the principal sources of .danger ari!<e from injury to the 
bladder and urethra, with conseyuent cxtravasation of urine; from laceration 
of the rectum, or fracture of the acetahulum; and iu examining the pelvis no 
rough handling should be allowed, lest injury to these parts be inflicted by th!! 
f'r-Jgments. 
,ln the treatment, the first thing to be done is to pass a catheter int~ the 

hla"'?tdcr, in order to ascertain the condition of the urinary apparatus; if 1t be 
iujurcd, measures that will be hereafter described must. be had rccour:;e. to 
'!'he next. thing is to keep th(' part perfectly quiet, so as to bring about umun 
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With this Yiew, a padded belt, or a broad flannel roller, should be tightly applied 
round the pelvis, the patient lying on a hard matt_rc~. 'Ihc knees may tht•n 
be tied together, and a leather or gulta-pcrclrn splmt put upon the hip of the 
side riffectcd, so as to keep the joint quiet, and to prc\"Cnt nil displacement of 
the fragment. 

Fracture of tl1e orrtalnd11t11 is of i·are occurrence, aud can only lrnppen when 
the pelvic Lones have been ext<'n~i\'<'ly broken. 'There is a preparation in the 
l1nivcrsity College Mm=eum, cxhil;iting a commi rrnted fractme of this articular 
surface as well as of the ilium. F:an'.'lon and Sir A. Cooper haYe seen the accta
Lulum separated into its three primitiYe fragments, and the head of the femur 
driven into the pelvic cavity. 

As some displacement of the head of the femur would occur in these C:l!<CS, 

they might be mistaken for dislocation, more ei:pccially as fo\'ersion of the foot 
has been noticed. 'l'hc crepitus and free mobility would however serve as 
disting·ubhing signs. 

With regard to treatment, the application of a leather splint and broad padded 
belt, with local antiphlogistic mc:rn~, is all that can be done. 

Frw·ture of the sacrum is an extremely rare occurrence. The only instance 
uitb which I am acquainted is in the Museum of the College of Surgeons 
'fhc t·occyx, though more exposed, is also but seldom broken. When fractured, 
the pain is usually severe, there being much contu'.'lion and inflammation of the 
li3,amentous expansion that covers this bone, so that the patient is scarcely able 
to walk or to sit. r.i' his pain may continue for months and even years. Routh 
relates the case of a gentleman who broke his coccyx by sitting on the edge of 
n ~muff.box, and who suffered such severe pain that he was obliged to wear a 
p~d on either tuberosity of the ischium, in order that the coccyx might be in a 
kmd of pit, and free from ull pressure when he sat. 

FRACTUHES or TUE n:)JUH arc of great practical interest, from their fre
quency and severity. 'I hey may occur in the upper articular end of the bone, 
i11 its shaft, or in its lower end. In these different situations every possible 
variety of fracture is often met with. 

Fractures of' the pelvic end of the bone may be divided into those that occur 
through the neck u:ithi11 the capsule of the joint, - those that occur out$/dc tho 
capsule, and into those that implicate the t1·oclw11ler alone. 

lntrucapsulm· fracturc-s of thr 11ccl.:. of the femur '\re of t.wo kinds, the simple, 
in which the bone is merely broken across, and the 1'mpacted, in which tho 
lower portion of' bone is driven into the upper fragment. 

The intracapsular fracture may also be looked upon as a special injury of 
advanced litC, being but seldom met with in persons under fifty. Thus Sir A. 
Cooper states tlrnt of 251 ca~e~ that he met with in the course of bis practice, 
only :! were in persons below this age. It may, howc\'er, happen at an early 
penod of life. Thus, i'lr. Stanley has recorded the case of a lad of eightcen 1 

who met with this injury. Another remarkable circnmstanee in connection 
with it is, that it commonly happe11s from very slight degrees of violence, indeed 
almost s~ontane0t~sly. 'J'hus, t.hc janing of the ~oot. in missing a step in gning 
do.wn stairs, catchmg .the toes under the carpet, tripprng upon a stone, or enta~
glrng the fOot in tu.rnrng in bed, arc sufficient to occasion it. It is especially m 
women t.hat this injury is met with . 
. 'lhc occurrence of this fr~~turc in old age is owing indirectly to the changes 
m structure, shape, and posiuon of the head and neck of the femur with ad
rnncing years. 'l'hc cancellous Rtructurc of these parts becomes expanded, the 
cells large, loose, and loaded with fluid fat. The compact structure becomes 
thin11cd 1 and proportionally weakened, especially about the middle and und4r 
part of the neck, which, appca1:ing to yield to the weight of the body, is short
ened; and instead of being oblique in its direction, becomes horizontal, in~erted 
nearly at right angles into the shaft. In consequence of these changes in struc-
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ture and position, it becomes less able to bear any sudden shock by which the 
weight of the body is thrown upon iti and snaps under the influence of very 
slight degrees of violence. Wheu it breaks, the capsule may remain uninjured, 
but the prolongation of it which invests the neck of the bone is usually torn 
through. lu some cases, however, this cervical reflexion is not ruptured, the 
lower portion of it especially often remaining for some length of time untorn, 
at last, howe,·cr, giving way under the influence of the movements of the limb, 
or by being softened by local inflammatory action. As the violence occasioning 
the fracture is generally but slight, and as the '\"ascularity of this portion of the 
bone is trifling in old people, there is but little extravai::ation of blood. 

'fhc fragments arc almost always so separated that the fractured surfaces are 
not in apposition : the upper end of the lower fragment is drawn above and to 
the outer side of the head of the bone, and at the same time is twisted so that 
its broken surface looks forwards. The head remains in the acetabulum 1 attached 
by the ligamentum teres1 and sometimes preserving a connection with the lower 
fragment, through the medium of some untorn portions of the fibrous membrane 
investing the neck. 'l'be capsule is uninjured. 

)Ir. Smith has observed, that in some instances the two fragments become 
interlocked or dovetailed as it were into one another, in consequence of the line 
of fracture being irregular and dentated. 

The sigris of an iutracapsulm· fracture of the neck of the femur are altcra· 
tion in the shape of the hip, crepitus and pain at the seat of injury, inability 
to IDO\'e the limb, with shortening and eversion of it. 'I'hcse we must consider 
separatelyi as important moJifications of each are sometimes noticed. 

'l'he alteration in the shape of the hip is evidenced by some flattening of the 
part, the trochanter not being so prominent as usual. This process is also ap· 
proximated to the anterior superior spine of the ilium, and on rotating, the limb 
is felt to move to and fro under the hand, not describing the segment of a circle 
so distinctly as on the sound side. The circle described by the trochanter on 
the injured side is much smaller than that on the sound side. In the sound 
limbi the trochanter describes the segment of a circle having a radius equal to 
the length of the head and neck of the bone. On the injured side, the circle 
has only a radius equal to the length of that portion 
of the neck that still remains attached to the shaft Fw. 94. 
of the bone. During this examination crepitus will 
usually be felt, though this occasionally is very in· 
distinct and even absent, more especially !f the limb 
be not well drawn do\Vll at the time it is rotated, so 
as to bring the fral3tured surfaces in apposition; 
and much pain is experienced by the patient on 
any movement of, or pressure upon, the joint. 

'fhc attitude of the limb is so peculiar, as in 
general to indicate at once lo the surgeon what 
has happened. 1'here is an appearance of help· 
lessness about it that is striking. As the patieut 
is lying on his back in bed it is evertcd, short. 
ened somewhat, with the knee semi.flexed (fig. 
94); on requesting him to lift it up, he makes 
ineffectual attempts to do so, and at last ends by 
raising it with the toe of the opposite foot, or with 
his hands. On being taken out of bed and placed 
upright, the injured limb hangs uselessly, with the 
toes pointing downwards, and the heel raised and 
pointing to the inner ankle of the sound side, the 
patient being unable to rest upon it. In some 
cases, however, it happens that after the fracture has occurred, the pf!tient can 
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lift the limb somewhat, but with much exertion, from the couch on which he 
is lying; or can even manage to walk a. few paces, or to stand for a few minutes 
upon it, with much pain and difficulty. This is owing either to the cervical 
reflexion of the capsule being untorn, or else to the fragments not being sepa.. 
rated, having become locked into one another; and it usually occurs in those 
cases in which the other and more characteristic signs of this fracture arc not 
well marked. 

Eversion of the limb is almost an invariable accompaniment of this fracture. 
It is most marked in those cases in which the shortening is most cunsiderabl~. 
This eversion has usually been attributed to the action of the external rotator 
muscles that are inserted into the upper end of the lower fragment. But I 
cannot consider this as the only, or, indeed, the principal cause, of this posi. 
tion; for, not only is it very difficult to understand how these muscles can 
rotate outwnrds the limb after their centre of' motion has been destroyed by the 
fracture of the neck of the femur, their action being rather in a direction back
wards tJrnn rotatory under these circumstances, but we find that the limb falls 
into an evertcd position in those cases in which the fracture being in the shaft, 
and altoµ-cther below the insertions of these muscles, no influence can be exer
cised by them on the lower fragment. I look upon ('\'ersion in case!\ of frac
tured thigh as not a muscular action at all, but as being simply the natural 
attitude into which the limb falls when left to itself. E\•eu in the sound state, 
eversion takes place spontaneously whenever muscular action is relaxed, as 
during sleep, in paralysis, or in the dead body; and in the injure<l limb in 
which there is, as it were, a. suspension of muscular action, it will occur equally. 
Indeed, the shortening that takes place will specially tend to relax the ex
ternal rotators, and thus still more prevent their influencing the position of the 
limb. 

Inversion of the foot in cases of intracapsnlar fracture has been noticed in a 
few cases. I have seen one instance of this; Smith, Stanley, and other sur
geons, also record cases. 'rhe cause of this devintion from the usual symptoms 
of this injury has been a good deal discussed. It bas been attributed by some 
to the cervical ligament not having been torn through at its inner side, but 
that, as Stanley obser\'es, may prevent eversion, but cannot occasion inversioni 
by others, to the fact of the lower fragment in these cases being always found 
iu front of the upper one. This circumstance, which is much insisted on by 
Mr. Smith, appears to me to be rather the result than the cause of the in\'er· 
sion, for any rotation inwards of the lower fragment by the ndductor muscles 
of the thigh would have a tendency to draw the upper end of this fragment to 
the anterior, or, in other words, the inner side of the upper one. I am rather 
disposed to think that this inversion is owing, in some eases at least, to the 
external rotators being panilyzcd by the \'iolcnce they receive from the·injury 
that occasions the frncture, nnd that thus the adductors, acting without :rnta
gonists, draw the thigh and leg inwards. In the instance that fell under my 
observation, anti. in some of those that have been published, the fracture 
resulted fi-om direct injury to the hip, and was not occasioned by the patient 
jarring his foot, or by any indirect violence operating at the end of the limb. 

The shortnii"!J in cases of fracture within the capsuie seldom exceed~, in 
the first instance, half nn inch to an inch, depending on the extent of the 
separation between the fragments, and cannot, indeed, in the early periods o.f 
the fracture, very well exceed the width of the neck of the bone, as the capsule 1s 
usually not torn through. After the fracture has existed some time, the capsule 
of the joint may yield, allowing greater separation between the fragments, and 
then it may amount to two, or even two and a half inches. It not uncom· 
manly happens that the ~hortening, which is at first but very slight, about half 
an inch, suddenly increases to an inch or wore; this is accounted for on the 
1J 11pposition of the cervical ligament, which had at first not been completely 



FRACTURES OF TIIE NECK OF TUE FEMUR. 225 

ruptured. at last gi,·ing way entirely; or, it may be owing to the fragrncnts 
which were originally interlocked, becomiug separated. lt is in those cases in 
which there is but slight separation of the fragments, and con<:.equcntly little 
shortening, that the other sigus of fracture are not very strongly markcd 1 and 
that the patient preserves some power over the movements of the limb. 

'fhc constitutional disturbance in intracapsubr fracture of the neck of the 
femur in old people is often considerable, and the injury frequently terminates 
fatally, from the supervention of congestive pncumoni:l, an asthenie state of 
system, or sloughing of the natcs from confinement to bed during treatment. 
Hence, this injury must always be considered a:s one of a very dangerous and 
not unfrE'qucntly fatal character. 

'l'he treatme11t of these fractures turns in a f!rcat measure upon the view 
that is taken of their mode of union 1 and on the constitutional condition of 
the patient. In some cases no union occurs, hut the head of the bone remains 
in the acctabulum, being hollowed into a smooth, ha.rd, cup-shaped cavity, in 
which the neck, which has becoruc rounded off and polished, is received, and 
plays as in a socket. 

'.l'hc union of the intracapsular fracture of the neck of the femur takes place, 
however, in the great majority of cases, by fibrous tissue. 1'bis is owing to 
two causes. In the first place, to the circumstance that the fractured sur
faces are not in apposition with one another, which 1 look upon as the mo~t 
important; and, Secondly, that the rnscular supply sent to the head of the 
bone, consisting only of the blood that finds its way through the vessels of' the 
ligamcntuw tcres1 is insufficient for the proper production of callus. 

Lu some cases, however, bony union takes place. 1'his can only happen 
when, iu consequence of the cervical li;;ament being untorn, or the fracture 
being impacted, the surfaces a.re kept in some degree of apposition, and the 
n1-:cular supply to the head of the bone is speedily augmented by the blood 
carried into it through the medium of the plastic matter that is deposited 
between the fragments: under no other circumstances is it probable that O!"'SCOU!i 
union takes place in these fractures; hence the unfrcqucncy of its occurrence, 
there being in all probabilit>' not more than e_ighteen or twenty cases on record 
as havin.:; t.hus terminated, 111 this country. \\'hen bony union has taken place, 
the head will usually be found to be somewhat twisted round, in such a way 
that it looks towards the lesser trochanter1 owing to the evcrsion that has taken 
place in the lower fragment. 

As these fractures do not unite by bone, unless the fragments arc in good 
contact, it is useless to confine the patient to bed for auy long period, if the 
signs, especially the amount of shorte11i119, indicate considerable separation 
between the fragments, or if the patient be very agecl and feeble. Under these 
circumstances1 lengthened confinement to bed mo~t commonly proves fatal by 
the depressing influence it cxc.rcises on the general health, by the intcrcurrcnce 
of visceral disease, or by the supervention of bed-sores. It is, therefore, o. good 
plan to keep the patient in bed merely for two or three weeks, until the limb 
has become somewhat less painful, the knee being well supported upon pillows. 
After this time, a leather splint should be fitted to the hip, and the patient be 
got up upon crutches. There will be lameness during the remainder of life, 
but, with the aid of a stick a.nd properly adjusted splint1 hilt little inconve
nience will be suffered. 

When the fragments do not appear to be much separated, there being _but 
little shortening and indistinct crepitus1 a.nd more particularly if the patient 
be not very aged, but in other respects sound an<l well, an attempt may be 
made t.-0 procure osseous union. This may be done by the application of the 
long thi~h splint, or, if this cannot very readily be borne, by the double inclined 
plane, with a padded belt strapped round the hips. This apparatus should 
be kept applied for at least two or three months1 when a leather ~plint may 
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be put on, and the patient be got upon crutches. During the whole of the 
treatment, a generous and even stimulating diet should be ordcrc<l 1 and the 
patient kept on a water-bed or .cushion. In these fractures of the neck of the 
femur, the starched bandage Wiil often be found to be most u~cful. ]t, may bl! 
applied as in fractured thigh, but should have adJitional strength in the spica 
part, and indeed may be provided with a small )J<ISteboard cap1 so as to give 
more efficient support. ln old people, this plan of treatment is especially 
advantageous, as it enables them to sit up, or even to walk about, and thus 
prevents all the ill effects of long confinement to bed. 

'!'he extracapsular /ra«lttre of the neck of the femur is cowmonly met with 
at an earlier period of life than the injury which has just been described, being 
most frequent between the ages of thirty and forty. It is the result of the 
application of great and direct violence upon the hip, and occurs equally in 
both sexes. 

'l'his fracture may be of two kinds, the simple and the 1'rnp,1Cted. In both 
cas('S the neck of the bone is commonly broken at, or immediately 01:1tsi<le1 the 
insertion of the capsule of the joint. 1'he fracture is almost invanably com. 
minuted: indeed, I have never seen a case in which the great trochantcr was 

not splintered iuto several fragments. In 
Fw. 9;}. many instances the lesser trocLanter is de

tached, anJ. the upper end of the shaft 
iujure<l (fig. 95). '.l'his splin tering of the 
trochanter is owing to the same violence 
that breaks the bo11e, fureing the lower end 
of the neck into the cancellous structure of 
this proce1"s1 and thus, by a wedge-like 
action, breaking it into fragments. \Yhen 
the neck coutinue.s locked in between these, 
we have the impacted form of fracture. 

The signs of e.ctracop;m/ur f'r:i.cture rary 
according as-it is simple or impacted, but in 
both cases they partake of the general 
character of those that are met with in 
fractures within the capsule. The indi
vidual signs, however, differ considerably 
from these. 

The hip will usually be found much 
bruised and swollen from cxtravasation of 
blood, which is usually considerable. The 
crepitus is very distinct and loud, being 

readily felt on laying the hand upon the trochanter, and n1ovi11g the limb. 
The l)eparate fragments into which the trochanter is splintered may occasion
ally be felt to be loose. 'l'he l)a.in is very severe, and greatly increased by any 
attempt at moving the joint, which to the patient is impossible. 

The eversion is usually strongly marked, and the position of the limb is cha
racteristic of complete want of power in it. Inversion occurs more frequently 
in this fracture than in that within the capsule. Smith finds that of 7 cases of 
inversion of the fonb in fractures of the neck of the fomur, 5 occurred in the 
extra.capsular fracture; and of 15 cases of extracapsular fracture, this condition 
was met with in three. When there is much commioution of the trochanter, 
the foot will commonly remain in any position in which it is placed, but gene· 
rally has a tendency to rotate outwards. 

The shorte11.i11g of the limb is very considerable, being never less than from 
an inch and a quarter to two inches and a half, and often extending to three or 
four inches. 

The impacted extrarapsula1· fracture of the neck of the thigh bone occurs 
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when the upper fragment is driven into the cancellous structure of the lower 
one, remaining fixed there (fig. 96.) The signs of 
this form of fracture are often of a somewhat ncga- Frn. 06. 
tivc character, rendering its diagnosis and detection 
extremely difficult. In many cases there is pain 
about the hip, with slight eYersion of the foot, and 
some sborticning, usually amounting to about half an 
inch, but never exceeding one inch. '!'here is but 
little crepitns; in some cases none can be detected, 
and the patient can frequently raise the foot for a 
few inches off the couch on which it is lai<l, and eYcn 
walk upon it with a hobbling motion, though wit.h 
much paia. In consequence of the impaction the 
limb cannot be restored by traction to its proper 
length, and consequently incurable lameness always results from this injury. 

The dt"aynosis of the different fonru of fracture of the neck of the thigh bone 
from one another, and from other injuries occurring in the vicinity of the hip 
joint, is a mattor of considerable importance1 and often of' no slight difficulty. 
Between the intracapsular and the ordinary extrncapsul:ir fractures there can 
be no difficulty; all the signs of the latter being so much more strongly marked 
than those of the former injury, the difference of age and the dc7rce of violence 
required to break the bone being also important elements in the diagnosis. It 
is more difficult to distinguish between the intracapsular fracture and the im
pacted extra.capsular fracture. In the former case, however, the crcpitus and 
eversion are more marked, and the injury usually occurs from less direct Yiolence 
than when the fracture is outside the capsule. In the latter case, <1lso, traction 
cannot restore the limb to its proper length as in the former instance. 

In severe contusions of the hip there is sometimes eversion of, and inabilitj 
to move the limb, so that at first sight it might be supposed that the bone was 
broken. In these cases1 however, the absence of shortening and crepitus will 
always establish the diagnosis. 'l'he difficulty is greater, however, in those 
instances in which the hip-joint h;:wing been the seat of chronic rheumatic in
flammation, the limb is already somewhat shortened; here, however, tile history 
of the case, and the fact of the shortening not being of recent occurrence, will 
be sufficient to establish the aature of the injury. 
'fhe diagnosis of these injuries from dislocations will F10. fl7. 
be considered in a subsequent chapter. 

In the extra.capsular fracture of' the neck of the 
femur, death not uncommonly results from the se
Yerity of the injury, the pain and irritation of the 
fracture and the consequent shock to the system. 
The great extravasa.tion of blood into the tissues of 
the limb has been known to be sufficient to account 
for the fatal result. When the patient lfrcs, bony 
union takes place, large irregular stalactitic masses 
being commonly thrown out by the inferior fragment, 
so as to overlap the several splinters of bone. This 
callus is most abundant posteriorly in the iutcr-tro
chantcric space (fig. 97). 

The treatment of the extracapsular fracture may 
very com·eniently and efficiently be conducted by 
means of the long splint, a padded belt, if necessary, 
being strapped firmly round the hips underneath it; 
?r t~te plan recon~meuded by Sir A. Cooper.of placing the patient on a doub ,, 
mclrncd ~bne, with both feet and ankles tied together, and a broad belt, w•~JI 
padded1 firmly strapped round the body. so as to press the fragments of the 
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troch.nntcr firmly against one another, will be fout.1d an excdlcnt nlldc of keeping 
the hmb of a proper length, and the fragments rn contact 

Occasionally the fracture extends through the trochanter major without im
plicating the neck of the bone. Ilere there is shortening to abou~ three-fourths 
of an inch, or an inch, with much eversion and crcpitus readily fek This 
fracture, which unites firmly and well by bone, must be treated in the same way 
as the last. 

Compound fractures of the necl.; of the femur can only occur from bullet 
wounds. These cases require amputation at the hip-joint, unless the excision 
of tlie injured head of the bone be thought worthy of a trial. 

Ftoclures of the .~lu~ft of t!tefe11mr are of very common - ------,--,-·-· 
possible variety of this injury being met with here. 'fhcy are 
except in children, when they are commonly transverse, and are 
nuted, double, or compound. 

'J.'he si911s arc well marked. There is shortening usually to a considerable 
extent, with cvcrsion of the limb, crepitus readily produced, and much swelling 
from the approximation of the attachments of the muscles. The lower frag
ment is always dra.wn to the inner side of the upper one, and rotated outw:irds; 
and when the fracture is hig-h up there is a great tendency to angular de
formity, in consequence of the projection outwards of the lower end of thr. 
upper frag-ment. 

l have lately had an opportunity of ascertaining by dissection the condition 
of parts that leads to the cversion and projection forwards of the lower end of 
the upper fragment in fractures of the femur, in the case of an old man who 
died about three hours after meeting with a. compound cornminutcd fracture of 
the middle and lower thirds of the right thigh-bone, and in whom this condi
tion of the upper fragment was very distinctly marked. It was found that the 
gluteus m:iximus and medius could be divided without affecting the position of 
the bone; but when the gluteus minimus was cut across, it yielded somewhat. 
The pyriformis and external rotators were now felt to be excessively tense, and 
on cutting these across, the end of the fragment could at once be drawn in 
wards, all opposition ceasing. The projection forwards still remained, howc,·e ,•; 
and this, which was evidently clue to the tension of the psoas and iliacus mus
cles, yielded at once on dividing them. It would thus appear that there is a. 
double displacement of the lower end of the upper fragmcnts,-outwards, 
depending on the action of the external rotators, and forwards, owing to the 
contraction of the psoas and iliac muscles. 

The treatment of fractures of the shaft of the thigh-bone may be conducted 
in four different ways; each of which presents advantages in particular forms 
of theso .injuries; hence an exclusive plan of treatment should not be adopted. 

lst. The fracture may be treated by simply relaxing the muscles of the limb. 
This is effected by laying it upon its outer side, flexing the thigh well upon 
the abdomen and the leg upon th~ thigh, and supporting it in this position by 
an angular wooden or leather splint, extending from the hip to the knee, or 
outer ankle, and by a short inside thigh splint. 'l'his position I usually adopt 
in fractures about a couple of inches below the trochantcrs, in which there is a 
great tendency to the projection outwards of the lower end of the upper frag:· 
ment, and find these cases turn out better in this way than by any other plan 
of treatment. 

2d. Extension, without regard to muscular relaxation, by means of Liston's 
long splin.t and pe:ineal band, will be found a most successful plan of treating 
fractures m the middle and lower part of the thigh. 

In employing the long tiplint for the treatment of these fractures, care must 
be taken that it be of sufficient length to extend about six inches below the 
sole and nearly as high as the axilla. The perinea! band should consist of :i 

e:oft handkerchief covered with oiled silk, and must be gradually tightened. If 
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the perinea} band occasion excoriation or undue pressure, so as to necessitate its 
removal, I have found advantage from keeping up extension with a heavy 
weight attached to the lower end of the splint. 

In cases of compound fracture, where the fracture exists in the posterior 
and outer Jlart of the limb, I have found a long thigh splint, made of oak and 
bracketed opposite the seat of injury, the ruust convenient appuratus, enabling 
the limb to be kept of a proper length, and the wound to be dressed at the 
Eame time (fig. 98). 

F10. 98. 

3d. The double inclined plane is especially useful in many compound fra~~ 
tures of the thigh, often admitting of greater facilities for dressing the wound, 
and the general management of the case, than any other apparatus that can be 
applied. 

4th. The starched bandage may be employed in most cases. In treating 
fractures of the shaft of the femur with the starched bandage, the following 
plan will be found convenient. A dry roller should be applied to the whole of 
the limb evenly and neatly, which must then be COYercd with a thick layer of 
wadding; a long piece of strong pasteboard, about four inches wide, soaked in 
starch, must next be applied to the posterior part of the limb, from the nates 
to the heel. If the patient is yery muscular, and the thigh laq~e, this must be 
strengthened, especially at its upper part, by having slips of bandage pasted 
upon it. Two narrower strips of pasteboard arc now placed ~dong either side 
of the limb, from the hip to the ankle, and unother shorter piece 011 the forepart 
of the thigh. A double layer of st:irched bandage should now be applied over 
the whole, with a strong and well-starched spica. It should be cut up and 
trimmed on the second qr third day, and then reapplied in the usual way. With 
such an apparatus as this I ha,·e treated many fractured thighs, both in adults 
and children, without confinement to bed for more than three or four days, and 
without the slightest shortening or deformity being left (fig. 79). The points 
to be especially attended to, are, that the back pasteboard splint be very strong, 
at the upper part especially, and that the spica be well and firmly applied, so 
that the hip and whole of the pelvis be immovably fixed. 

[In the treatment of fractures of the thigh, the majority of American sur
geons prefer dressing the limb in the extended position, and for the most part 
make use of the apparatus of Dcsault, as modified by Dr. Physick. This is 
composed of two splints; an external one extending from near the axilla to 
beyond the foot, and an internal one reaching as high up as the perineum. 
Both splints should be enveloped in a splint cloth. '!'he perinea! or counter
extending band is ma.de of muslin stuffed with cotton, and should be provided 
at its extremities with strong tapes, or, better still, with a strap and buckle. 
These should then be carried through mortices in the upper extremity of the 
long splint, and thus counter-extension may be obtained in a line nearly parallel 
with the long axis of the body. To prevent excoriation of the perineum, it is 
well to encase the counter-ex:tending band in chamois leather. 

Extension should be effected by the buckskin gaiter, by a Jrnndkerchicf, 
or by means of two long stout stri}lS of adhesive plaster. These should 



230 

Le applied on either side of the limb in a. longitudinal direction, and should 
reach from above the knee to beyond the sole of the foot; two or threo 

FIG. 99. 
circular adhesive bands will effectually prevent them 

~1~o~is~Ii~fi~~1~1 P;!~~:;~n~fi1~i1~?1 J..~r~~~~~~·i~;, !!;~~i,~~;:~rJ 
there be any tilting upwards of the superior fragments i 
and of two junk-bags. These latter should be placC'd 
between the limb and the splints, and lateral pressuic 
exerted by means of transverPe tapes carried around the 
whole apparatus. 

For the purpose of keeping up an accu.,ratc degree of 
extension, it may often be convenient for the surgeon to 
U\'ail himself of some mechanical contri\·anceadjusted to 
the inferior extremity of the long splint. The most 
eligible of the many inventions for this purpose, are, 
we believe, the endless screw of Dr. Hamilton, and the 
extending screw of Dr. T. Hewson Bache. By the me
chanism of the latter, the extending power is so applied 
as always to act in the line of thl' longitudinal axis 
of the limb. 

If the surgeon in the treatment of a fractured thigh, 
should desire to dress the limb on an inclined plane, the 
apparatus of Professor Nathan R. Smith, of Baltimore, 
will be found to answer the purpose admirably. It is light, 
portable>, and when the limb is suspended, permits of a 
slight swinging motion. Jn fractures also of the bones of 
the leg, it frequently will fulfil every indication.] 

FRACTUlt.ES IN TnE VICI:-IITY O~' TIIE KNJ;[.JOINT. -

1'hc lower end ..,f t.he femur is not unfrequently broken in a transverse direc
tion, both condjlP3 being detached. This may occur in children from the lower 
cpiphyses not bPing as yet solidly united to the slrnft of the bone. In other 
cases again the fracture extends through one of the condyles, detaching it from 
the shaft of the bone. The readiness with which C'repitus can be felt, and the 
line of fracture made out, determines at once the nature of this accident. These 
cases are sometimes complicated with wound of the knee-joint, rendering ampu
tation necessary. They are best treated on the double inclined plane. I have 
lately had a case of impacted fracture in this situation under my care, the upper 
fragment, which was very oblique, being firmly driven into the cancellous struc
ture of the lower one (fig. 99). 

FRACTURES OF THE PATELLA are most frequently met with in men, not very 
commonly occurring in women, and very rarely in children. I have, however, 
Ecen the }Jatella. broken in a child under ten years of age. They may be the 
result of direct Yiolcncc, when the fracture is often comminuted, or the bone 
may be broken longitudinally, being split, and the joint injured. llut mo!lt 
frequently they occur as the consequence of muscular action; the bone being 
torn across by the violent effort made by the extensor muscles of the thigh, in 
the attempt a person makes to save himself from falling when he suddenly slips 
backwards. All fractures of the patella from muscular action arc transverse, 
the lower portion of the bone being fixed by the ligamentum patellre j the upper 
segment is torn off by the spasmodic action of the extensors at the moment that 
the knee is bent, whilst tlie person is in the act of falling backwards. It not 
unfrcqucntly happens when one patella. has been fractured, that the unsteadi
ness of gait causes the opposite one to be broken by muscular action in an effort 
to save a fall. 'l'he same patella may be broken more than once; in-those cases 
that 1 h:we seen, the second fracture ha~ always occurred in the upper fragment, 
a little above the line of original fracture . 
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The M9ns Qf this fracture are very evident. When transverse, the separation 
between the fra~ments, which is much increased by bending the knee (fig. 100), 
and the inability to stand or to raise the injured limb, indicate wh[tt 
has happened; when longitudi nal or com-
minutcd, the crepitus and mobility of the frag- Fro. 100. 
men ts; and there is usually cousidcrable swell
ing of the knee-joint in these cases, with perhaps 
'"ound of it. 

When the bone is broken transHrsely, it very 
rarely indeed unites by osseous matter, in con
~equencc of the wi<le separation of the frag
ments; there are, however. two or th ree ca8CS 
on record in whiCh this kind of union has taken 
place in these fractures. Jn the longitudinal 
and comrninuted fractures, o!:!scou~ union readily 
occurs, the fragments remaining in close appo-
8ition. In the majority of cases of trans .... erse 
fracture, the fragments remain separated by an interval varying from one-fourth 
of an inch to an inch, but in some instances the gap is much frrcater, amounting 
even t-0 four or fh-e inches. \\'hen the separation docs not exceed an inch nnd 
a half, the gap is usually filled up by fibrous or ligamentous tissue, uniting the 
fragments firmly. In some of the cases, however, in which the separat ion l>e
twe<'n the fragments does not exceed this distance, and in most of those in 
which it extends beyond it, l\1r. ,\T. Adams has fo und that the fracture is not 
united by any plastic matter that has been thrown out, but that the fragments 
arc bound together simply by the thickened fascia. which passes over the patella, .. 
with which is incorporated the bursa patelloo. Mr. Adams finds that the apo
ncurotic structure thus uniting the fragments may be arranged in different ways . 
'fhus, it may pass between, and be adherent to the anterior perio .... tenl 8urface 
of both fragments; or, the connecting aponeurosis may be reflected over, and be 
adherent_ to, both the fractured surfaces; or, lastly, and this is the mo8t frequent 
form of arrangement, the conuecting aponeurosis may pass from the periostea l 
surface of the upper fragment to the fractured surface of the lower one, to which 
it becomes closely and firmly united. In the majority of cases, when united by 
aponcurotic ti~sue, the fragments gape somewhat towards the skin, comin~ into 
better contact posteriorly. '£bus, it would appear that a patella fractured trans
versely may unite in two ways; most frequently, by the intervention of thick
ened aponeurotic structure, and, next, by a ligameritous or fibrous band. Of 
31 specimens iu the J .. onclon museums, examined by l\lr. Adams, it was found 
that in 15 aponeurotic unio11 bad taken place, in U ligamentous uuion, and in 
the remaining 4 the kind of union coul<l not be determined. 

The aponcurotic union always lea,·es a weakened limb and an uuprotcctcd 
joint, for in consequence of the separation of the fragments, the folding in of 
the fascia, and its adhesion t-0 the capsule of the joint, the fingers ea.n be thrust 
in between the articula1· surfaces of the knee. 

In the treatment of a fractured patella, the pri ncipal point to be attended to 
is, to keep the fragments in sufficientlJ close apposition for lig:uncntous union 
to take place between them. With this view, the upper fragment, which i~ 
mornble, and has been retracted by the extensor muscles of the thigh, must be 
drawn down, so as to be approximated to the lower one, which is fixed by thC' 
ligam<:ntum patellro. This approximation of the fragments may be effected 
<:ithcr by vosition and relaxation of the musc les, or by mechanical contrirnnce. 
By placing the patient in a semi-recumbent position, and elevating the leg con
~idera.b ly, ~o as to relax the muscles of the thigh completely, the upper frag-
111cut may be brought dawn to the lower one, an<l, if necessary, may be retained 
there, after any local inflammation that results from the acciden t has been ;;ul• 
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dued, by moulding a gutta percha cap accurately to mid fixing- it firmly upon 
the knee, or by the application of paJs of lint antl broad straps of plaster. This 
rosition must be maintained for at least six weeks, at the expiration of which 
time the patient ruay be allowed to walk about, wc~riog, howcver1 an elastic 
knee-cap, or, what is better, a straight leather splint Ill tho ham, so as to pre
vent the knee being bent for at least three month:;. If this precaution be not 
taken, the union between the fragments, which at first appear to be in very close 
contact, will gradually lengthen, until in the course of a few months an interval 
of i;everal inches may be found between them. In these cases, however, even 
though the separation between the fragments be great, it is remarkable how 
well the limb may be used, especially on level ground; and with the aid of a 
knee-cap but little incom·enience is experienced by the patient. 

Compound and comminuted fractures of' the patella, especially if occasioned 
by bullet-wounds, and injuring the knee-joint, are usually cases for immediate 
am1rntaLion. 

lu most cases of fractured patella the starched bandage will be found a ,·ery 
useful mode of treatment, the patient being with it enabled to walk about 
during the whole of the treatment. 'l'he action of the bandage is much increased, 
by drawing down and fixing the upper lragment by two broad strips of pluster 
firmly applied above it. A back splint of pasteboard is required to fix the knee, 
and a good pad of lint, with a figure of 8 baudage, should be uwlied abo,·e and 
below the fracture to keep it in position. In several cases I have '°btained very 
close and firm union between the fragments in this way, without confining the 
patient to bed after the third day. 

FRACTURES OF TllE LEo.-'fhe bones of the leg are frequently broken. The 
tibia, though a stronger bone than the fibula, is most frequently fractured, 

• owing to its being more exposed and less protected by muscles, and recei,·ing 
more directly all shocks communicated to the heel. '.l'hc fractures of the upper 
part of this bone are usually transverse, and mmlt from direct violence; tho:.c 
of the lower extremity, oblique, and proceed from indirect violence. When 
both bones are broken, the usual signs of fracture, such as shortening, increased 
mobility at the seat of injury, and crcpitus, render the diagnosis easy; but 
when one bone alone is broken, it is not always a yery simple matter to deter· 
mine the existence of the fracture; the sound bone, acting as a splint, preYent· 
ing displacement, and keeping the limb of a proper length and steady. If it 
be the tibia alone that has been broken, the fracture may be detected by run-
11ing the finger along the subcutaneous edge, until it comes to a point that is 
surnewhat irregular, puff)', or tender, where by accurate examination some mo
bility and slight crepitus may be detected. When the fibula alone is broken, 
the thick layer of the peroneal muscles, overlaying its upper two-thirds, renders 
the detection of the fracture difficult, but in the lower third it is easy, by atten
tion to the same signs that occur in fractured tibia. 

In the treatment of fractures of the leg, l\J 'In tyre's splint will usually be 
found of great service during the earlier periods, more especially if there be 
muc~ ecchymosis or extravasation, as it keeps the limb in a~1 easy position, and 
adm1.ts oi the ready application of evaporatrn_g lotions. After the swelling has 
subsided, the stard1 bandage should be applied, and the patient be all°'"lled to 
moye about on crutches. In some casc:s of! fracture of the bones of the leg, 
l1owever, M'lnt!re's apparatus is not ap1~lieable. This is more pal'ticularly the 
case when the fracture 1s very oblique, from above downwards, and from before 
bae~~arcls; under tbes~ cir~umstauccs, the fragments. cannot. be got in.to good 
po:s1t1on so long as the limb 1~ kept extended and restmg on its posterior sur
tace; the bones riding cousiderahly1 and one or other of the fractured ends 
pressing upon the skin in such a. way as often to threaten ulceration. ln these 
cases it is, that division of the tcnclo Achillis has been practised, with a view 
•f removing the influence of mu:::culur coutrnction. This ap11ears tr1 me, however, 
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to be an unnecessarily se,·cre procedure, and certainly was not a very successful 
one in two cases in which I practised it; for althongh the tendon was ex. 
ceedingly tense, but temporary benefit resulted, the displacement returning 
under the influence of the other muscles inserted into the foot. In these cases 
the Lo nes may usually be got into excellent position by flexing the th igh well 
upon the abdomen, aud the leg upon the thigh, so that the heel nearly touc:hc:3 
the natc~, and then laying the limb on its outer side on a wooden leg splint, 
provided with a proper foot-piece, and keeping it fixed in this position. In 
some cases the swing-box will be found a useful and very easy apparatus. 
ln some fractures of the leg, the lower end of the upper fragment projects 
considerably, and cannot be got into proper position so long as the knee is kept 
bent; but if it be extended, so as to relax the extensors of the thigh, the bone 
is readily brought into good posit.ion. In fractures of the le?, however, as in 
all injuries of a similar kind, no one plan of treatment should be adopteld exclu
sively, but the means bad recourse to should be varied, and suited according to 
the peculiarities of each individual case. 

Compound frartures of the leg arc best treated on l\l'lntyre's splint, which 
admits of proper dressings being applied to the scat of injury more readily than 
any other apparatus. The details of the treatment of these injuries must be 
conducted in accordance with those general principles that were discussed in 
speaking of compound fractures. 

In fractures of the leg, the starch bandage is especially applicable. It should 
be applied as follows. A dry roller having been put on to the limb, well 
covered \Vit.h wadding, a strong pasteboard splint, four inches broad, and long 
enough to extend from the back of the knee to six or eight inches beyond the 
heel, should be applied to the back of the leg. The projecting terminal piece 
is now to be turned up along the sole of the foot, and two lateral strips adapted 
to either side of the limb. Q,•cr this the starch bandage, single or double, 
according to the size of the limb, must be tightly applied. .After it is dry, 
about the end of the second day, it must be cut up n.s represented in }~ig. 81, 
and re.adju~tcd, and the patient may then walk on crutches with perfect safety. 
In compound fractures of the leg, a trap may be cut iu the bandage, n.s repre
sented in l?ig. 82, through which the wound can be dressed . 

. FRACTURES IN TUE VJCJNJTY OF TFIE ANKLE·JOlNT arc amongst the most 
common injuries of the bones of the lower extremity. They arc usually occa
sioned by twists of the foot, by catching it io a hole whilst running, by jumping 
from a height to the ground, or off a. carriage in rapid motion. These fractures 
arc usually associated with severe strain, or e\'en <lislocation, of the ankle. 
'l'be twist of the foot is almost invariably outwards, the sole remaining slightly 
turned in this direction, though not always to the extent that Dupuytren states, 
and the inner malleolus projecting under the skin; most commonly the toes arc 
turned somewhat out, and the heel in. 

l'1actures of the lotcer ends of tAe Tibia and Fibula present fuur <li~tinct 
varieties. 

1st. 'l'he fibula. may be broken at from two to three inches above the mat. 
leolus extcrous, the deltoid ligament being either stretched or torn. 

2d. The fibula may be fractured about three inches above the ankle, the tip 
of the mallcolus interuus being splintered off as well. This constitutes the form 
of injury called "Pott.'s fracture,'' and is perhaps the most common frac:t.urc in 
thi~ situation. 

3d. The fibula may be fractured at about three inches aboYe the ankle, und 
the lower end of the tibia at the same time he splintered off in an oblic1ue dircc· 

~~~1111:~f: ~:~~~0:1~1~0b~,~~:~~1~ 1:tr,i~;:;ri~u)!~i;~,!~~1;i·n~/~~~;1~,8~~~ t~~~i~tJ~r:~~~ 
divisions of the extcrnul latcral ligament being torn through. 

'fhe signs of these fractures vary somewhat accordiug to the bone that Ls 
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injured. When the fibula alone is broken, there is but slight disphiccmcnt of 
the foot, but great pain and much swelling, with pc1hap~ 

F10. 101. indistinct crcpitus and irregularity of outline at the $Cat 
of fracture. If the tip of the inner mallcolus is broken 
off as well, this may be ascertained by feeling the depres
sion above the detached fragment. In those cases in which 
the lower end of' the tibia is obliquely splintered, as well 
as the fibula broken, there are not only the ordinary 
signs of fracture, with eversion of the toes, and a cor· 
responding turning inwards of the heel, and some rota
tion of the foot outwards, but the mallcoli are widely 
separated, giving an appearance of great increase of 
breadth to the joint; crepitus is very readily felt, and a 
depression can be perceived corresponding- to the line of 
fracture. 

In these cases there is always a great deal of swelling 
from ccchymosis and inflammatory action, which requires 
to be subdued by the continuous application of cold be

fore any apparatus can be applied. If there is not much displacement of the 
foot, the treatment may best be conducted by splints with good foot-pieces, and 
the starch bandage. If the foot be much twisted, Dupuytren's splin t should be 
applied on the opposite side to that on which the twist of the foot has taken 
place, the pad being thickly folded at its lower end, and not descending below 
the ankle. Much stiffness is always felt after union has taken place, the ankle 
remaining weak and useless for a long time. 

Compound F1·acl1tres of the ankle.joint are very serious injuries, commonly 
requiring amputation, if associated with dislocation and extensive wound of the 

soft parts. If, however, the wound be of but 
[Fw. J02 moderate extent, clean cut, and the tibial artc. 

ri es uninjured, the fractmcs should be reduced, 
a portion of' bone being perhaps sawn off in order 
to accomplish this, and the limb then placed 
upon a leg-splint with the foot well supported. 

FRACTUilES OF THE FOOT almost i1wariably 
result from direct violence, and arc usually ac
companied by much bruising, and injury of the 
soft parts; hence there is usually but little dis
placement, and when the fracture is simple, rest 
and position alone are necessary. Compound 
fractures of the foot, attended by much bruising, 
often require partial removal of the part, or am~ 
putation of the leg. 

The on ly special fractures of the foot requiring 
particular attention, arc those of the calcancum 
and the neck of the astragalus. 

'l'he calcaneum may be broken either by direct 
violence, as when a person jumping from a height 
alights forcibly on his heel, and thus fractures 
the bone; or else by the powerful action of the 
muscle::- of the calf tearing off a portion of the 
bone. 

~ When the os calcis is broken through at its 
- %.: J posterior part, beyond the insertion of the lateral 

ligaments, the detached fragment wi ll be drawn 
up by the action of the strong muscles ?f the calf'. Dut when the fracture 
"ICGurB across the body of the bone, no displacement can take place, owing to 



235 

the bterul 'l.nd interos~cous h~ments kcepin:r the posterior fragment in posi
tion, and preventing its being dra,wn away. 

In the first form of fracture, the pain, swelling, flattening of the heel, and 
prominence of the malleoli, indicate the nature of the injury, e\'en though 
crepitus be wanting. In the second variety, the mobility of the fragment, 
and its projection posteriorly by the mui:;cJC!:l of the calf, point to the existence 
of the fracture, which is confirmed by the occurrence of crepitus. 

In the treotment of these injuries, subduing inflammatory action, kccpin~ 
the part fixed, by means of bandage and gutta-percha splints, with due attention 
to the relaxation of the muscles, is all that can be clone. Union probably occurs 
by bone in some case~, though very commonly by fibrous tissue. [In fig. 10~. 
the f'implcst tre:\l~1c11t of fracture of the os calcis is represented, the leg being 
flexed upon the thigh, and the foot extended upon the leg. by means of a slipper, 
attached by a cord to a band encircling the lower p<irt of the thigh.] 

FnACTURE OF Tat; RlllS AND COST AL CARTll.AOES.-Thcr;c injuries commonly 
ari!':c from direct violence, the part that is struck being driven in tow:irds 
the thoracic cavity, and thus broken. In othc1· cases again the fracture occurs 
by indirect violence, the fore part of the chest being forcibly compressed, so 
that the rib is bent outward~, and thus snaps. When the injury is the result 
of direct violence, the pleura, lung, Ji,·er, or diaphragm, m<iy be wounded, thus 
giving rise to the most serious and fatal consequences, such as hemorrhage, 
emphysema, and inflammation of the parts injured. When it is occasioned by 
indirect Yiolcnce, the thoracic organs may be contused and thus injured, although, 
as the fracture takes place in a direction outwards, they :.ire not under the cir
cumst<lnces liable to be punctured by the fragments. In some mrc cases, the 
ribs haYe been known to be broken by the violent contraction of the abdominal 
mu!':clcs during parturient efforts. 

Any one of the ribs may be broken, and frequently SC\'eral arc fractured at 
the ~amc time. The middle true ribs are tho~c that most frequently give way, 
Lcing mo.st exposed, and at the same time fixed. The first and second ribs arc 
~eldom broken, being protected by the clavicle nnd shoulder; when fracturcU, 
the injury is always a nry dangerous one, on account of the importance of the 
~ubjacent structures. 'l'hc lower ribs being le:-s firmly fixed than the other~, 
comnionly escape, unless very great and direc~ violence be inflicted upon them. 
Any part of a rib may be broken by direct violence; but when the fracture is 
the result of compression of the chest, it is usually the con,·exity, or the ncigh
Lorhood of the angle of the rib that gives way. 1'hesc fractures most commonly 
occur i11 elderly people, in whom the elasticity of the thoracic parietes has less
ened as the result of <ige. 

Symptonu.-'l'hc chief symptom complained of is a sharp pricking and 
catching p.iin at the seat of injury, in breathing deeply, or in coug-hjng. In 
order to <avoid this, the inspirations are shallow, and the breathing principally 
abdorninal. On laying the hanU over the scat of injury, and desiring the p:t
tient to cough, a crcpitus may often be felt; and in most cases this is audiLlc 
on applying the e<ir to the chest. Occasionally the outline of the rib will be 
found to be irregular, and in sorne instances, where se\·cral ribs are broken, the 
whole side of the chest is f1:1ttened and depressed. 

In treating frrtctured ribs, the surgeon need not concern himself so much 
about the union of the fracture. as about the prevention of pain to the patient 
in breathing, and the subsequent occurrence of serious inflammation or other 
mischief wilhin the chest. 

Any displacement that may exist usually remedies il-.clf withou~ the nccc~-

~i:tr~~:t i~u~~~onI i~~ti~~icr~~~~r -j)~ :~~:es:e;r, t~e p~~~;~str:n~h~h~~b h~~~ti~::;~ 
made for elevating the.se fractures by means of sharp hooks and screw probes 
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being more likely, tl1an the continuance of the depression, lo occasion serious 
mischief to the contents of the thorax. In order to prevent undue motion of 
the broken bone, and conSequent irritation produced by its puncturing the 
pleura or lung, the movements of the injured part of the chest may be restrained 
by the application of a broad flannel roller, or of a laced napkin round it. 
T nstead of these means, I have for some years past found it more useful to apply 
a roll of adhesive plaster round the chest. The plaster must be about a foot in 
width, and should be sufficiently long to make one and a half turns round t.he 
body. It should be applied very tightly, and may be left on for ten :lays or a 
fortnight, when it may require re-application. It support~ the chest more 
firmly and evenly than an ordinary bandage, affording the patient great 
comfort. 

The prevention of inflammatory action must be attempted by the employ
ment of bleeding, if necessary; but certainly by the adoption of a spare diet 
and complete rest. Arly complication that may occur, such as emphysema, 
inflammation of the Jun~ or pleura, must be treated in accord:rnce "With 
the principles that will be laid down in speaking of injuries of the chest 
generally. 

It occasionally happens that one or more of tlrn costal cartilages, especially 
the fifth, sixth, seventh, or eighth, is broken by direct violence. This injury 
requires the same treatment as a fractured rib; the broken cartilage most com
lllClnly uniting by a bony callus which.surrounds the fractured ends. 

CHAPTER XVI. 

INJURIES OF JOINTS. 

JOINTS are often rontused by kicks, falls, or blows, so as to be severely injured, 
with much pain, and consccutiYe inflammation of the capsule, synovial mem
brane, or other structures entering into their formation. The treatment should 
be actively antipblogistic, with complete rest of the part. Io a later stage, an 
elastic baodage, cold douches, and friction, are useful. 

In some cases the bm·.~a, situated in the neigl1borhood of a joint, is seriously 
bruised, and becomes inflamed in consequence; often giving rise to troublesome 
suppuration and some sloughing. When this takes place, free incision into the 
inflamed part, in addition to the ordinary antiphlogistic treatment, will afford 
speedy and effectual relief to the pat:ent . 

.SjJrain~.-\Vhen a joint is twisted violently, so that its ligaments are either 
much stretched or partially torn, though there is no displacement of the oslleous 
surfaces, it is said to be sprained . These injmies are exceedingly troublesome, 
ancl most frequently occur to the wrist and ankle joints. The pain attending 
them is very severe, and often of a sickening character, and the sprain is rapidly 
followed by swelling and inflammation of the joint and invcstinµ- tissues, often 
of a very chronic and tedious character. As the inflammation subsides, stiffness 
and pain in using the part continue for a considerable length of time, which, in 
aome cases, give way to a kind of' rigidity and wasting of the limb. In others, 
again, a rheumatic tendency appears to be set up by injuries of this description, 
and occasionally it l1appe111 Lhat in dtrumous subjects destructive disease of the 
joi!:lt is induceJ. 
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. If the sprain is slight, rubbing the part with a stimulating embrocation, anJ. 
givin~ the support of a bandage, is all that need be done. But if it be at all 
sever'e, more active measures must be had recourse to. The best mode of 
averting the inflammation, which is the thing to be dreaded in these cases, is to 
keep the part for several hours in cold water, or well moistened with an evapo
rating lotion, or wet by means of irrigation. Should this not check the inflarn
matio!J, leeches should be freely applied, and when the swellin~ has somewhat 
subsided, the joint should be supported with an elastic roller or stocking, a. 
starch bondage, or a leather splint, and be well douched with cold water twice 
a day, and afterwards rubbed or kneaded with soap liniment, until its usual 
strength and mobility are restored. 'l'his, however, very com.monly does not. 
occur in sprains of the knee and ankle for many weeks; a. degree of stiffness, 
combined with inflammation, being left until the stretched and lacerated liga
ments have regained their normal condition. 

WOUNDS 0.F JOINTS. 

A joint is known to be wounded when synovia escapes from the aperture, or 
when the interior of the articulation is exposed. If there is any doubt as to 
the wound penetrating the synovial membrane, no means, by probing or other
wise, should be taken to ascertain this, as in this wa.y the very occurrence that 
is to be dreaded may be induced by the surgeon. The fact of the wound pene
trating the joint will speedily be cleared up by the symptoms that supervene. 

The severity of the wound of a joint dP.pends chiefly on the size of the articu
lation, but partly on the nature of the wound. 

'Vhen a small joint, as one of the fingers, is opened, the injury may often be 
recovered from, without destruction of the articulation. When a large joint is 
opened, even by a small incised or punctured wound, there is great danger lest 
such extensive local mischief and constitutional disturbance ensue as to lead to 
the destruction of the articulation, with loss of the patient's life. When the 
wound is large, lacerated, or contused, with fracture of the articular ends of the 
bones, one or other of these consequences certainly results. It is especially in 
grown-up persons that these unfavorable consequences ensue; in children, ex
tensive injuries of large joints may heal favorably, though, if the child be of a 
strmnous habit of body, destructive action is apt to be set up. 

'£he source of danger in a wounded joint is the inflammation set up in the 
articulation (traumatic arthritis). A fow hours after the infliction of the injury 
the ~oint swells, becomes hot, painful, and throbs. 'l'hc pain increases, becoming 
tensive and excessively severe. If the aperture be large, synovia freely escapes, 
which soon becomes mixed with pus. If it be small, but little more than a 
puncture, the joint swells and fills with purulent fluid, which will either escape 
through the original wound or find an outlet for itself through a new situation. 
There are startings in the limb, with excessive pain in any attcr11pt at moving 
it. The constitutional disturbance becomes very severe, the patient being occa
sionally carried off by the violence of the irritative fever. In other cases 
symptoms of purulent absorption come on, and death results from pyemia. 

If the patient survive this period of acute action, abscesses will form aro~nd 
and abo,·e ~he articulation, the discharge from which, as well as from the JOLnt1 

induces imtative fever and hectic. Should this danger be passed throu~h, and 
the patient sur\five, it will be with a partially anchylosed limb, the utility of 
which is greatly impaired. 

The severity of the symptoms in the wound of a large joint is evidently 
dependent on the extent and depth of the synovial membrane which suppurates, 
a_nd to the pus thus formed being pent up in the midst of tense and unyielding 
twsucs, from which it has not a free exit. It is the admission of air into tho 
joint that occasions the suppuration, for we find that in the most extensive suh-
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cutaneous wounds anJ lacerations of joints, as occur in dislocations and fractur~, 
suppuration scarcely cnr takes place. The presence also of the air appears tu 
exercise _an injurious influence upon the pus that is collected in the depths or 
the joint, causing it to become putrescent and acrid, ~n<l thus increasing the 
local irritation greatly. It is also this retention of acrid and putrescent pus, in 
contact with a large inflamed surface, that gives rise to ataxic fever and pycmia, 
that so frequently prO\'C fatal in these injuries. 

Traumatic atlhritis differs from the destructi\'C rind dis:orgnnizing idiopathic 
inflammations of joints in this: that when the inflammation occurs as the result 
of a. wound, the syno,-ial membrane is the part primarily affected; if the carti
la~es become inrnlnd, they arc so secondarily; the articular cm.ls of the bones 
not p~rticipating in the morbid action. When a joint is the scat of disorganizing 
intlammation of an idiopathic character, the mischief usually commences in the 
osseous articular ends, or in the cartilage, the synovial 1uembranc being often 
the last affected. In the traumatic form, the disease may be said to radiate from 
the centre of the joint; in the iJiopathic, from the circumference. 

In recent cases of traumatic arthritis we find the syno\"ial mcmLrane swollen, 
infiltrated, gelatinous-looking, and of a crimson color; the contiguous or sub
jaccnt portions of cnrtilage ::ire softened and partially ero<led. Under the 
microscope, a disruption of the cartilage cells may be obsernd, and the inter· 
vening substance is granular; these changes gradually cease in deeper sections 
of the cartilage, which will be found to present a healthy appearance. In the 
more advanced stages of th') disease, when the joint has been suppurating per-
1iaps for months, it will be found that t.hc synovial membrane is deeply va.-;cular 
in places, in other parts 1rnlpy and infiltrated with, or replaced by grayish or 
yellowish plastic matter. 'The cartilages are eroded in patches, exposing the 
rough and injected surface of the articular extremity of the bone; where not 
eroded they arc pulpy and disorganized. Occasionally partial but. unsucceti~ful 
attempts at bony union will have been set up between the opposed exposed 
osseous surfaces. 

In the treatment of wounded joints, the first point to be determined must be 
whether amputation should be performed, or pn attempt made to save the injured 
limb. If the joint be small, there can be 110 doubt that we may attempt, auJ. 
shall usually succeed in saving it. But if it be one of the larger articulations, 
the line of' practice must be determined by the extent of the injury to the soft 
parts, and the constitution of the p_atient. If the wound be but small, aud is 
clean cut, no surgeon would be justified in having recourse to immediate ampu
tation, c,·en though it he the knee that is injured. But if the joint is exten
sively lai<l open, with much contusion and laceration, perhaps dislocation, or 
fracture and splintering of the bones, the case is different. Under these unfa· 
vorable circumstances, howc,1er, in the upper extremity, and C\'Cn in the ankle, 
the limb may not unfrequently be sa\•cd. If the bones be comminutcd, the 
i·cmoval of splinters and partial resection of the articular ends, may advantngc
ously be practised in many cases, more particularly if the patient's constitution 
}Jc young and sound, and the soft parts not too extensively damaged. But if 
these be largely lacerated and widely contused, and the patient aged or broken 
in health, amputation is imperatively called for. This is more especially the 
case, when the kDce is the articulation injured; extensive lacerations of this 
joint, more particularly complicated with dislocation or comminution of the 
bones, being cases for early amputation. 

If it be determined to make an attempt at s.aving the limb, the principal point 
is, if possible, to close the wound by the fir.iit intention, and thus to prevent the 
occurrence of suppuration. If it be a puncture, or clean cut wound, this may 
occasionally be done by Ll'inging its ed7es together and placing a piece of liut 
i::oakcd in collodion upon it, or a ~trip of plaster washed over with resin varnish, 
•Jic iullammatory action bciug subdued by continuous irrigaticm with cold water: 
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no poulticing or warm fomentations should ever be allowed during this stage. 
l'nion may take place under this dressing, but in the majority of cases the in
flammation that is set up in the joint, causes so abundant a secretion of synovia, 
that it becomes loosened by the tension and outward pressure of the accumulated 
fiuid which escapes from under it. 

If suppuration have come on, free incisions, as recommended by ?!Ir. Gay, 
should be made into the joint so as to procure an early outlet for the pus; the 
part must be well poulticed, and an attempt made at procuring anchylosis by 
the granulation and cohesion, through fibrous tissuc1 of the articular surfaces. 
By making free and early incisions into the joint after suppuration has once 
been sat up, the dangers resulting from decomposition of the pus and its absorp
tion into the system are in a great measure lessened, and the constitutional irri
tation produced by the tem:1ion of the parts at once removed. The joint itself 
is not put into a worse condition by being more freely opened, for when one 
suppuration has been set up in it, even to a limited es:tent, destruction of its 
tissues must ensue; and the most fiworable termination that can be expected is 
the production of anchylosis. At the same time constitutional treatment must 
be employed, with the view of lessening febrile action and removing irritation; 
the administration of antimonials, with calomel and opium, being especially ser
viceable i but free purging and all other sources of irritation should be avoided. 

If the case proceed favorably the discharge will gradually Jessen, and the 
constitutional disturbance subside. '!'he joint must then be placed in such a. 
position, that when anchylosi~ results, the limb may be most serviceable to the 
patient 

If, however, as very frequently happens when the larger joints arc wounded, 
the suppuration within the articulation, and the abscesses that form outside it, 
n::duce the patient to a. hectic siate, secondary amputation speedily becomes 
inevitable. 

'Yhen the wound in the joint is too extensive for union by tl)e first. intention 
to be effected, and yet it be thought proper to make an effort to save the limb, 
the continued application of ice or of cold irrigation, and active antiphlogi:;tic 
treatment, must be had recourse to, and free and early incisions to relieve ten
sion and Jet out matter, so as to lessen the inten!:1ity of the suppurativc inflam
mation that will be set up. In the great majority of these cases, however, 
where the larger joints, of the lower extremity especially, are implicated, ampu
tation will eventually be required; the instances of recovery under these circum
stances being altogether exceptional, the patient indeed not unfrequently sinking 
during the attempt at saving the limb. 

By a cUslocatirm is meant the more or less complete displacement of the bony 
structures of a joint. In the orbicular joints, as the hip and shoulder, the 
osseous structures may be eomplctely separated from one another, tbe disloca
tion then being complete. In the hinge joints, as the elbow and knee, the osseous 
surfaces commonly remain partially in contact, though displaced from their nor
mal relations to one another; here the dislocation is 1'ncomplete. In most dislo
cations the integuments covering the displaced bone!:-' are put greatly on thl! 
stretch, but in some they are ruptured, and then the dislocation is compound. 
Besides these varieties, surgeons recognise sponta11eous dislocations, in which 
the displacement does not occur from external violence. In other cases again, 
the dislocation arises from con9enital malformation of the joint, in consequence 
of which the bones cannot remain in proper apposition. 

Dislocations arc predisposed to by various conditions, amongst which the 
3rrangement of the joint appears to exercise most influence; orbicular joint~ 
being more liable to dislocation than any of the other articulations, whilst iu 
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some of the synchondroses they never occur. l\Ialg:aignc finds, thri.t of .J!ll 
cases of dislocation, 3:21 occurred in the shoulder, 34 in the hip, 33 in the 
cladcle, 26 in the elbow, 20 in the foot, besides others in the thumb, wrist, 
and jaw. 

Dislocations are seldom met with in children, in whom fractures of the epi. 
physcs more readily occur. 'l'ravers, however, has seen the hip dislocated in a 
boy five years of age. In old people the bones are so brittle, and the ligaments 
so tough, that violence causes fracture rather than dislocation . Ilencc it is 
principally in young and middle-aged subjects that dislocations arc met with. 
'l'hey are necessarily more common in men than in women, from the nature of 
their respective occupations. 

It is well known that it is rather owing to the continuous tension of the 
muscles, than to any arrangement of their osseous and lig:amentous !'tructures, 
that the articular ends of the bones of the extremities are kept in their proper 
positions, and that considerable external violence may be applied to a limb 
without dislocating it. If, however, the muscles be taken by surprise, or if 
they have been weakened by previous injury of any kind, the joint becomes 
predisposed to dislocation, and may be displaced under the influence of very 
slight causes. In this way the same joint may be repeatedly dislocated. Thus 
I have seen a man whose humerus had been dislocated between 40 and 50 times, 
owing to a weakened state of the deltoid. 

1'/w direct causes of dislocation are external '\'"iolence and muscular action. 
The external violence may act either directly upon a joint, forcing or twisting 
the articular ends asunder, as happens when the foot is displaced by a twist 
of the ankle, or when the thumb is dislocated backwards by a blow. But more 
commonly the force acts at a distance from the joint that is displaced, and the 
head of the bone is thrown out of its socket by "the lever-like movement of 
the shaft," as happens when the head of the humerus is dislocated by a fall on 
the hand. 

Muscular action alone may cause the dislocation of a. bone, even though the 
part be previously in a. sound state. Thus, the lower jaw has been dislocated 
by excessive gaping, and the humerus, by making a violent muscular effort. If 
the joint have already been weakened by previous injury or disease, muscubr 
action is especially apt to occasion its displacement. The congenital disloca
tions, in all probability, arise from irregular muscular contractions in the fcetus 
by which the bones are displaced, and the normal development of the joint 
intetfered with. In dislocations of the orbicular joints, after the head of the 
Lone has been thrown out of it.s articular cavity, it is often still further displaced 
by the contraction of the muscles, which continues until they have shortened 
themselves to their full extent, or until the dislocated bone comes in contact. 
with some osseous prominence that prevents its further retraction. 

The existence of a dislocation is rendered evident by the change in the shape 
of the joint, and in the altered relation of the osseous prominences to one 
another; by the articular end of the displaced bone being felt in a new posi 
tion, and by an alteration in the length of the limb, and in the direction of its 
a1'is. Besi.<les this, there is after a. time, if not immediately on the occurrence 
of the accident, impaired motion of, and pain in and al'ound, the injured 
articulation. 

'l'he eJj"eets of dislocation on the structure of a joint arc always of a serious 
character. The bones that enter into the formation of the articulation are not 
unfrequently fractured as well as displaced, more particularly in hinge joiut.s; 
the cartilages may be injured, and the ligaments are always much stretched and 
more or less torn, the capsule of the joint suffering especially. In many ca~e:) 
the muscles and tendons in the immediate neighborhood are lacerated as well 
as displaced, and the vessels and nerves compressed. The skin is commonly 
stretched1 and sometimes ruptured, when the dislocation becomes cor11yow1d. 
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If the dislocation be a simple one, and if reduction be speedily effected, these 
injuries are soon repaired; and although a good deal of stiffness may continue 
about the joint, its functions arc not usually permanently interfered with. 

If the dislocation be left unreduced, important changes take place within and 
around the joint. Its caYity becomes filled up by a kind of fibrinous material1 

almost cartilaginous in structure. The ligaments are shortened and wasted, 
and a fa lse joint formsarolrnd the articular end of the bone in its new situation 
Ln some cases the bone upon which the dislocated head rest,<:; becomes depressed 
into a shallow cup-shaped cavity, so as to rccei,,e it. In others the depression 
is formed by the elevation of a r im of callus upon the subjacent bone. and in 
both instances the cellular tissue in the neighborhood becomes co11solidated rnto 
a capsule of a fibroid character, surrounding and fixing the bone in its new situ
ation, and usua lly admitting of but a limited degree of motion. The soft 
structures that have. been lacl'rated at the time of the dislocation become matted 
together by plastic material, the muscles shorten, atrophy, and at last undergo 
fatty degeneration from disuse; the neighboring ,·csscls and nerves may become 
attached to the new joint, or their sheaths become incorporated with the altered 
structures in contact with them 

In the trcatmnit of dislocations, the first and principal indication consists in 
replacing the bone in its normal situation a£ speedily as po~siblc. In doing 
this, the i::urgcon -has two great difficulties to overcome: 1st, the contraction of 
the muscles of the part; and, 2nd, the anatomical structure of the joint. 

The great obstacle to reduction is, the tonic contraction of the muscles in
serted into or below the displaced bones; and in the reduction of the disloca
tion the surgeon's efforts are chiefly directed to overcome this contraction. The 
longer the dislocation is left unreduced the more powerful docs this become, 
being less at the moment of the accident, and immediate ly afterwards, than at 
any subsequent period. Ilcnce reduction should be attempted as soon as pos
sible after the occurrence of the accident, and if the patient be seen at once, 
the bouc may sometimes be replaced without much difficulty by the unaided 
dforts of the surgeon. 'l'hus Liston reduced a dislocated h ip by his own effort,<:; 
immediately after the accident occurred. If a few hours lrn.ve elapsed, the 
muscular touicity becomes so great that special means must be aJopted in order 
to diminish it; and if some weeks or months h;.we been allowed to pass by, the 
dislocation may have become irreducible, partly owing to permanent contraction 
of the muscles which have been shortened by the approximation of their 
attachments, and which it is impossible to overcome, but chiefly, by the cohesion 
of the surrounding tissues, and the formation of adhesions about the head of 
the bone. 

In the reduction of a recent dislocation, advantafre may sometimes be taken 
of the occurrence of faintness, or of the patient's attention being distracted to 
other matters, in order to effect the return, the muscles being then taken by 
surprise, and tlie bone readily slipping into its place. Such measures as these, 
however, cannot be depended upon, and muscular relaxation should be induced 
by the administration of chloroform or ether. Uy the employment of these 
valuable agents, the muscles of the strongest man may be rendered perfectly 
flaccid and powerless in a few minutes, so as to oppose no action whatever to the 
reduction of the dislocation, which has thus been wonderfully simplified anci 
facilitated. In no department indeed of practical surgery has the administra
~ion ?f' anoosthetic agents been attended by more advantageous results thun 
rnthis. 

Mechanical contrivances are much less frequently had recourse to for the 
reduction of dislocation now than formerly. It is, however, occasionally neces
sary to employ apparatus calculated to fix the articular surface from which the 
bone has escaped, and to draw down the displaced bone to such an extent that 
it may be rc1ila.ced on the surface on which it should be lodged. lf the p:aient 
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have not been anresthetizcd, it will be found that so soon as the bone is well 
brought down by the extending force so as to get opposite its articulation, 
being disentangled from osseous points upon which it may have hitched, it will 
be drawn at once into its proper position by the :iction of its own muscles, with 
a sudden and distinct snap j the muscles of the part being the most efficient 
agents in the reduction, so soon as the bone is placed in a position for them to 
act upon it. When, however, the patient has been placed under the influence 
of chloroform, the muscular system being thorougl1ly relaxed, the bone will not 
slip into its place with a snap or sudden jerk, but is reduced more quietly, and 
rather by the efforts of the surgeon than by any sudden contraction of its own 
muscles. It is important to note these differences in the mode of reduction, 
lest the surgeon, expecting to hear the snap or feel the jerk when chloroform 
has been fully administered, and, not doing so, should imagine the bone not to 
be reduced, and continue an improper degree of extension. 

The purely mechanical means for the reduction of dislocation arc sufficiently 
simple: the patient's body, and the articular cavity into which the luxated 
bone is to be replaced, are fixed by a split sheet, a jack-towel, a padded belt, 
or some such contriYancc, by which cou11ter-exlension is practised. In some 
cases the hands of an assistant, or of the surRcon himself~ or the pressure of 
his knee or heel constitute the best counter-extending means. 

Extension may now be made either by the surgeon grasping the limb to be 
reduced and drawing it downwards, or else by means of a bandage or jack-

towel fixed upon the part, with the clove-hitch 
Fro. 103. knot applied in the way represented in the an-

nexed cut (fig. 103). If more force be required, 
the multiplying pulleys (fig. 125), or the dislo
cation tourniquet invented by Mr. Bloxam (fig. 
126), may be used 1 by which any amount of 
extending force that may be required can readily 
be set up and maintained. The "adjuster" in
\'ented by Dr. Jan' is is a useful and powerful 
instrument for the same purpose. These con
trivances, however, are much less frequently 
required now than formerly, owing to surgeons 
taking advantage of the llaralyzing effects or 
chloroform upon the muscular i:;ystcrn, and con
sequently not requiring so much fo:i:ce to over
come their contraction.'!. When any powerful 
extending force is applied, the skin of the part 
should always be protected from being chafed, 
by a few turns of a wet roller. The extension 
must be made f:lowly and gradually, without 
any jerking, equality of motion as well as force 
being attended to . In this way the contraction 
of the muscles is gradually overcome, whereas 
sudden and forcible extension might excite 

them to r~act against it. '1.'he traction is most advantageously made in the axis 
t~at t~1e hmb has acquired in its new position, without reference to its normal 
direct10n or to the situation of the joint. In this way the head of the bone is 
:epla?ed b! being made to pass along the same tract that it has torn for itself 
1~ bcmg d1slocat~d, and thus is replaced witho•Jt ;,be infliction of any additional 
v10lence to the tissues around the joint. 
Th~ question as.to whether the extendin~ force should be applied to the bone 

t~at ts actually dlsplaced, or to the furtner end of the limb, has been much 
discussed, and appears to have received more attention than it deserves. h 
~-; true that, by applying the extending force to the displaced bone itself, the 
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~mrgcon has greater command o"er its movements, "ith less cl1ance of injury 
to the intervening bones; whilst, by applying the extending force to the lower 
part of the extremity, he has the advantage of a longer lever for the reduction 
of the head of the bone. This lever, however, it must be remembered, is in 
many cases a broken one, and cannot be made to act if the bone has to be 
replaced in the direction of the Hexion of the joints that enter into its compo
sition. For this reason, we find that some di:o:locations are best reduced by 
applying traction to the bone itself that is displaced, as in luxations of the 
femur and of the bone of the fore-arm; whilst, in other cases, as in the dislo
cations of the humerus, most advantage is gained by applying the extending 
force to the end of the limb 

But I look upon these points as of comparatively little consequence, believ
ing that when the patient is not anaisthetized, the mu!;C]es of the limb themselves 
effect the reduction without the necessity of the surgeon employing any very 
powerful le\er-like action of the bone; and that when the patient is paralyzed 
by chloroform, the bone is in most cases readily replaced by the simple mon
mcnts impressed directly upon it, or even upon its articular end, by the hands 
of the surgeon. 

In reducing a dislocation, it is of especial importance to attend to th~ rela
tion of the osseous points in the neighborhood of the joint, and to discnt:u1gle 
the displaced bone from any of these upon which it may be lodged. This is 
especially the case in such hinge-joints as the jaw and elbow, in which the 
arrangement of the articulation is somewhat complicated. 

After the dislocation has been reduced, the bone must be retained in position 
by proper splints and bandages, if necessary; the joint being kept quiet for two 
or three weeks, according to its size, so as to allow of proper union taking place 
in the capsule and neighboring structures. Any consecutive inflammation may 
often be prevented by the continuous application of cold; and, if set up, must 
be treated by local antiphlogistic means. 

In dislocations of old stan<ling, reduction is opposed not only by the powerfnl 
contraction of shortened muscles, and by a kind of rigid atrophy of the neigh
boring structures, but also by the existence of adhesions between the displaced 
bone and surrounding parts. If the dislocation have ex isted for several months, 
these obstacles will in general be sufficiently po'\'l"crful to render it impossible 
to effect the reduction at all, or without the employment of such force as to 
occasion dangerous laceration of the tissues about the displaced bone, and 
serious inflammation of them; as happened in the cases related by Dr. Gibson, 
in which rupture of the axillary artery followed attempts at reducing old dislo
cations of the shoul<ler. If it be determined to attempt the reduction, the 
pulleys must be used1 the patient being put under chloroform; but every pre
caution must be taken not to allow the traction to be carried to too great extent, 
lest sudden laceration of the parts occur. 

The latest period at which reduct10n should be attempted, varies much ac
cording to the nature of the dislocation. It ma.y be successfully practised at a 
much later period in luxations of the orbicular than of the hinge joints; and 
it is especially in the :ihoulder that these late attempts may be advantageously 
undertaken. According to Sir A. Cooper, however, the latest period at which 
reduction even in this articulation can generally be successfully effected, does 
not exceed three months and eight weeks for the hip; but within this time it 
may often be safely accomplished, Thus, Dupuytren reduced twenty-three 
cases of dislocated shoulder between the fifteenth :rnd eighty-second day after 
the accident; and Breschet reduced the hip on the seventy-eighth day. At a 
considerably later period, however, than this, the luxatcd bone has been put 
iuto place. Thus 8rnith, of the United States, reduced one dislocation of the. 
::houlder at the seventh month, and another at ten and a half months. In the 
reduction of some of these old-standing dislocations, it has been proposed to 



divide by the subcutaneous section those muscles which appear to offer th~ 
greatest obstacle to the return of the bone. In this way ])icffeuLaeh has sue. 
ceeded in reducing a dislocation of the humerus two years after its occuncncc. 
In some cases, however, as I have more than once witnessed, this plan docs not 
succeed, owing evidently to the existence of contractions in, and adhc!<ions 
between, other tissues than the muscular, and to the changes that have taken 
place in the articular surf~~es, preventing the head of the bone being replaced 
or retained in its new pos1t1on. 

Compo1mcl dislocations are amongst the most serious injuries to which the 
Jimbs can be subjected. For not only is there such extensive laceration of the 
soft parts that cover and enter into the formation of the joint, as to give rise to 
the most severe forms of traumatic arthritis, but the bones are often fractured, 
and the main vessels of the limb perhaps greatly stretched or torn. 

The treatme11t of a. compound Jislocation must be conducted on the same 
principles that guide the surgeon in the management of a wounded joint;
obtainiug union if possible by the first intention, subduing inflammatory action, 
and letting out matter as it forms. Owing to the ~·~pture of the ligaments and 
of the muscular attachments, there is usually no difficulty in the reduction, the 
bones being readily replaced; but the danger consists in the destructive inflam
matory action that will be set up in the joint and limb, from the cxtcnsi,·e 
injury inflicted upon them. This varies greatly, accordi ng to the size and 
situation of the joint, and the ::::tate of the soft part~. If it be i:;mall, as one of 
the phalangcal articulo.tions, the dislocation may be reduced, and the parts 
co,·ered with cold lint. If it be one of the larger joints, the line of practice 
will vary according to other circumstances than the mere dislocation. Tbus, if 
it be in the upper extremity, the patient being healthy, and the soft parts not 
very exten:;ively contused or torn, the bones may be replaced, cold irrigation 
assiduously apiilied, and antiphlogistic treatment pursued. lf there be fracture 
conjoined with the dislocation, resection should be attempted, as was success
f~lly practised by Iley in several case~ of injury of the elbow of this descrip· 
t1on; but if' the soft parts be greatly injured as well, and especially if the blood
vcssels and nen·cs of the limb have suffered, amputation must be performed. 

In the lower extremity, amputation is more frequently necessary; in the 
knee, almost invariably so. Sir A. Cooper states that he knows no accident that 
more imperatively dcwands amputation than compound dislocation of this joint. 
Yet there are exceptions to this rule; thus, i\lr. White had a. case of compound 
dislocatio~ of the knee-joint in a boy, nine years of age, at the Westminster 
Hospital, rn which he saved the limb by sawing off the eondyles of the femur 
and reducing the bone. In the compound dislocations of the ankle and the 
astragalus1 an attempt should generally be made to sa\'e the limb, in the way 
that will be more specially pointed out when we come to treat of these injuries. 

After recovery from compound dislocations, the j oint will remain permanently 
anch)'losed; hence attention to p..>sition during the h·eatment is essentially 
reqmred. In many cases, however, very µ-ood motion is ultimately obtained, 
though the stiffness may continue for some length of' time. 

The comrlication of jl'aclure of the slw/t of' one of the long bones with dis
location of its head increases considerably the difficulty of reduction. Under 
these circumstances, it has been recommended to consolidate the fracture first, 
and t?en to at.tempt the reduction. But to do this is only to defer and increase 
the difficulties. At least senn or eight weeks would elapse before the fracture 
were sufficiently firmly united to bear the requisite traction to reduce so old a 
dislocation, and then there ,~·ould be great chance of rupture of the callus, and 
certainly extreme difficulty 111 the reduction. It therefore appears to me much 
safor, under all circumstances, to reduce the dislocation at once, and afterwards 
to. treat the fracture in the ordinary .way.

1 
In reducing a. dislocation complicated 

tVtth fracture of the shaft of the displaced bone, the fracture must first be put 
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up very firmly indeed, with wooden splints completely encasing the limb. The 
patient must then be put fully under the influence of chloroform, which is of 
the most essential service in these cases, and when the muscles are completely 
relaxed, extension and counter-extension being made in the usual way, the 
reduction mn.y be effected. The extending means should always be applied 
upon the splints, so that there may be no dragging upon the fracture. In this 
way I reduced last winter, without any difficulty, a dislocation of the head of 
the humerus into the ax ilia, complicated with comminuted fracture of the shaft 
of the bone, in a remarkably muscular man to whom I was called by l\Ir. Byam, 
and about the same time I had a. case of dislocated elbow, with fracture of the 
shaft of the humerus, under my care at the Hospital, that was reduced with 
case in the same way. After the bone has been reduced the fracture can be 
treated without difficulty. 

When a simple fracture extends into the articular end of the bone, as in 
some dislocations about the elbow and aukle, there is no material increase i!t 
the danger of the case or in the difficulty of its management. 

In compound dislocation with fracture of the articular ends, removal of' 
splinters, partial resection or amputation will be required, according to the seat 
and extent of injury. 

Spontaneous dislocations may occur either suddenly or gradually, according 
to the nature of the cause that gives rise to them. 

In many cases they result from the destruction of the joint by old disease; 
the ligaments and cartilages being destroyed by suppuration, the head of the 
bone becomes carious and absorbed, and the articular surfaces arc displaced by 
ordinary muscular action. This we commonly see in old cases of hip disease. 

'l'herc, is, however, another and more rare form of spontaneous dislocation to 
which the hip and shoulder arc liable, and which has been especially studied 
by )lr. Stanley. In these dislocations the head of' the bono slips out of the 
articulation without any very marked sign of disease about the joint, and 
certainly without any previous destruction of it. In these cases there is either 
a paralytic condition of the capsular muscles, as has been observed several times 
in the shoulder, the deltoid having become paralyzed and thus allowed the 
Lone w slip out of place; or, as has been noticed in the hip, obscure rheumatic 
or neuralgic pains have for some time been seated in the joint. 'l'he dislocation 
may not be confined to one joint, but may affect several. Thus some time ago 
there was a case in University College Hospital, in which both shoulders and 
hips were dislocated spontaneously. In many cases it occurs suddenly, and 
onen without any pain to the patient, the deformity of the limb attracting 
attention to the accident, though in others it has been preceded by rheumatic 
affection of the j oint. The treatm"cnt of these cases is not very satisfactory. 
Reduction in many cannot be accomplished, but in others it may be effected 
readily enough; though the bone cannot be fixed in the joint, out of which it 
slips again. In a case of spontaneous dislocation of the hip, without any 
apparent disease of the j oint occurring, in a young woman who was placed under 
my care by i\Ir. Ashton, I readily effected reduction by the pulleys, three weeks 
after the occurrence of the displacement. 'J'he limb was then fixed with the 
long splint, and maintained at a proper length for two 6r three weeks; wl1en, 
in consequence of a severe bronchitic attack, it became necessary to remove 
the apparatus, and the displacement speedi ly returned. Whilst convalescent 
from this attack she fell and fractured the displaced femur in its upper third, 
thus rendering it impossible to replace the bone again. In another case of 
spontaneous dislocation of the knee, occurring in the same painless manner, the 
joint could not be replaced, and permanent deformity was left. After reduction 
in similar cases, a splint or starched bandage should be worn for a considerable 
length of time, so as to g ive a chance for the ligaments of the joint to rcconr 
themsekes. If there be a rheumatic tendency, that should be removed by 
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suitable treatment, and if there be a paralytic condition of the m~~clcs! c~C'C· 
tricity, the eudcrmic application of strychnine and cold douches with friction, 
may be advantageously employed. . . . . . 

Congenital dislocQ/imu are occas10nally met with. m the hip, shoulder, wrist 1 

and jaw, and have of late year;;; attracted the aLtention o~ surgco~s thro.ugh the 
labors of Gu6rin, Smith, Cbelius, ]fobert, and others. These d1slocat1ons are 
closely allied in cause and nature with other congenital deformities of the limbs, 

~~c~~~~: c~~~;i1Z1~!' o~0lhe r;ss~~~: :;~~~~!~~ ;;~;:~.~{u~~un~Yt~I'i7~;0t~isd~;·c~~P~~~(ci~ 
nally, thus causing the displacement of the bones, or consecutive upo~1 disuse, 
occasioned by spasmodic action of the one set of muscles or paralysis of ~n
other. dependent on some irritation in the nervous centres, is scarcely worth Ill· 
riuiring here. In some cases it would appear as if faulty position of the fcctus 
in utero, or undue violence during birth. may haYe occa:;ioncd the dis~lac~ment. 
rrhese dislocations arc probably incurable, as there is always congenital defect 
of structure in the articular ends of the bones. 

CHAPTER XVII. 

SPECIA L DISLOCATIONS. 

DISLOCATrn~s OF TUE LOWf:R JAW are of rare occurrence, and when met 

with are frcq ucutly occasioned by spasmodic action of its depressor muscles,
opening the mouth too widely, as in fits of laughing, of gaping, or in attempting 
to take too large a bite. Occasionally this accident bas resulted from blows or 
ki cks upon the chin, or from the violent straiD upon the part in tooth-drawing. 
1.'he mechanism of the dislocation is simple; wl1en the mouth is opened the 
inter-articular fibro-cartilage with the condyle glides forwards on to the emi
nentia articularis. If this movement be continued too far, and the external 
ptcrygoid muscle contracts forcibly at the same time, the condyle slips forward 
iuto the zygomatic fossa, the coronoid process hitching against the malar bone, 
the axis of the ramus being directed obliquely backwards, and the dislocation 
being thus complete. In this wny both condyles may be displaced, or only one. 

The signs of this dislocation arc evident from the nature of the accident. 
The mouth is widely opened and cannot be closed; deglutition and speech are 
impaired, the labial consonants not being prQnounced; there is dribbling of 
saliva over the lower lip; the chin is lengthened, and the lower line of teeth 
advanced before those of the upper jaw; the cheeks are flattened, and there is 
a depress.ion in front of the mcatus externus. There is also an oblong promi
nence in the temporal fossa between the eye and the ear. If the dislocation is 
left unreduced, the patient slewly regains some power of movement over the 
jaw; he gradually approximates the lips, and, after a. length of time, may e>en 
be enabled to bring the lines of teeth into apposition. 

When one condyle only is dislocated, the axis of the lower jnw is directed 
towards the opposite side to t11at on which the displacement exists, and the 
general signs arc the same, but in a less marked degree, as those that are met 
with when both sides are dislocated. The hollow before the mcatus on the 
injured side is, however, well marked, and serves to point out the seat and 
nature of the displacement, the diagnosis of which is not always readily made; 
indeed, R. W. Smith states that he has seen attempts at reduction awlied to the 
uninjured side. 
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Sir .\.Cooper has described a subluxation of the jaw, which is most fre
quently met with in young and delicate women, in which the head of the bone 
aµpears to sl ip before the interarticular carti lage, so as to prevent the mouth 
being closed. l\l o,,,t commonly the natural efforts of the part arc sufficient to 
retum the head of the bone into the glenoid cavity with a loud snap, or a 
cracking noise. 

'fhe reduction of a dislocated jaw is easily effected, it being only necessary 
to push the angle of the bone downwards and backwards, so as to disentangle 
the coronoid proce8S from under the zygomatic arch, at the same time that tho 
chin is raised by the surgeon's fingers, in order that the temporal and ]Jterygoid 
muscles ruay draw the head of the bone into its proper position. The reduction 
is best effected by the surgeon standing before the patient and applying hi3 
thumbs, well protected with a ~hick napkin, to the molar teeth on l!ither side, 
and thus depressing the angle of the jaw forcibly, at the same time that he 
raises the chin by means of his fingers spread out and placed underneath it. 
The bone is then returned into its place with so forcible a snap, that, unless 
care be taken, or the thumbs be well covered up, they may be severely bitten. 
When only one condyle is luxated, the efforts at reduction should be applied to 
the injured side only. In the cases of subluxation, Sir A. Cooper recommend~ 
a tonic plan of constitutional treatment, such as iron, valerian, and showcr
baths; to this I have found the application of a series of blisters over the arti
culation a useful addition. 

After the reduction the four-tailed bandage should be applied, as in cases of 
fracture of the jaw, and for several days the patient must not be ullowed to 
talk, or to cat. any solid food, lest the displacement return, wliich it alw~lys has 
a great tendency to do. V cry old dislocations of this bone may in this way 
be reduced. 'l'hus Stromcycr replaced one at the end of twenty-five, and 
Dono,·an one at the end of ninety days. 

The co11yorital dislocation of the condyle of the lower jaw is a remarkable 
and rare condition, for an acquaintance with which we are chiefly indebted to 
~Ir. Smith. In this condition there is a singular dist-Ortion of countenance. 
']'he osseous and muscular structures on the dislocated side are atrophied, the 
teeth of the upper jaw projected beyond those of the lower, contrary to what 
occurs in the accidental dislocations; the mouth can be closcd 1 speech is perfect, 
and there is no dribbling of saliva. Congenital dislocation of both condyles 
has not yet been observed. 

DrsLOCATIONS or TUE CLAVICLE are rarely met with in comparison lll the 
frequency of fractures of this bone, owing doubtle.ss to the short aud firm liga
ments by which it is attached to the sternum and acromion, and to its usually 
receiving any force that is applied to it in a line that corresponJs to its axis, 
thus causing it to be rather bent and broken than luxated. 

Either the sternal or the acromial end of the clavicle may be dislocated, and 
the simultaneous displacement:. of both has even been observed . .., 

The sternal end of the clavicle may be luxated in a direction forwar<l:s, back
wards, or upwards, being thrown before, behind, or above the sternum. 

In the dislocation JOrwa.,.ds, t:.be end of the bone can be felt iu its new posi
tion, the point of the shoulJer is approximated to the mcsial line, and the 
depression above and below the clavicle are strongly defined. It is occasioned 
by blows upon the shoulder, by bending this part forcibly backwards, or by vio
lence applied to the elbow whilst the arm is raised from the side. 

This dislocation, which is amongst the mo,,,t frequent to which the clavicle is 
subject, may readily be reduced by pushing the shoulder outwards and bending 
it backwards. The principal difficulty in the treatment consists in prennting 
the return of the displacemC>nt, owing to the shallowness of the articular surface 
upon which the clavicle lodges. With this view a pad and figure of 8 bandage 
must be firmly applied upon the displaced end of the bone. 
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The di$location upu;ards is of extremely rare occurrence. 'fhe signs in the 
two recorded cases were so evident as not to lead to any difficulty in the 
diagnosis of the accident, the projection of the sternal end of the clavicle in its 
new situation being subcutaneous, and at o.nce cognizable to the touch. In the 
treatment, a bandage and pad, with clevat1on of the elbow, brought the bone 
into good position. 

The dislocation baclcwnrrls is not of common occurrence, though, according 
to Nelaton, there arc at least ten or a dozen cases on record. This luxation 
apJiCars generally to base resulted from the point of the shoulder having been 
driven upwards, or by the hand being violently drawn forwards. It has also 
been observed to result from the direct pressure of the clavicle backwards, as 
by the kick of a horse, and has resulted as a secondary consequence of curvature 
of the spine. 

The s(q11s are those tlrnt usually attend a dislocated cla"icle, shortening of 
the shoulder, and deformity about the upper part of the sternum; but, besides 
these, a special train of symptoms is occasioned, by the pressure of the displaced 
bone upon the trachea1 resophag:us, and vessels of the neck; in consec~uenct- of 
which, so much congestion of the head, µ:iving rise even to a sem1comatose 
state with difficulty in breathing: and swallowing, may result, as to require the 
remornl of the end of the bone, as happened in a case related by Sir A. Cooper, 
in which the surgeon was obliged to saw off the dislocated end. In some cases 
the end of the bone is thrown upwards as well as backwards; in others it takes 
rather a downward direction. In the treatment of this dislocation, it is easy to 
effect the reduction of the bone by making a fulcrum of the fist in the axilla, 
and then bringing the elbow well to the side, at the same time that an assistant 
puts his knee between the patient's shou_lders and bends them back; but it is 
difficult to retain it in proper position. With this view, the figure of 8 bandage 
tightly applied to the points of the shoulders, and crossed over a. large pad placeJ 
in the middle of the back, will gi,,e the most efficient support to the part, the 
elbow being a.t the same time well fixed to the side and drawn back. 

The dislocations of the outer end of the clavicle are more comlllonly met with 
than those just described. The most frequent accident of this description is 
that in which the bone is thrown upon the upper surface of the acrom ion or 
upon the anterior part of the spine of the scapula. In several cases of this 
::iccident which have of late years presented themselves at University College 
Hospital, there has been no difficulty whatever in the diagnosis; the prominence 
formed by the displaced bone, the narrowing of the distance from the mesial 
line to the point of the shoulder, the facility of the reduction of the dislocation, 
and the tension of the clavicular portion of the trapezius muscle, indicate the 
nature of the accident. '!'he treatment may in general be successfully con-

i~cs~~1co~!:~, s~~::c~~l~:c!h~e~i~~o~:~~:no~a: h~~~n~~~~;uti~e~e~l:;~~le ~n~:;~~:;~ 
circumstances, 1\1. Laugier has found that Petit\~ tourniquet strapped from the 
shoulder to the elbow1 and properly tightened, keeps the bone in good position. 

The outer end of the clavicle has been dislocated under the acromion by the 
upplieation of direct violence to the end of the bone. This form of displace
ment is so rare that Nelaton states that there a.re only three eases on record; 
severa l instances have, however, of late been mentioned in the journals. The 
diagnos.is must be easy, simple digital examination pointing out the nature of 
the accident, and the treatment must be conducted in the same wa.y as that of 
fractured clavicle. 

The acromia l end of the clavicle has been known to be displaced underneath 
the coracoid process. Here also simple cx<tmination and the cla.vicular bandage 
suffice for diagnosis anrl treatment. 'l'l1E; only instance of simultaneous disloca
tion of both ends of the clavicle that I am acquainted with, has been reported 
by Richernnd. 
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DrSLOOATIONS OF TUE SHOULDER occur far more frequently than those of any 
(lthcr joint. Their pathology and treatment have been so clearly elucidated by 
Sir A. Cooper, that there is little left for subsequent writers but to follow the 
descriptions given by that great surgeon; though several of the modern French 
surgeons, especially Velpeau, i\lalgai~ne, and Goyrand, have thrown some new 
1ight on the subjC'ct. The reason of the frequency of these dislocations is to 
oe found in the shallowness of the glenoid cavity, the large size and rounded 
.shape of the head of the humerus, and the weakness of the ligaments; but, 
above all, in the extent and force of the movements to which the joint is, sub· 
jected. These displacements indeed would be much more frequent than they 
e\•en are, were is not for the protection afforded to tl1e joint by the osseous and 
ligamcntous arch formed by the coracoid process and acromion with their liga
ments, the great strength and close connection of the capsular muscles with the 
joint. and the support given by the tension of the long head of the biceps over 
its weakest part; but the principal obstacle to dislocation is the mobility of the 
scapula. enabling all movements communicated to the hand and arm to react 
upon that bone. 

'!'he shoulder joint is sui::ceptiblc of /0111· dislocations. Of these, according 
to Sir A. Cooper1 three are complete, and the fourth partial. I think, however, 
that on examination, it will be found that the so-called partial dislocation is in 
reality a complete one. 'fhe directions in which the head of the bone is thrown 
arc dfJwnwards and sliyhtly inwards under the glcnoid ca'\'ity (fig. 104-); for· 

Fm. 104. F10. 105. Fi6. 106. F10. 107. 

tcm·ds 011rl 1"nw01·ds beneath the clavicle (fig. 105); backlcardS and downwanls 
under the spine of the scapula (fig. 107); and inwards and sNghtf!J dow11wards 
beneath the coracoid process (fig. 106). 'fhus three dislocations are more or 
less inwards, only one being backwards or outwards. 

In the dislocation downward.~, or the subglenoid (fig. 104), the head of the 
bone lies in the ax.ilia, resting against the inferior costa of the scapula below the 
µ-lcnoid cavity, and lodged between the subscapular muscle and the long portion 
of the triceps. This dislocation is the most frequent of all, and is an accident 
of extremely common occurrence. In it the axillary artery and plexus of nerves 
are compressed and stretched by the dislocated head of the bone; the tendon 
of the subscapular muscle is commonly torn near to its insertion to the lesser 
tubercle of the humerus, and the capsular ligament largely lacerated. 'l'hc 
supra-spinatus muscle may also be torn through, or a portion of the great 
tubercle of the humerus detached, and the rest of the capsular muscles put 
greatly on the stretch. 

In the dislocation forwm·ds, or the subclaviculm· (fig. 105), the head of the 
hone is thrown on the inner side of the coracoid process, lying upon the 
second and third. ribs under the pectoral muscles, and immediately below the 
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clavicle (fig. 108). In a case recorded by Mr. Curling, the infra-spinatus 
antl subscapularis muscles were torn away from the tubercles of the hurue. 

rus, and the teres minor partially lacerated, the 
F10. 108. capsnle being completely separated . from the neck 

of the bone, which pressed forcibly upon the 
axillary vessels and nerves. In two cases which I 
have had an opportunity of examining, the great 
tubercle was torn away from the head of the bone 
with much laceration of the capsule ::md extensive 
extra.vasation. 

In the dislocation backwards or the subspino11s, 
(fig. 107), the head of the humerus lies behind the 
glenoid cavity, and below the spine of the scapula, 
between the infra-spinatus and tercs minor mus
cles. i\Ir. Key has found the te11don of the sub
scapularis t.orn across, together with the internal 
portion of the capsular ligament; the supra-spi
natus and loug head of the biceps being strctched1 

but not ruptured. 
In the case of incomplete dislocation reported by Sir A. Cooper, the head of 

1he bone was found to be thrown out of the glcnoid cavity (fig. 106), lying 
under the coracoid process upon tbe anterior part of Lhe neck of the scapula; 
the capsular muscles were not torn, but the long head of the bicep~ had been 
ruptured. 'The description gin·n by Sir A. Cooper of this case, aud reference 
to the illustrative plate in his work on ''Dislocations," appear to point to a form 
of injury of the shoulder-joint which has of late years been specially described 
by the French sur~eons as a yariety of the dislocation downwards; that form of 
displacement, indecd 1 which by Boyer has been described as the dislocation 
11 inwards," hy -rilalgaigne the "subcoracoid" luxation, and by Velpe:m as the 
11 subpectoral '' dislocation; in which the bead of the humerus is placed in front 
of the neck of the scapula, and underneath the subscapular muscle. Why Sir 
A. Cooper described this as a 7>artial dislocation, I do not understand i for not 
only was there ruptme of the capsule and of the long tendon of the biceps, but 
the woodcut at page 401 of the last edition of his work shows clearly that the 
head of the bone had formed a new articular cavity for itself, in the suhscapular 
fossa, being apparently completely thrown out of the glenoid cavity. 

It appears to me that the only dislocation of the humerus to which the term 
ymrtiat is. strictly applicable, is that which has been described by i'!lr. Soden, in 
which the long tendon of the biceps is displaced from its groove or ruptured, 
and the head of the bone thrown upwards ancl forwards under the coracoid pro
cess, but not out of the glenoid ~1vity. It is to this form of displacement, also, 
that Mr. Callaway seems disposed to confine the term pm·tial. 

Dislocations of the shoulder-joint are almost invariably the result of falls upon 
the hand or elbow, the particular variety of dislocation depending upon the 
direction of the shock conununi~ated to the a.rm and the position of the limb at 
the time of receiving it. On this account we almost invariably find the dis
placements in a direction inwards and downwards. 'Vhen a person saves him
self in falling with his arms widely stretched out, the head of the bone is driven 
with all the force of a long iev~r against the lower and inner portion of the cap
sule, which being ruptured in thiis its weakest part, allows the bone to be thrown 
upon or t0 the inside of the inferior costa of the scapula, and thus into the 
a~illa. When the patient falls upon his elbow, the inner part of the joint j9 
still acted on, but. the levc•ag~ llOt being so great, the head of the bone is thrown 
•1pwards or forwards under the clavicle. 'l'his dislocation is also often the result 
of' direct violence applied to the shoulder. 

The dislocation backwards can on ly take place when the arm happens to 
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receive the shock at the time that it is stretched across the chest. As this is an 
umL':itrnl position for any injury to be received ini this di::ilocation is pro1Jortion 
ately rare . An obstacle to this displacement may also be found in the ~reat 
strength of the outer portion of the ca.psule of the joint as compared with the 
inner. 

Amongst these various dislocations those into the axilla are by far the most 
frequent, and that under the clavicle next. 'l'he displacement of the head of 
the bone under the spine of the scapula is so rare, that Sir A. Cooper only met 
with two cases of it; two cases have occurred at the University College liospital; 
both were reduced without difficulty. 

The signs of dislocation of the lrnmerus are sufficiently obYious, varying, 
however, according to the nature of the injury. In all cases there are six com
mon signs, viz., 1st, a flattening of the shoulder; 2d 1 a hollow under the acro
mion; i{d, an apparent projection of this process; 4th, the presence of the head 
of the bone in the abnormal situation; 5th, rigidity; and 6th, pain about the 
shoulder. 

In the dislocation dow11wards-su'/Jglcno1·d (Fig. 104) the bead of the bone 
can usually readily be felt in the axilla, at its anterior and nuder part; the arm 
is lengthened to the extent of about au inch, the forearm is usually somewhat 
bent, and the fingers often numbed, in consequence of the pressure of the head 
of the bone on the axillary plexus. 'l'he elbow is separated from the trunk and 
carried somewhat backwards, but can be approximated to the side. If the head 
of the bone cannot be felt in the axilla, its presence then may be ascertained, 
as Cooper directs, by raising the elbow from the side, when it at once becomes 
perceptible. 

In the dislocation forwards-subclavicular (Fig. 105) the bead of the 
humerus can be felt and seen under the pectoral muscles beneath the clavicle; 
the arm is shortened, the axis of the limb being directed towards its head, and 
the elbow is a good deal separated from the side and thrown back. 

In the dislocation 1·nwards-subcoraco1·d (Fig. 106) there is less deformity 
about the shoulder than in the other luxations, the acromion not forming so 
distinct a projection. The limb is somewhat shortened, the elbow being carried 
backwards and slightly away from the side; the head of the bone is pbccd 
deeply in the upper and inner part of the nxilla, and cannot be ''ery distinctly 
felt, owing to its being thickly covered with soft parts, by the coraco-brachialis 
as well as by the pectoral; rotation of the arm and ele\'ation of the elbow being 
usually required in orde1· that it may be detected. 

When the head of the bone is dislocated below tlte spine of the scapula. (Fig. 
lOi), it can be felt and seen there, more esJJeCially when the arm is rotated; 
the axis of the limb is likewise altered, beiug directed backwards. 

In the pudial dislocation the si~ns do not appear to be very evident. In 
"Jir. Soden's case there was slight flattening of the outer and posterior parts of 
the joint, and the bead of the bone appeared to be drawn higher up in tho 
glenoid cavity than usual. 1'herc was great pain induced by any moYcment of 
the biceps muscle, and on attempting any overhand motions the head of the 
bone became locked by the acromion. 

Dislocations of the humerus may readily be diagnosed from fractures of the 
anatomical and surgical neck of the bone, by the existence of the signs which 
are common to all luxations, and by the absence of crepitus. In fractures in 
this situation, also, the glenoid cavity always continues to l.Je occupied by the head 
of the bone. The existence of crepitus, of slight shortening but little alteration 
!n the axis of the limb, and no correspondence between this and the position of 
its head, are additional signs of value in establishing the diagnosis. J>tiralysis 
of the deltoid from a blow may simulate a dislocation, the shoulder being fiat· 
teried and the acromion projecting; but here the mobility of the joint, and the 
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presence of the head of the bone in the glenoid cavity, estaLlish lbe absence of 
dislocation. 

r.I'he reduction of a dislocated humerus may be conducted on t1nce different 
plans; - by the heel i11 the axilla- by the knee, or- by drawi11g tltc arni 
11pwards. Whichever plan is adopted the patient should, if stronp:, be put 
under the influence of chloroform; when his muscles arc paralyzed by tliis 
agent, but little force is required to effect the reduction, tbe surgeon's unaided 
strength usually sufficing for this purpose. If more power, however, should Le 
required than he can exercise, extension mny be made by assistants drawing 
upon a towel properly fixed round the lower end of the humerus, or else by the 
pullies attached to the same part of the limb. 

1st. rn1e reduction of the dislocation by the heel in the axilla. is certainly the 
cas.icst procedure in ordinary cases. In adopting th is plan, the patient is laid 
upon his back upon a low bed or couch; the surgeon seating himself upon the 
edge of this on the same side as the dislocated arm, takes the limb by the wrist, 
and fixing one foot firm ly upon the grnund, places the other, mcrel)' covered 
with the stocking, well up into the axilla1 so that the heel may press against 
the lower border of the scapula, and the ball of the foot act upon the humerus 
(Fig. 109). He then draws the limb steudily downwards, and when it is dis. 
engaged to a sufficient extent, brings the hand acros::i the patient, using his 
foot as a fulcrum, by which the head of the bone may be reduced by being 

Fro. 109. 

rushed upwards and outwards. This mode of reduction is especially service
able in ordinary dislocations into the axilla, and in those under the clavicle. 
In the latter, l10wcvcr, it will be necessary to draw the arm more obliquely 
downwards und backwards, and to press the foot somewhat forwards upon the 
bead of the bone, after it has been disengaged by being brought below the 
coracoid process. 

2d. The reduction by the knee in the axilla is precisely the same in principle 
as the last, though not by any means so good a plan; the knee being t-00 large 
and not following the movements of the humerus so readily as the foot. In 
effecting the reduction by this means, the patient should be seated on a chair, 
and the surgeon standing by his side, and resting one foot qpon the scat, place 
his knee in the axilla. He then seizes the patient's arm above the elbow with 
his right hand, and stea.dying the acromion with his left, draws the limb well 
down; t!ien bringing it across the knee the bead of the bone is reduced. 
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3d. In some cases reduction is ca!<iily effected by laying the patient on his 
back, when the surgeon sitting: behind him raises the arm perpendicularly by 
the side of the head, at the same time that he fis:es the acromion. In this way 
the head of the bone is brought directly upwards into the glenoid cavity. 

If the patient is very muscular, or the dislocation of old standing, it may be 
necesf.lary to have recourse to the pullics in order to effect reduction. ln 
applying: these the scapula must be firmly fixed, the counter-extension being 
made by passing- the patient's arm through a slit in the middle of a jack towel, 
which should be fixed firmly to a hook or staple in the wall. The extcnJin.~ 
force may then be applied immediately aboYe the elbow; and traction bein~ 
m:i.de slowly and steadily in the direction of the axis of the limb, the head of 
the bone should be directed to the glcnoid ca\'ity by the pressure of the 
surgeon's hands, so soon as it has come to a level with it. In this way dislo
cations of the humerus of many weeks, or even months' standing, have been 
succcs~fully reduced; but in employing these powerful means, especially under 
the influence of chloroform, the surgeon should always bear in mind that unless 
care be taken, serious mischief, enn bceration of the axillary artery, may 
result. After dislocation of the humerus has been reduced, the limb should be 
bandaged to the side and supported iu a sling; and if inflammation occur about 
the joint, leeches and evaporating lotions may be had recourse to. In compound 
dislocations of the humerus, the bone must be reduced as speedily as possible, 
and the wound closed, the local inflammation being combated by irrigation and 
other apprvpriate means. 

After reduction, there is a tendency for the head of the bone to be drawn 
upwards and outwards under and against the acromion, owing eYidently to the 
deltoid and eoraco-brachialis muscles not being any longer counterbalanced in 
their actions by those that have been separated from the head of the bone. 
Crm1po1md dislocation of the head of the humerus is a rare accident. I have 
known it occur in t~o directions, downwards and forwards. In it, even though 
the injury be extensit"c, it is better not to amputate if the brachia! ve&>cls and 
nen•es be uninjured. The limb may then be sand by reducing the bone at 
once; after this the wound should be closed and dre~scd lightly, and kept cool 
by constant irriga.tioo. If the axillary artery is ruptured, either completely or 
through its inner and middle coats, obstruction to the arterial circulation of the 
arm will ensue, and amputation must be performed through the articulation. 

When the dislocation is complicated with a fracture of the shaft of the bone, 
it should be reduced at ouce by putting the fracture up very firmly, and then 
attempting the reduction by one of the usual methods. In the case to which I 
ha\'e already referred, p. 2-:14, I succeeded without difficulty by mean:- of the 
heel in the axilla. The fracture must then be treated by lateral splints. 

Gon9e11ital dislocations of the shoulder-joint have only of late years attracted 
attention. )Jr. Smith has ascertained, by post-rnortr·m examination, the exist
ence of two varieties of this condition- the sub·coracoid and the sub.acromial 
lux.ations. In these there is wasting of the muscles of the shoulder and arm, 
the motions of which are extremely !imitcd, whilst tho::;c of the scapula arc pre
tcrn:i.turally great. The condition of the bones is al!io remarkable. In a. case 
of congenital subacromial luxa.tion of both shoulders there was no trace of a gle
noid cavity, but a well-formed socket existed on the outer side of the ucck of 
the 8Capula, receivinz the hca<l of the humerus, which was small and distorted. 
'rhc~e <fo1locations, though exi--ting from birth, usually become more marked. as 
a~c :i.dvanccs1 but are neccss:irily irremediable in consequence of the malformation 
of the osseous structures and the wasting of the muscles. 

DISLOCATIONS OF THE ]~1.now arc by no means unfrcquent accidents, and as 
they are often occasioncU by direct ,·iolence, in conscquc11cc of which much 
swcllinf! speedily sets in, their signs are frequently obscured, and the diagnosis 
rendered proportionately difficult; more especially when the di!Slocatio11 happcus 
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to be complicated with fracture of the articular ends of the bones. In these 
cases, indeed, i.t is only by a correct .acquaintance with the norm~! rcl?tious of 
the osseous pornts, and by a comparison between those of opposite side!:!, that 
the surgeon cnn detect the true nature of the injury. 

The varietic~ of dislocation of the elbow.joint are very numerous, either both 
bones of the forearm or only one being implicated. The most common disloca-

tion is that in which both 
[FIG. 110. bones are thrown baclcwrmls 

(fig. 110), with or without 
fracture of the coronoid pro
cess. This injnryis readily 
recognized by the projection 
backwards of the olecr:rnon, 
carrying with it the tendon 
ofthetricc]JS. 'l'hearticu
lar end of the humerus also 
can be felt projcctin~ in 
front of the elbow. When 

the coronoid process i~ not broken off, it is fixed against the posterior surface 
of the humerus, the forearm being immovcably placed in its new position. 
Whoo this process is fractured there is great mobility about the joint, and crepi· 
tation may be felt as the arm is drawn forwards. 

Dislocation of both b.oncs forwards can scarcely occur without fracture of the 
olecranon. There arf', however, cases on record in which the bones have been 
so displaced without this process being broken. In this injury the elongation 
of the forearm, the projection of the ccmdyles of the humerus, and the depres
sion of the posterior surface of this bone, render the diagnosis sufficiently N1.sy. 
'When the olecranon is broken off, there is elongation of' the forearm and great 
mobility, but the detached fragment can be felt behind the humerus. 

The lateral dislocation of the bones of the forearm is almost inrnriably incom
plete; either the head of the ra<lius hitching against the internal condyle, or 
the ulna coming in contact with the external one; complete lateral dislocation 
of the bones of the forearm being excessively rare. The only instance that Jam 
acquainted with is a lus:ation outwards, reported by NClaton, and of which he 
has given a. woodcut. 

The ulna or radius alone may be displaced, and, in some case~, both bones are 
dislocated, but in opposite directions, thus complicating considerably the nature 
of the accident. 

1.'be only dislocation to whicl1 the ulna alone is subject is that in a direction 
ba.clt.1cards. This seldom happens without more or less dislocation of the head 
of the radius. When it occurs it may be recognized by the projection of the 
oleeranon backwards, and by the head of the radius being felt in its normal 
situation during the movements of pronation and supination. In the majority 
of cases the coronoid process would be fractured, at the same time causing ready 
disappearance and recurrence of the dislocation with crepitus. 

The radius alone may be dislocated forwards, backwards, or outwards. The 
dislocation forwards is certainly the most common. In the many instances of 
it that I have seen, it has resulted from a fall on the palm of the hand, by which 
the !owe: end of the radius being driven backwards, the upper end is tilted for· 
wards with the whole force of the leverage of the bone, and in this way, rup· 
turing the annular lig-ament, is thrown against the external condyle. The sign~ 
of' this displacement al'e the following: - The forearm is slightly flexed and in 
a mid state between pronation and supination; any attempt at the latter positior. 
occasions great pain, as does al~o the effort at straightening the arm. 'fhe elbow 
can only be bent at an obtuse angle, in consequence of the head of the radius 
resting against the lower end of the humerus (figs. 111, 113). On rotating the 
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radius much pain is experienced, and the head of the bone can be felt to roll on 
the fore part of the humerus, the external condyles of which project utmatu. 
rally. 'l'he hand and arm can be fully pronated, but cannot be supinated more 
than half way. The whole of the outer side of the arm is deformed, bcin~ car. 
ried somewhat upwards (Fig. 112). The rupture of the annular ligament in 
this dislocation makes it nry difficult to keep the head of the radius properly 
fixed, so as to prevent a. recurrence of the displacement. In some cases, and 
indeed not unfroquently, there is incomplete dislocation of the radius forwards, 
arising either from falls upon the hand, or from violent twists of the forearm 
In these we have the preceding signs, though to a less marked de!'.!'fcC. The 
m0:3t characteristic symptom, however, is the inability on the part of the patient 

Fm. 111. 

F10. 112. 

~-~-~ -

Fta. 113. 

~ 
to fl.ex the forearm upon the arm. This he can never do to a greater extent 
than to bring the elbow to a right angle (fig. lll). On being told to touch the 
tip of his shoulder with his forefinger, he will find it impossible to do so. 

The dislocation of the radius bac/.·wards is of extremely rare occurrence; it 
may always be recognized by the head of that bone being felt subcutaneously 
!Jehind the external condylc; the movements of the elbow, and of the radius 
especially, being at the same time very limited and painful. The dislocation 
of the radius outwcmls is of more frequent occurrence than the lai::t form of 
injury, the head of the bone being thrown on the outer side of the cxtcrunl 
condylc, where it is felt under the skin, rolling as the hand is moved. '!'he 
natural motions of the joint are of course greatly interfered with. 

The radiu~ and ulna arc sometimes displaced in opposite directions, the ulna 
being thrown bodncards, and the radius foru;nrds. This injury, of which I 
have seen two instances at the ilospitaJ, usually results from hcaYy Jails upon 
the hand, with a wrench of the limb at the same time, as when a per~on is 
thrown out of a carriage, or lights upon his hands, in consequence of which tho 
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bones are twisted and displaced in opposite directions. The deformity is of 
course great, but n·adily recognized by the combination of the characters of the 
two forms of displacement, provided an examination be made Lefore the swell
ing has come on, which rapidly sets in. 

Dislocations of the elbow-joint are very frequently complicated with fracture 
of one or other condyle of the humerus, of the olecranon, and, as we haYe 
already seen in di!Splacement of the ulna, of the coronoid process. In these 
complicated injuries, an exact diagnosis is often extremely difficult, owing to 
the looseness and mobility of the parts, and to the great tumcfaction that 
accompanies accidents of this description. It is in these cases that a good 
knowledge of the relative bearing of' the different osseous points, aided by a 
comparative examination of the opposite limb, will alone enable the surgeon to 
effect a proper diagnosis of the nature of the injury. 

The mode of reduction in dislocations of the elbow.joint varies according :i.s 
the ulna is displaced or not. When the ulna is dislocated, in whatever direction 
it may be thrown, and whether the radius be displaced at the same time or not, 
we shall find that the great obstacle to reduction is the hitching of the pro· 
ccsses of that bone ugainst the articular end of the humerus. If either the 
olecranon or coronoid procmis be fractured, this entanglement cannot ta:ke place, 
and the joint then slips into its position without difficulty, though it is very 
difficult to maintain it there. The reduction of the displaced ulna, when 
uncomplicatc~ by fracture, may always be effected, as Sir A. Cooper bas rccom. 
mended, by bending the arm over the knee. The patient being seated on a 
chair, the surgeon rests one foot upon the seat, and placing the knee in the 
bend of' the injured elbow, grasps the forearm with both hands; fixing the 

arm, he ]Jresses the knee firmly against 
Fw. 114. the inner aspect of the forearm, so as to 

disengage the ulna from the lower end 
of the humerus, and at the same time 
he bends or pushes the fore-arm in.to 
proper position; into which, indeed, it 
has a tendency to return by the action 
of its own muscles, so soon as the op
posing- osseous surfaces are separated 
(fig.114). 

In dislocations of the radius, this 
movement across the knee is not neces
sary. All that is required is to fix the 
U_Pper arm, and then employing exten· 
s10n from the wrist to straighten the 
arm well, when, by bending the elbow 

::a;ii~ t p~~~~~~' i 1~!~e a h;::pc~·f p~~f ti~~~iID 
After reduction has hecn effected, tht! 

limb should be firmly put up in later.ii 
ang~lar splints, the hand being kept 
scmi·proned. If the radius has been 
displaced, a pad shoul<l be firmly ap· 
plied over its head, :::o as to prevent a. 
return of the displacement, which is very 

fi~otr0n~c~l~l~e~~~:!1:a~;:~c'~~~rcl1i~~1~el~; 
res.nits must be co1?batcd by ~he free applicati?n of leeches and of evaporating 
l?t10ns. When th is has subsided, passive motion may be commenced, and fric· 
tions and douches had recourse to, so as to remove the stiffness that is apt to be 
left about the joint. 
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In those cases in which lhe dislocation is complicated with fracture of some 
part of the articulal' ends, and in w11ich the diagnosis of the precise nature of 
the injury, owing to the swelling or other causes, has not been very clearly 
made out, the joint s110uld be placed in ns good a position as possible, by the 
process of traction 1 flexion, and moulding, so as to bring the os:;cous points into 
proper bearing with one another; the nng:ular splints must then Uc applil'<l 1 

and local antiphlogistic treatment had recourse to. At the encl of a month or 
fi,,e weeks, passiYe motion may be commenced, lci,;t permanent rigidity come 011 1 
which is Yery apt to supervene. Compound dislocations of the elbow-joint 
require to be treated on the samc.princiJJles on which compoimd fraetmc:; of 
thit:i articulation are managed. Dislocations of both bones have been reducet.l 
~omc weeks after the occurrence of the accident, and of the rndius alone at as 
late a period as two years after the displacement. 

DISLOC.\.TIO:\'S OF TUE 'YR1ST are of rare occurrence, so much so that their 
existence has been denied by Dupuytren and other modern surgeons. Although 
thel'e can be no doubt that fractures of the lower 
end of the radius, more especially of an impacted 
character, have often been mistaken for these 
di<:placements, yet there can be no question that 
they do occasionally, though rarely, occur. Any 
doubt that may formerly have existed upon this 
point, in conSCfJUence of the want of post-mortem 
examinations, has been recently cleared up by the 
cli,-~cctions of cases that have been made by l\Jar
jolin and Voillermicr. TheobserYations of these 
surgeons, together with those preYiously made by 
Bir A. Cooper, tend to show that dislocation of 
the hand from lite carpus may take place either 
i~(·ku:ards or forwards (fig. 115). In whichever 
d1rcction the accident occurs, a prominent.smooth 
convex swelling, corresponding to the first row of 
the carpal bones, is felt and seen opposite the Q 
wri,.t, 'l'hcrc is some shortening of the forearm, 
and the styloid processes of the radius and ulna 
form a projection on the opposite side to that in 

F10. 115. 

which the carpal tumor is seen. The facility with which the 
re~10 .. ed, and the di.o;placement reduced, together with the general 
wnst-joint, enable the 
surgeon to diagnose 
the injury from im
pacted fracture of the 
radius. The existence 
of the convex swelling 
pointsout,t11atit is not 
a mere sprain of the ~ 

wr~~~:~~sha~l~e~~~~rr:~~ / AJJfi~~ 
other form of' disloca-~ ~ 
tion of lhc wrist may ~~' 'f,':-
occur, in which the '( 

FIG. 116. 

hand and the carpus 
are thrown forwards under the radius and ulna. This displacement, which has 
not, I believe, been previously observed, is illustrated in the nccompanyini:): 
~gure taken .from a cast sent to me by my friend Mr. Cadge (fig. 116). In 
it tbe P{~jection of' the styloid process of the ulna and the lower cud of th~ 



radius forming a slightly concave line, contrasts stroni:dy with tllC COTI'fCX 

swelling observed in the dislocat~on .of the lrnnd fi:om the. carpus (ti9. 115). 
The fJ"eatnm1t of these cases is simple: reduction, which 1s readily effected, 

must be maintained by the application of a.ntero-posterior spliuts. 
Co119wital Di~locations of the H'rist may take })lace either forwards or back

wards. 'The limb is in either case greatly deformed. '.l'he bones are shortened, 
and altered in slrnpe, more especially the lower end of the radius. The mmclcs 
arc also shortened, the extensor tendons forming a slrnrp angle as they pasM 
over the carpu:!!. 

DISLOCATIONS OF SINGLE BONES OF THE CARPUS are by no means of frequent 
occurrence. The bone that is most commonly displace:d is the os ma9111ml. 
'rhis accident usually happens from falls, in which the hand is violently bent 
forwards, in consequence of which this bone starts out from its nrticulation, 
projecting as a round hard tumor on th_e back of the wrist opposite to the 
metnc:npal bone of the middle finger. It may be readily reduced by being 
iwessed upon at the rrnme time that the hand is extended, thus pu.:;hing it into 
proper position. There is1 howeYer, a great tendency for this bone to slip out 
agam 1 leaving considerable weakness. of the joint, so much so that in two cases 
recorded by Sir A. Cooper, the patients found it necessary to wear artificial 
supports. • 

'l he pis1fonn bone ]ms been obserYcd to be displaced by Evans and }"ergusson, 
but I am not aware that dislocation of any other of the carpal bones has been 
described. A case, however, lately occurred to me nt the llospitnl, in which 
the scmi-lumo· bone appeared to be dislocated. Tl1e patient in whom this 
accid.cnt happened had fallen from a he ight, injuring his spine, an<l doubling 
his right hand under him. On examining the wrist, a small hard tumor was 
felt projecting on its dorsal aspect, which readily disnp~cared on extending the 
hand and employing firm prc!'sure, but starled up agam so soon as the wrist 
was forcibly flexed. It was evident that this bone belonged to the first row of 
the carpus, articulating with the radius, and from its size, its position towards 
the radial side of the carpus, and its shape, which coul<l be very clistinctly 

Fio. ll i. made out tl~rough the int~guments, there could be little 
doubt that 1t was the semi-lunar bone. 

~ 
Tho only mclacaipal bone that admits of dislocation 

is that of the thumb; and though the articulatioa 
between this bone and the trapezium appears at first 

not t?. be. of". charac._tcr to resist much externa.l Yiolcnce1 

yet displ:.~ccment of it seldom takes place. '!'his is pro-

·; ' t;~lJ'~?;1~~1 ~~c11~oan~ri~a!u~~~~·~;j ~~ ~\\e ci:s0C:ei~·~,~~~c~8~~! 
force is applied upon its palmar aspect, as it most fre
quently JS, as well as to the little leverage offered by so 
short a bone. These luxations, however, L:n-e been 
ob~erved in two directions, backwards and forwards. 

' ,. The cl18locations backwards, which are the most common, 
t1.rc often compound, nrising from pow_der-fi~sk or gun-barrel explo::;ions ia 
the palm of the hand, Ly which the JOint 1s opened, and the bone thrown 
backwards. '!'he reduction is in general easy, extension being- made from 
the thumb by means of a piece of tape applied round the fir~t phalanx. 

Dislocation of the nirt111·a1po-plwlcrngeal articulations nre by no means of 
eommon ocrurrcnce1 though occasionnlly met .with (fig. 117). Most frequently 
the proximal ph,i!anx of the thumb is the bone that. is dislocated, bein(Y thrown 
&uc:kwards on the metacarpal boue. 'l'he signs of this accident are sueifliciently 
evident1 the prominence formed by the articular surfaces being distinctly mnrked. 
This disl?cation of the proximal phalanx of the thumb has, owing to the diffi
culty of its l'cduction, attracted more attention than it would at first appear to 
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deserYe. So great has this difficulty been in some cases as to render tl1C dislo· 
cation irreducible, or to compel the surgeon to have recourse to operative 
interference in order to replace the head of the bone. The obstacle to the 
ready reduction of this small bone has been attributed to different causes. Thus, 
Hey supposed that it was owing to the constriction of the neck of the bone 
between the lateral ligaments of the joint; and Dupuytren entertained a very 
i;imilar opinion, looking upon the position of these ligaments as the principal 
source of difficulty. 'l'he fo lding in of the anterior ligarnent of the joint an:.I. 
the interposition of a sesamoid bone between the articulating surfaces has also 
been looked upon as giving rise to this peculiarity. 

'l'he more probable explanation, however, appears to be that the neck of the 
metacarpal bone becomes locked between or constricted by the two terminal 
attachments of the short flexor of the thumb, which must be carried back over 
its bead1 together with the displaced phalanx. 'fhc observations of Yidal, 
Malgaigne1 and llallingall, point to this as the ca.use. 

In many cases this Uisloca.tion may be reduced readily enough by the surg-eon 
making extension with bis fingers simply, and then pushing the bone into 
place; or, better still, after making some traction, by forcibly bending the pha. 
lanx towards the palm of the hand. If these means do not suffice, the hand 
should be fixed, and steady tract.ion then be made from the phalanx, to which, 
previously protected by a strip of wet wash.leather, a. piece of tape has been 
applied with a clove.hitch knot; or if more force be required, the pulleys may 
be used. In some cases the bone may be replaced by passing tl1e ring of a 
door-key over the thumb1 fixing one side against the projecting head of the 
phalanx, and then drawing and pressing this into its proper position. If all 
these means fail, subcutaneous section of the opposing muscle may be practised. 
If the dislocation be left unreduced, Sir A. Cooper says that the patient nrny 
still have a very useful thumb. In compound dislocation of this j0int the bone 
may usually readily be replaced; should there be any difficulty its head must 
be rcmo,·ed, the dislocation being then reduced with great readiness, and the 
wound treated in a. simple manner. 

[A novel and exceedingly successful method for the reduction of this trouble
some dislocation (fig. 118), bas been practised by Dr. Crosby, of New Hamp~hire. 

E' ... 11s. 

Ile directs that the surgeon, seated by the side of the patient, should press up 
wards and backwards the dislocated thumb, until the first phalanx assu1nes a posi. 
tion perpendicular to the metacarpal bone (l?ig. IHI). The base of the phalanx 
should then be pressed forwards by the thumb of the surgeon, when it will be 
found that flexion can easily be accomplished, and the joint restored to its natu· 
ra.l position. Dr. Crosby states that in the great number of cases which have 
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occurred to him, he has never foiled to effect reduction in a single ios~ncc. 
Vide Amen.can Journal of the Med. Sciences, .April, 1858.] 

Dislocation of the phalanges rarely occurs; when met 
F10. 120. with, these displacements are readily recognized by the 

deformity tllCy entail (fig. 120), an~ as easily reduced 
by pressure and traction in proper directions. In com
pound dislocation of the }Jl1alanges, the bone should be 

~~~l~~:\.~:~1d6~~~:se<lu t~~11~\~~ bin ~~~!t~~~~~dit 5fs1 i1~1!~ 
cessary to remove the projecting end of bone before this 
can conveniently be done, anchylosis then results, a suffi
ciently useful finger being left. 

DISLOCATlONS OF TllE Il1r.-Notwitbstanding tl1e 
great depth of the acctabulum, tl1e complete manner in 
which the head of the thigh bone is. recch·cd intl' its 
cavity, the firmness of the capsular ligament, and the 
great strength of lhc capsular muscles that surround 
and support the joint, dislocations of the hip are more 

frequently met with tlrnn those of many other joints that appear less perfectly 
supported. 1'his is doubtless in a great measure owing to the great length of 
leverage of the femur acting upon its head, when external violence is a1Jplied 
to the knee, and of that of the whole length of the lower extremity when it is 
applied to the foot. 

The different forms of dislocation of the femur have been txpressed with 
great clearness and precision by Sir ..A. Cooper, who has shown that its bead is 
most comruonly thrown ~tpwards and someu1wt backwards, so as to lodge on 
the slightly concave surface between the acetabulum and the crista ilii, resting 
on the gluteus minimus1 and l1aving the trochanter turned forwards (fig. 121); 
or it may be thrown downwards into the forameu ovule lying tipon the obturntor 
extern us muscle (fig. ] 23); or, forwards and upwards upon the horizontaJ 
branch of the pubes under the psoas and iliac muscles to the outer i:.ide of the 
femoral Yesscls (fig. 12-1). The head of the bone may also be thrown baclw;ai·ds 
into the sacro-sciatic notch, resting upon the pyriformis muscle (fig. 122). These 
are the four forms of' dislocation of the hip, admitted by Sir A. Cooper, as of 
the more usual character; besides these, however, may be added, as not of very 
unfrequcnt occurrence, that form in which the bone is thrown backwards and 
i:.ome\vhat downwards behind the tubcrosity of the ischium. In addition to 
these, other less common forms of dislocation have been noticed; for instance, 
one in which the head of the bone lies between the anterior superior and tl1e 
anterior inferior spinous processes of the ilium, or that in which it has been 
thrown upon the spine of the ischium~ In all these various forms of dislocation 
there is rupture of' the capsular ligament and of the ligamcntum teres, with 
laceration of the muscles about the joint, and ~xtravasation of blood into and 
around them. 

'.l'hc signs, causes, and treatment of the different dislocations of the hip differ 
so greatly from one another that, practically, it becomes necessary to describe 
each of these displacements as a separate lesion. In considering these, we may 
reduce the more ordinary dislocations of the hip to four distinct varieties, besides 
\Yhich, however, it is necessary to bear in mind, that other and less usual forms 
of displacement may occur 

The most common dislocation is that in which tbe head of the bone is thrown 
11p1canls and backu;anls upon the dorsum of the ilium, or rather upon that 
portion of the bone which extends between the acetabulum and the sacro-sciatic 
notch (fig. l:H ). This displacement differs so slightly in its pathology and 
treatment from the dislocation into the sciatic notch (fig. 122), described as a 
distinct variety of the injury by Sir A. Cooper, that I think it is more consis-
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tent with the true nature of these accidents to look upon them as essentially 
the same, the <lisplacement in both cases being upwards and backwardR1 but in 
different instances partaking more of one or other direction. This dislocation 
may therefore be described as the ilia-sciatic. 

'fhe next distinct dislocation is that in which the bead of 
thrown down1eards upon the obturator forawcn, hence termed the 
localioo (fig.123). 

F10. 121. F10. 122. Fm. 123. F10. 124. 

The third variety is the pubic, where the head of the bone is thrown upwm·ds 
upon the pubes (fig. 12-!); and lastly, 

1fhc sciatic dislocation, in which the bone is thrown downwards and baclt.
tcards behind the tuberosity of the ischium 

Thus it will be seen that in whatever direction the displacement occurs, the 
head of the bone bas a tendency to sink into some cavity or depression, or to 
lie upon one of the osseous surfaces in the neighborhood of the acctabulum. 

In the dislocation 11pwa1'Cls and bacl~wards or the itio-sciati<", if the head of 
the bone rest upon the dorsum of the ilium, the hip will be fou nd to be a good 
deal distorted, the gluteal region being somewhat prominent, and the upper 
part of the thigh enlarged, in consequence of the approximation of the muscu
lar attachments. The head of the bone can be felt in its new situation, more 
especially on rotating the limb; the trocha.ntcr is less prominent than natural, 
usually lying close against the brim of' the acctabulum, and being turned 
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forwards; there is considerable s~1ortening, varying from one and a half to t11~ee 
inches, and the position of the hmb is remarkable, being distinctly rotated Ill· 

wards, with the thigh slightly bent upon the aLdomen, and the leg up?n tht1 

~~~~T!:~tsfs \1;.~~l!~e i,~~e r~:~~l!~~~~~~cila~: :i~~~ett! .. ~:~1 t~; :~;r~~~a~'~o:1~~c;~st~~ 
the ankle of the sound limb, and the heel is somewhat raised. 1'he axis of the 
thigh is directed towards the sound knee (fig. 121). The moyements of the 
joint are greatly impaired; abduction and eversion are not practiea~le, but in
n;rsion, abduction, and some flexion upon the abdomen, can be practised. 

When the head of the bone slips a little further back so as to become lodged 
iu the sciatic notch, we ha"e the dislocation backwards of Sir A. Cooper. In this 
the same symptoms exist, though to a less degree; hence the diagnosis is propor
tionately difficult (fig.122). 'l'here is much less deformity about the hip in this 
nricty of the displacement, owing to the head of the. bone sinking mto the 
hollow of the notch, and thus presenting the trochantcr nearly in its usual 
position at right angles with the ilium, though somewhat behind and a little 
ti.hove its normal situation. In consequence of the head of the bone being 

• received in a depression, the ax.is of the limb is not altered to the same extent 
as when it is thrown upon the plane surface of the dorsum ilii; hence the 
im·ersion of the knee and foot, though existing, is not so strongly marked. As 
the sciatic notch is but a little above the le,·el of the acctabulum, the shortening 
(•f the limb is inconsiderable, not exceeding half an inch or an inch at most. 
The axis of the limb also is directed across the middle of the sound thigh i11 

consequence of the bone being thrown further backwards. 'l'hus the signs of 
these two forms of dislocation arc nearly identical in character, though varying 
in degree, the principal difference being, that when the head of the bone rests 
upon the dorsum ilii, the axis of the femur is directed to the sound knee, 
whereas, when the head of the bone is lodged in the sciatic notch, the axis of 
the limb is directed across the middle of the sound thigh. 

The dislocation upwards and backwards is that which is most frequently met 
with in the hip. It is occasioned by violence acting upon the limb whilst 
abducted; with the body bent forwards upon the thigh, or the thigh upon the 
abdomen 1 as when a person is struck on the back with a heavy weight, or 
thrown forwards, or falls whilst carrying a heavy load upon his shoulders, when 
the upper and posterior part of the joint receives the whole of the strain. Under 
the~e circumstances, the capsular ligament is ruptured, and the bone slips out 
of its articulation. 

The diagnosis of this form of dislocation is easy in proponion as the licad of 
the bone lies high on the dorsum ilii. The more it sinks towards and into the 
sciatic notch, the more difficult does the detection of the displacement become, 
and the greater the risk of it-$ being overlooked altogether1 or mistaken for a 
sprain. The only severe injury of the hip with which the dislocation upwards 
aud backwards can be confounded, are those rare cases in which there is frac· 
ture of the neck of the femur, with inversion of the limb; here, however, the 
increased mobility, aud the existence of crepitus, will enable the surgeon to 
effect the diagnosis. In ordinary cases of fracture of the neck, the existence 
of evcrsion of the limb at once points out that the head of the bone is not dislo
cated on the ilium. 

'l'l:!h;a:f~~tclfio:~i~g t~~!~ol~·~nt ~~S!~-l~~~ti?~fl:~e~::c~~dc~~o~~~o~~~~o~:i~~i;~~n~r~ 
hack upon a strong table between two staples, one of which should be fixed to 
the floor, and another at a point aboye the level of the body, in a direct line 
with the axis of the limb, and about twelve foet apart. The counter-extending 
force, consisting of a jack towel or of a padded leather belt, must then be 
pas~ed between the injured thigh and perineum, and fixed to the staple in the 
tloor. The pulleys must now be attached to proper straps or to a towel fixed 
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with a clove-hitch knot immed iately aboYe the knee, by one end ; the ol~!.! T 
ex.tnhnity being attached to the staple in the wall, which should be so situated 
as to be continuous with the a.xis of the lower part of the limb. The knC'o 
oeing then sli~htly bent and rotated in wards, traction is applied slowly anJ 
steadily until the head of the bone has approached the aeetabulum, when the 
i.:nrn-eon rotates the limb inwards so that the head may slip into its socke1 
(fig~ 125). If difficulty occur in raising the bone OYer the acetabulum, the 

FJG. 125. 

})Ian recommended by Sir. A. Cooper, of passing a towel under the thigh to 
enable an assistant to lift the head of the bone over the brim of that cavity, 
may be had recourse to. The fact of the reduction being accomplished, is ascer· 
tained by compari ng the bony points of the limb with those of tho opposite side, 
and seeing if they correspond. A long splint and spica bandage should now 
be applied to fix the thigh, and the patient be kept in bed fo r a fortnight, so 

• that reunion of the ruptured tissues may take place. In reduci ng this dislo
cation, there is some danger of the head of the bone slipping downw:irds iuto 
the sc iatic notch, if the limb be too much raised. 'l'his accident, which has 
happened to some very excellent surgeons, may be mistaken fo r reduction of tho 
bone, a serious mistake, that would, unless corrected, entail permanent lameness 
on the patient. 

When the bone is t h rown upon the sciatic notch, the reduction is difficult1 

and a slight modification of the treatment is required; this consists in laying 
the patient on his sound side instead of on his back, and making ex.tension 
across the middle of the sound thigh instead of immediately above bis knee, a~ 
in the last ease. In the reduction of this dislocation, also, Si r A. Cooper gives 
the very >aluab le advice, of lifting the femur out of the notch and over the 
edge of the aeetabulum by means of a round-towel placed under the upper part 
of the thigh aud over the shou lders of an assistant, who at the same time should 
rest his limbs on the patient's pelvis, and then raising his head draw the boue 
towards its socket. 

Reduction of dislocations on to the dorsum ilii or sciatic notch, may be effected 
readily enough whilst the patient is under chloroform, by" manipulation" of the 
limb, as introduced by Dr. R eid, of Rochester, U. S. '!'his is done by flexing 
the leg on the thigh , carrying the dislocated thigh over the sound one, upwa.rds 
across the pe lvis, as high as the u mbilicus, and then by abducting and rotatmg 
it outwards. 

In the dislocation downwards i'nto the obturator forarnen we find the hip 
flattened, and the prominence of the trochanter completely absent, or indeed 
replaced by a depression. The limb is lengthened by a.bout two inches, ad. 

~~~c~~c:;:~r; ~1t e~~:1~i~~~ ~~:s~~~~a~!~:ir:~~~~~s(6r~~~.;~J~, ;~~e !'~~:~t~~~! 



slightly everted 1 and is widely sep~rated from its fellow ... The body is bent 
forwards in consequence of the tension of the psoas and iliac muscles, and lll 

thin peri::ons the bone may be felt in its new situation. 
This dislocation appears to be occasioned by the limb being sudJenly and 

violently abducted, as by falls, with the legs widely separated i in conJ:equence 
of whiC'h the head of the bone is tilted against the inner side of the capsule; 
and rupturing this, is thrown into the thyroid notch. 

In the reduction of this dislocation the patient should h :rlaced upon hi3 
back, the counter-extending girth, or towel, is then placed round the pelvi::i, 

and fixed firmly to a staple 
FIG. 126. next to the sound side of the 

patient. A padded girth is 
then to be placed between the 
perineum and the upper part 
of the dislocated thigh. From 
this, extension is made by 
means of the pulleys or the 
tourniquet, which are fixed to a 
staple at a little distance from 
the injured side of the patient. 
Extension having then been 
made to such a degree as to 
elevate the bead of the bone 

_ from the depression in which it 
lies, the surgeon passes his 
hand behind the sound leg, and 
seizing the ankle of the injured 
lirub, draws it backwards and 
towards the mesial line, taking 
care to keep the knee straight, 
and thus throwing the head of 
the bone into the acetabulum 
by the action of a long lever 
(fig. 126). 

The dislocation upwards (fig. 
124) on. the pubes presents very 
unequivocal signs. 'The hip is 
flattened; the head of the bone 
can be distinctly felt lying in 
its new situation above Pou
part's ligament, to the outer 

side of the femoral vessels, where it may be made to roll by rotating the limb. 
The thigh and knee arc slightly flexed, rotated outwards, and abducted; the 
limb, which is separated from its fellow, is shortened to the extent of an inch. 

'l'be ca.use of this dislocation is either direct violence applied to the back of 
the thigh whilst the limb is abducted, or from the patient making a false step 
in walking, and suddenly throwing his body backwards in order to avoid a fall, 
twisting and displacing the limb. 

With regard to the treatment, Sir Astley Cooper advises that the patient 
should lie upon his back, with his legs widely separated; and that cuunter
ex.tension being then made by a girth carried between the perineum and the 
injured thi~h1 and fixed to a staple in front of and above the body, the pulleys 
shoIJld be fixed upon the lower part of the thigh, and the extension made down
wards and backwards. After this has been continued for a sufficient time, an 
nssistant lifts the head of the bone by means of a. towel over the brim of the 
ncetubulum (fig. 127). 
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rt~~~ dislocation behind the tuberosity of the ischium is of very rare occur

Fw. 127. 

DISLOCATIO~S OF TIIE PATELLA are not frequently met with. They may, 
however, occur in four directions, viz. outwards, inwards, upwards, and edge
ways or ''ertically. 

'fhe dislocation outwards is the most common variety of the accident, the 
Lone being thrown upon the outer side of the external condyle of the femur, 
with its axis directed somewhat backwards and downwards. The knee is 
flattened in front, and is broader than usual; the patella can be felt in it.s new 
situation, and the muscles that form the quadriceps extensor are rendered tense, 
more especially the vastus internus; tbe leg is sometimes extended, but more 
frequently the knee is slightly flexed. This accident usually happens from 
sudden muscular contraction in persons wlto are knock-kneed. In some cases 
it has been occasioned by direct violence, driving the bone out of its position. 
Most frequently the dislocation is not quite complete, the patella being only 
partially displaced outwards, with some rotation of the bone in the same 
direction. 

The dislocation 1"nwards is of very rare occurrence; Malgaigne, who has 
investigated this subject, being of opinion that there is only one case of the 
kind on record. 

In these lateral dislocations, reduction may be effected by laying the patient 
on his back, bending the thigh ou the abdomen, and raising the leg so as to 
relax the extensor muscles. The surgeon then, by pressing down that edge of 
the patella which is furthest from the middle of the joint, raises the other edge, 
which, being tilted over the condyles, is immediately drawn into position by the 
action of the extensors. ,. 

A remarkable form of dislocation of the patella. is that in which this bone 
becomes twisted upon its axis in such a way that it is placed verticall!J, one of 
i ts edges being fixed between the condyles, or upon the external one, a~d the 
other projecting under the skin, and pushing this forwards into a distinct 
tumor. ln some cases the bone is turned almost completely round, the pos
terior surface becoming partly anterior. rl'he signs of' this dislocation are 
ev ident, manual examination indicating the vertical displacement of the patella, 
with a deep depression on either side. 1'he limb is completely extended, fl.ex.ion 
being impossible. 

'.i.'his peculiar dislocation has most generally arisen from sharp blows or 
severe falls upon one edge of the patella, whilst the limb was semi.flexed, in 
consequence of' which the bone appears to have been semi-rotated and fixed 
in its new pos ition. Violent muscular contraction, however, conjoined with 
;01::is!a~:5.the leg, but without any blow, has been known to occasion it in 
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The 1·eduction of this displacement is ahw1ys attended with great difficulty, 
and indeed in some cases lrns been found to be quite impracticable-isurgeun., 
having ineffectually nttcrnpted, by means of elevators aud the section of the 
tendons, to replace it, and the patient ha,1ing eventually died from traumatic 
suppuration of the joint, with the displacement unrelieved. The cause of this 
difficulty of reduction is not very distinctly made out: it is certainly much 
greater than can be explained by simple muscular contraction, and may not 
improbably be owing to the resistance offered by the aponcurotic structures 
which cover the bone becoming twisted or entangled under it, or, as l\Ialgaign~ 
supposed, by the superior angle of the bone being wedged in the subcondyloid 
space. If relaxation of the muscles of the thigh, and the employment of proper 
pressure upon the patella, do not succeed, reduction may perhaps be effected by 
directing the patient to make a sudden and violent muscular effort at extension 
of the limb, or by attempting to walk. In other cases, again, it may be readily 
replaced by bending the legi apd rotating it on the axis of the tibia at the same 
time that the patella is pressed into position, as Vincent recommends. Should 
these plans not answer, I do not think it would be advisable to have recourse 
to subcutaneous section of the tendon of the quadriceps extensor and of the 
ligamentum patellre. In one case, in which both these structures were divided, 
the patella remained as firmly fixed as ever, and the patient eventually died of 
suppurative inflammation of the knee-joint; and in no case in which it has 
been practised, does it appear to have facilitated the reduction of the bone. 

Dislocation of the patella upwards can only occur as a. consequence of thl' 
rupture of its ligament. 'l'his accident, which is always accompanied by 
much inflamma.tion of the joint, requires the same treatment as a fractured 
patella. 

DISLOCATIONS OF TlIE KNEE. - This joint, owing to the breadth of its arti
cular Burfaccs, and the great strength of its ligaments, is seldom dislocated. 
When such an accident happens, it usually arises from falls from a great 
height, or by the patient jumping from a carriage in motion. 'l'he tibia may 
be displaced in four directions: forwards, backwards, or to either side. Besides 
these displacements, the joint is subject to a partial luxation dependent upon 
displacement _ of the semi-lunar cartilages. 

rl'lw lateral dislocations of the tibia are the most common. They arc always 
i"11complete, and are usually accompanied by a certain degree of rotation of the 
limb in an outward direct.ion. These displacements may either be external or 
internal. In the first, the outer condyle of the femur rests upon the inner 
articular surface of the tibia. In the other, the inner condyle is placed upon 
the outer articular surface of the head of this bone. In either case the knee 
is slightly flexed; there is a marked sulcus in the situation of the ligamentum 
patellre j the extensor muscles of the thigh are relaxed, and the deformity 
of the joint indicates at once the nature of the displacement to which the 
bones are subject. In these cases reduction is always easy; indeed, occa. 
sionally it is effected by the unaided efforts of the patient, or by a bystander. 
It may be accomplished by flexing the thigh upon the abdomen, then extending 
the leg, and, at the same time, by a movement of rotation replacing the bones 
in proper ]Josition. 

'fhe dislocation bacli:wa1·ds may be complete or i"ncomplete. When complete, 
the posterior ligament of the joint is torn, the muscles of the ham are 
s-tretched, the limb is shortened to the extent of an inch and a half or two 
inches1 and is semi-flexed; the head of the tibia can be felt in the ham, and 
there is a deep transverse depression in front of the joint immediately below 
the patella. 

The dislocation of the tibia forwards is of more frequent occurrence than the 
last accident. In it, the lower end of the femur is felt projecting into the ham, 
compressing the vessels to such an extent occasionally as to arrest the circula-
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~:~c~;1~-~~gi:1 i~h~i~~~~~~n ~x ~~: i(fbi!afse~~t~nfo ~;:.~j~~~a;~I~\~!~.d~:1 ~ts s~:::~h ;~11~n ~!~: 
a considerable }Jromincncc on the anterior part of the knee, with a deep depres
sion immediately uboye it and the patella, which is rendered more evident by 
the extensors of the thigh being relaxed; the leg is usually rotated somewhat 
inwards or outwards, and there is shortening to the extent of about two inches. 

'l111esc nntero-posterior dislocations are very commonly incomplete. ·when this 
is the cas_c, they present ~he same symptoms, but to a less marked degree, that 
characterize the comple displacements. 

In the treatnw1t of these dislocations, extension should be made from the 
ankle whilst the thigh is fixed in a. semiflexe<l position;. when the leg has been 
drawn clown sufficiently, proper manipulation will bring the bones into accurate 
position; splints must then be applied, means taken to subdue local inflamma
tion, and the joint kept }Jerfectly at rest for two or three weeks,. at the end of 
which time passive motion may be commenced. 

The s11Muxation of the lmee, or "internal derangement of the knee joint," is 
an ac?idcnt of more frequent occurrence than any of those that have just. been 
de~cnbed. It usually occurs by the patient, whilst walking, strik ing }us toe 
against or tripping upon a stone, when he is suddenly seized with acute and 
sickening pain in the knee, often so severe as to cause him to fall to the ground. 
Before doing so, howeYcr, he is conscious of having strained or otherwise injured 
the joint. On examination it will be found semi flexed, the patient being unable 
to extend the limb properly, and every effort being attended by scYere pain. In 
the course of a. very short time the joint becomes swollen, being distended by 
synoYial secretion, and symptoms of subacute synovitis arc speedily supcradded 
to the original injury. 

'.l'his accident, originally described by Hey, and since investigated by Sir A. 
Cooper and others, is owing to the scmilunar fibro-cartilage slipping a.way from 
under the internal condyle, either before or behind it, so as to bring its surface 
und that of the tibia. into direct apposition. 'l'he severe })ain that is always 
experienced is owing, in all probability, to the nipping of the loose folds of 
synovial membrane that lie within the joint, and that go by the name of the 
mucous and alar ligaments, and also to the great stretching of the ligaments by 
the partial displacement of the bones. The reduction may he effected by flex
ing the joint1 and then, when the muscles are off their gnard, the patient's atten
tion being directed elsewhere, rapidly extending it at the same time that a 
movement of rQtation is communicated to the leg. 'fhe evidence of eomplet"' 
reduction consists in the power of extending the articulation being regained by 
the patient. The synovitis that usually follows upon this injury requires to be 
treated by local antiphlogistics and rest. After it has been subdued, the vatient 
should wear a laced knee-cap, as the joint will be weakened and liable to a 
recurrence of the same injury. 

Dislocations of the .knee-joint are more liable to serious complications than 
tl1ose of any other articulation. Not only are the ligaments torn, and the mus
cles ii.1jured, but stretching and perhaps laceration, of the popliteal ves~els1 fol
lowed by gangrene of the limb, may occur; or the joint may fall into a state of 
suppurati\·e and destructive infl:immation, as the result of the injury. 

l'ompound dislocation of the knee-joint constitute!'! one of the most serious 
injuries to which the limbs are liable; the external wound being usually large, 
ragged, and accompanied by the protrusion of the condyles of the femur, with 
much laceration of the soft structures in the vicinity of the joint. 'These are 
cases that certainly, as a. general rule, call imperati,ely for am1rntation; indeed, 
Sir A. Cooper looks upon this injury as especially demanding removal of the 
limb. Cases, however, have occurred in which the limb, even under these cir
cumstances, has been saved. Ilcnce, if the patient is young, and if the vessels 
vf the ham do not appear to have been seriously injw·ed, the wound in the soft 
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parts at the :mme time not being nry extensive, or much Lrui~cd, an attempt 
may, with propriety, be made to save the joint. In a c:i.~e of compound <liRIO· 
cation of the knee forwards, in a boy, the late Mr. A. White sawed off the pro
jecting end of the femur which protruded through the ham, and bringing the 
wound together, succeeded in saving the limb. 

'!'he head of the fibula has oce<isionally, though very rarely, been displaced 
by the application of direct violence to it. Boyer and Sanson have each 
recorded a, case of this kind. 

D1sr.OCATIO~S OF TBE AXKLE occur in consequence of displacement of tl1c 
astragalus from the bones of the leg, whilst it continues to preserve its normal 
connection with the rest of tllC foot. These di!:l'locations arc almost i1wariably 
connected with fracture of the lower end of the fibula, or of the inner malleolus. 
In fact, in looking at the arched cavity into which the astrngalus is received. it 
is evident that this bone can scarcely be displaced laterally without fracture of 
one side of this arch. In comddering these dif;locations we must, in :i.ceordance 
with the general nomenclature of similar accidents, in which the distal 1mrt is 
always said to be displaced from the proxim<il, look upon the foot as being di~
Jocated from the leg, <incl not consider the tibia as bcin~ displaced upon the 
foot. The direction of the dislocation must consequently be determined by the 
position into which the articular surface of the astragalus lrnppcns to be thrown. 
lt is necessary to explain this, iMsmuch as a good de:i.l of ambiguity occurs in 
surgical writings from the same accident being described differently, according 
to the view taken of the part displaced. Thus, Sir A. Cooper speak in~ of the 
tibia as being d islocated at the ankle, whilst Boyer and otllCrs regarding the 
foot as the part displaced, have described the same injmy in directly oppo~ite 
terms. 

D1sc.ocATIOXS OF TnE FOOT may take place in four directions, viz., laterally, 
on either si<lc; backwards, and forwards. In all cases, the injury appears to be 
occasioned either by the foot being twisted under the patient in jumping or 
running: or else by its being suddenly arrested by coming in contact with the 
~round whilst the body is carried forwards. 

The dislocation uutu;ards is of most fre(jucnt occurrence. In it the inner 
mallcolus projects forcibly against the skin i there is a depression aboYe the 
outer ankle corresponding to a fracture of the fibula, and the sole of the foot is 

~~1~~~~di~vi~r~~r~~g ~;~wa{J~. ih2e8~~ncr side touching the ground, whilst the 

In the di~loention 1'mcards
1 
which 

[F10. 128. is a rare accident, and aecordin~ to 
Sir A. Cooper, a much more dan
gerous one than that just described, 
the fibula, is not fractured, but the 
lower end of the tibia is splintered 
off, in an Obliq1Jc manner, from 
within outwards. T he outer ed~c 
of the sole rests a,g~linst the ground, 
and the inner side is turned up· 
ward. 

'l'henxluctionofthcselateraldisi
placements is readily effected by 
simple traction into proper ro~ition j 
leg.splints with lateral foot-pieces 
must then be put on, or Dupuy-
t rcn's splint may be applied on the 

tmnie i;ide as the dislocation, opposite to that on which the eversion of the foot 
takes place. 

In the dislocation of the foot bucl.-warcls, the deltoid ligament is ruptured, the 
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fibula broken in the usual situation, and the tibia thrown forwards on the nnYi· 
cular nntl internal cuneiform bones; the foot is consequently shortened, and 
the heel rendered more projecting. 'l'he dislocation forwards, in which thC' 
foot is lengthened, and the tibia thrown upon the upper and posterior surface 
of the os calcis, behind the astragalus, is an accident of such rare occurrence a::
scldom to have been witrresscd1 although described. In the treatment of these 
antero-posterior dis~lacements of the ankle, traction of the foot in a llropcr 
direction, the leg bcmg fixed and flexed upon the thigh, will readily be attended 
Ly replacement of the bones, the application of lateral splints being afterwards 
1mfficient to keep the parts in proper position. 

Compound dislocations of the ankle.joint are serious, but by no means unfrc. 
quent accidents, the displacement occurring in the same direction and from the 
same causes as the simple forms of injury. 

The trrntment of these cases must depend to a considerable extent upon the 
amount of laceration of the soft parts, and the condition of the bones forming 
the arch of the joint. If the wound in the soft parts be not con~iderable in 
extent, clean cut, and with little injury to the bones, the limb shoul<l be placed 
on a ~'1'Intyrc's splint; and the lips of the wound, being well clenncd, broug:ht 
together Ly strapping, or covered by lint soaked in collodion; eniporating 
lotions may then be applied, the constitntional condition of the patient carefully 
attended to, and the ca~c treated much in the same way as n compound fracture. 
In many instances this plan will suffice, and the patient will recover with a 
useful limb, the joint being only partially anchylosed. 

If, howeYer, the bones be projecting and comminuted, and the wound more 
extensiYely lacerated, the question of amputation will neee:-;sarily arise. In 
many cases the operation may be dispensed with by adopting the treatment 
recommended by .Jlr. Hey, of f'awing off the malleoli, removing splinters of 
bone1 cleaning the wound, bringing together its edges by simple dressing, and 
supporting the limb at the same time upon a )!•Intyre's :;pliut. If the joint be 
still more seriously injured, the posterior tibial artery torn, or the foot greatly 
contused. or if the patient's constitution be shattered and irritable, primary arnpu· 
tation should be had recourse to. I believe, however, that the di~inclination on 
the part of surgeons to amputate in these cases, owing to the strong expression 
of opinion by Sir .A.. Cooper in favor of the attempt to save the limb, has in 
many ca~es been carried to such an extent as seriously to endanger the patient's 
life. Secondary amputation may be rendered necessary, in consequence of gan. 
grcnc, erpipelas, or ex.ten~ive suppurat10n 

DlSLOC.\'fIONS OF TIIE ASTRAG.UUS. -1'he astragalus is occa~ionally dis
placed from its connection with the bones of the leg abon, and with those of the 
tar:ms below, being thrown either forwards or backwards, the displacement for
wards happening far more frequently than that in the opposite direction. In the 
dislocation jiJ/'lrnrds, the head of the bone may be thrown either 01llu;ards or 
imcards, but I do not think there is any eviclence to show that complete lateral 
tlislocation of this bone can occur inespcctive of displacement forwards; the 
so.cal\ecl. lat,,ral dislocations being displacements of the bone forwards, with 
twists to one or other side. In the luxation backwards there is no rotation of 
the bone, which is thrown directly behind the tibia, in the space between it and 
thctendo.'tchillis. 

These dislocations invariably happen from falls upon, or twists of the foot; 
more particularly when it is in a state of c:xteusion upon the leg. 'Yhen the 
foot is in this position, the lower end of the tibia either breaks off on the appli· 
cation of sufficient violence, or the head of the astragalus is forced out of the 
cavity of the scaphoid, and its bed on the os ca leis, the particular kind of <lis· 
placement that occur:. depending upon the direction in which the force is acting 
and in which the foot is twisted. · 

11.'he cli~location of the astragalus/orwards with twist of the bone inwards, is 
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naid to ht• 1Jf most common occurrence, although I have more frequently wit
nessed tb:it fo rm of accident in which the bone is thrown somewhat outwards 
an well a!'! forwards. In either case the displaced bone forms a. distinct tumor 
upon the instep, in the outline of which the form of the astra~alus can be dis
tinctly made out. Over this, the skin is so tightly drawn as often to appear to 
be on the point of bursting. · When the bone is thrown somewhat inwards the 
foot is turned outwards, and the internal malleolus projects distinctly. When 
the astragalus is thrown outwards, displacement of the foot in an inward direc
tion, with great projection of the lower end of the fibula, takes ]Jbce. In some 
c:'lses, fracture of the neck of the astragalus is conjoined with these dislocations, 
and not uncommonly the luxati9n is compound from the very first, or speedily 
becomes so if left unreduced, in consequence of the sloughing of the sk:n which 
co,•crs the anterior surface of the bones, the exposed portion of which under· 
goes necrosis, and perhaps, eyentually, exfoliation. 

The dislocation Uad.:wurds into the hollow, under the ten<lo Acl1ill i~ 1 is of 
rnre occurrence, there being but seven recorded instances of this accident. In 
the majority of these there was displacement of the bone intcords, as well as 
backwards. In these cases the diagnosis is easy, as the bone forms a distinct 
prominence, which can be felt under the tcndo Achillis. 

Jn many cases the dislocation of the astragalus is not altogetl1Cr complete, the 
under surface of the tibia not coming into direct contact with the upper surface 
of the os calcis; a portion of the astragalus still intervening between these 
articulations. 

The iwluction of the dislocation fortcm·ds, whether attended by lateral dis
placement or not, nries greatly in the facility of its execution j in some instances 
bei11g effected with the greatest possible case, in others being attended by almost 
insurmountable difficulties. 'This difference in the facility of reduction depends, 
I think, on whether the dislocation is complete or not. When the a~trag:alus is 
not completely thrown from under the arch formed by the bones of the legs, 
portion of it being still entangled between their articular surfaces nnd that of 
the calcaneum, it may usually be readily reduced by relaxing the muscles of the 
calf, and pushing the bone bnck into its proper position. But when the astra
galus is completely dislocated, the upper surface of the calcancum is drawn up 
under the arch of the malleoli by all the 1'tren~th of the muscles that pass from 
the leg to be inserted into the foot. Under these circumstances, in order that 
reduction take place, it is necessary first of all to separate the articular surfaces 
to such an extent as to admit of the astragalus being pushed back into its sockct j 
this is almost impossible, owing to the great perpendicular thickness of this 
bone, to the cs.tent to which it is consequently necessary to draw down the foot, 
and to the little purchase that can be obtained on it. In such cases as these, 
the reduction has been greatly facilitated by the division of the tcndo Achillis, 
by which simple operation the whole stra in of the muscles of the calf is 
taken off. 

If reduction is still impracticable, the bone must be left in its new situation. 
If this Le in the direction forwards, the Rkin will usually slough, and then a por
tion of the exposed osseous surface, which will probably nccrose, may be excised, 
or tl.1e whole of the astragalus dissected out by ~recly exposing it and s€vering 
its hgamentous attachments; the patient recoYcnng with a somewhat stiffeaed, 
but still useful, joint. 'fhis plan appears to be safer than excising the bone in 
the fir!:it inst:rnce so soon as the dislocatio n has been found to be incduciLle. 

In luxation liacl.·ward.~, th e bone has not hitherto been reduced, except in one 
CJSe which occurred in University College llo~pital, and in which the tibia and 
6bula were fractured. It is b:: no means improbable that subcutaneous division 
of the tendo .Achillis may in future enable the surgeon to do this. The resull 
is, however, satisfactory, C\'Cr. though the bone be not noticed, the patient 
recovering with a useful foot. If left unnoticed, the soft parts covering the 
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bone may slough, as happened in a. case recorded by Dr. Wmiams, of Dublin, 
in which the bone was consequently extracted. 

In compound dislocation of the astraiwlus (fig. 1~9), the rule of practice must 
depend upon the extent of injury. If the integuments have merely been rent 
in consequence of the 
tension to which they F10. 129. 
haYc been subjected by 
the outward pressure of 
the displaced bone, an 
attempt must be made to 
reJuce the dislocation, 
and if this be effected, 
to close the wound by the 
fir.st intention. If the 
bone be comminuted as 
well as di:;located, the 
p1·oper practice will be to 
rcmovethe loosened frag
ments, and to dress the 
wound in the simplest manner, allowing it to heal by granulation. If the bone 
be irreducible, it is a question whether it should be left or dissected out. If it 
be left, the wound in the integuments will certainly extend by a. sloughing pro
cess, the bone will inflame and become carious or necrosed, exfoliating in frag
ments, and the patient will only recover after a prolonged, tedious, and dan
gerous course of treatment. Under these circumstances, tlwrefore, it appears 
to me that the simpler and safer plan both to limb and life consists in enlarging 
the wound in proper directions, so as to dissect out the irreducible astragalus, 
and then bringing the articulating surfaces in contact, dressing the parts lightly, 
and trusting to the formation of a. new joint between the tibia and the os calcis 
So, also, if a simple dislocation of the astragalus become compound in consc~ 
quencc of the sloughing of the supcrjaccnt tense integuments, the exposed and 
nccrosing hone should be removed in part or in whole, according to the circmn
stances of the case. If, together with the dislocation of the astragalus, the foot 
be extensively crnshed, amputation may be required either at the ankle-joint or 
at some convenient part of the lc:r. 

Dislocation of the other tarsal bones is of extremely rare occurrence. i'\lost 
of them, however, ha,·e been found to have been luxated at times. Thus, for 
instance, the calca11Pum has been dislocated laterally from its connections with 
the cuboid in consequence of falls from a height, the sufferer alighting upon his 
heel. Chelius mentions a. case in which this bone was dislocated by the effort 
of drawing off a tight boot. 'fhe reduction seems to be readily effected by 
relaxing the muscle;.;., and pressing the bone back into its proper position. 

The scaphofrl and cuboid bones haye been found to be dislocated upwards in 
consequence of a person jumping from a. height and alighting upon the ball of 
the foot. In these instances the limb is shortened and curiously distorted, the 
toes pointing downwards, the arch of the instep being increased so as to resem
ble ~loscly enough the dcfOrnii~y of club-foot. Ucduction may be effected by 
drawmg and pressing the parts mto position. 

'l'he gre.ut cu11ciform bone has occasionally been found to be dislocated. Sir 
A. Cooper mentious an instance of th is kind. If reduction be not effected by 
pressing: the bone into its position, no g reat evil appears to result to the patient, 
the 1_uotions of the limb not being seriously interfered with 

D1slocation of the metatarsal bo11es, though excessively rare, from the manner 
in which they are locked in between the bones of the tarsu.;;, and retained by 
;;.hort and strong ligaments, yet occasionally occurs; instances being recorded 
by Dupuytrcn and Smith. L iston also mentions a case of luxation of the meta-
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tarsal bone of the grent toe from direct violence. Tufnell records a cnsc of 
Juxation downwards and backwards of the three internal metatar~al bonc11, 
from a fall upon tl1C leg by a horse rolling on i.ts rider .. Luxati~ns .of the pl1r1-
la11grs of the toes but rarely happen, and present notlung special 111 nature or 
treatment. 

Besides these instances of dislocations, properly so called, it occasionally hap
pens that accidents arc met with that may in strictness be referred to tl1is head, 
though differing somewhat from the usual cb~ractcrs of luxations. Thus, fur 
instance, the !mlm·es of the sl.:11ll are occnsionally separated, in consequence of 
blows"on the head. So also tl1e articulations between the i;ertebn;e may suffer 
displacement. 'l'hcse injuries, howenr important, from the effects produced 
upon the contained organs, will be considered in the next chapters \Yhcn treating 
of injuries of the head and spine. 

It occasionally 11appcns, that in consequence of severe blows upon, or com
JWession of, the pelvis, the symphysis of tl1C pubes, or the sacro-iliac articulation, 
is displaced; here the nature of the injury is indicated by the deformity that 
results, and the same treatment is required as in fractured pelvis. 

The lower 0119le and dorsal border of the smpula is occasionally the seat of a 
w:ry remarkable kind of displacement, in conseriuence of which it projects at a 
considerable angle from the trunk, giving- a. winged appearance to the back. 
'l'he cause of this peculiar displacement is somewhat obscure i by some it is 
considered to be dependent upon the bone slipping away from under the poste
rior edge of the latissimus dorsi muscle i by others again, nu<l apparently with 
more reason, it is considered to be owing to paralysis of the serratus ma.gnus. 
Whether this be dependent upon some morbid condition of the muscle itself, 
as Dr. Jacob supposeR, or be owing to a paralyzed state of the long thoracic 
nerve, as N Claton thin ks, can scarcely be determined. In such cases as these, 
I han seen some benefit derived from the enclcrmie application of strychnine 
on a blistered surface, and afterwards support by means of a properly constructed 
apparatus. 

INJURIES OF REGIONS. 

CHAPTER XVIII. 

INJURIES OF THE HEAD. 

TnE consideration of injuries of tbe bead is one of the most important studie~ 
that can engage the surgeon's attention. The importance attached to it is not 
so much due to the special considerations connected with the mere injury of the 
scnlp and cranium i but rather to the effects that arc produced as the re!'ult of 
the implication of the brain and its membranes, in many cases directly, and in 
others indirectly, owing to the close connection that subsists between the actions 
that take place in the external and internal structures of the head. In conse
quence of this tendency to cerebral complication, it is of the first moment in 
practice to study these injuries as a whole, and with special regard to those 
affections of the eneephalon produced by them; and from which the injury of 
the scalp and the fracture of the cranium derive the greater }lart of their im
portance. It is therefore necessary in the first instance to be acquainted with 
the nature and treatment of the principal forms of cerebral affection that super· 
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vene upon these accidents, before we proceed to study the special nature and 
peculiar modifications of treatment requiret.I. by the conditions that occasion them. 

There are two principal states of functional disturbance arising from injury 
to which the brain is subject, viz., cu11cussio11 an<l compression ; either of these 
may be followed by, or be complicat.ed with, inflammatory actions ~f \':Wi~ us 
kinds, that derive much of their pcculwr ch:wacteri:stics from the conchtion with 
which they are associated, and from the injury by which they are occasioned 

1st. l'onc11ssio11 or stunning appears to be a shock communicated to the 
ncrYous system from the application of such external violence as will produce 
commotion of the Rubstance of the braini or interfere with the circulation 
through it; in consequence of which its functions become temporarily sus
pended, usually in a slight and transitory dcp:ree, but occasionally to such an 
extent that the patient does not rally for many hours from the depressed state 
into which he is.thrown, and perhaps sinks without recovery. In those cases 
in which death immediately results from the continuanco and severity of the 
coneuf:sion 1 either no lesion at all may be found in the cerebral substance, or it 
may hrixe been rendered so soft and serni-<liffiuent by the shock to which it bas 
been subjected, as to be evidently incompatible with life, even though no dis
tinct rupture of its substance appears to have taken place. In other cases. 

agt1~ 1 t;~:r:1~;~~:~s ~~~:?~r8~~~d~s~.i~;1t~et~;titde~~re \~~:e~~0~·1;~·~l:; i1wariably 
accompanies any severe injury of the head- the surface becomes colJ and pale· 
the sufferer is motionless and insensible, or only answers when ::;pokcn to in t 

loud voice, relapsing again into speedy insensibility, or rather scmi-conseious
ne!'s; the pulse is feeble, the pupils contracted, and the sphinctel's usually 
relaxed; the limbs a.re flaccid, and muscular power is lost. After continuing in 
this condition, which is the first stage of concus<:ion 1 for a few minutes or hours, 
according to the severity of the shock 1 the second st:tgc comes on, the circul:t
tion gradually re-establishing itself, the pulse becoming fuller, and the surface 
warmer. About this time the patient \"Cry commonly y1rn1its; the strailling 
accompanying this effort appc~rs to be of scr\'icc in stiwufatin9 the heart's 
action, and dri\•ing the blood with uiorc vigor to the parnlyzed brarn, thus tend
ing to rc~tore its functions; and we accordingly find that1 after vomiting has 
occurred, the.c;uffcrer quickly rallies. In the moro severe cases, the symptoms 
that haYe just been described are so strongly marked that the }Jatient a1Jpenrs 
to be moribund; there is complete prostration of all nervous and physical power_; 
the surface being cold and death-like, the eyes glassy, the pupils either con
tracted or widely d ilated, the pulse scarcely perceptible and intermittent. In 
this state the patient may lie for hours, recovery being slow, and the concussion 
merging into some other, and perhaps more serious affection of the nervous 
centres, or, indeed, in some cases, speedily terminating in death, apparently by 
failmc of the heart's action. 

The terminations of concussion arc various. W'e ha,·e already seen that in 
some cao;cs this affection may speedily give way to complete rccO\'cry, although 
~light headache, some degree of giddiness, confusion of thought, and inaptitude 
for mental occupation, may last for a few days before the mental powers are 
completely re-established. In other cases again, the concussion may rapid ly 
terminate in the patient's death, but between these conditions there 1-1re sen.ml 
intermediate states. Thus the recovery may Le complete, but a permanently 
irritable state of brain may be left, the patient, though capable of the ordin:11·y 
duties of life, becoming readily excited by slight cxccsscs in diet or in the use 
of stimulants, or by mental emotion, though not of an inordinate intensity. 
These i~tviduals1 suffering from a preternaturally irritable brain frcqueutly die 
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suddenly in the course of a. few months, or a year or two, after the receipt of the 
injury. 

In other cases the reco~ery continues to be incomplete, although the patient 
may be enabled to follow his usual occupation, and to mix in the ordinary 
business of life; but yet his state is a precarious one, the brain being liable to 
the occurrence of inflammatory disease on the slightest exciting cause. In such 
cases as these, there is frequently a certain degree of impairment of mental 
power, the memory failing either generally or in certain important points, as 
with reference to dates, persons, places, or language. The speech is perliaps 
indistinct and stuttering. Amaurosis of one or both eyes, with perhaps squint
ing or }Jaralysis of the eyelid, may be left. The hearing may be impaired1 or 
110iscs of various kinds set up in the ears. 'There may be d'iminution or loss of 
muscular and of virile power, especially, as llenncn observes, in those cases in 
which the injury has been inflicted upon the hack of the bead; and Holberton 
has noticed that when the medulla oblongata has been injured 1 the pulse may 
continue preternaturally slow-an observation that I have bad several opportu-

• nitics of confirming in injuries both of the medulla, the l)ons1 and the crura 
cercbri. For these symptoms to occur, it is by no means necessary that the 
original local injury should have been a severe one. In some cases, in railway 
accidents more especially, or in falls from a height, the whole nervous system 
appears to be jarred and concussed without any wound or ap1mrent sign of 
internal injury of the head. At first the symptoms of concussion a.re but 
slight, perhaps even none are appare)lt, and the sufferer congratulates himself 
on his escape, but gradually impairment of nervous power, manifCsting: itself in 
one or other of the w:.i.ys just mentioned, comes on, and the health continues 
broken through life. 

In other cases again, the symptoms of concussion may gradually terminate in 
those of compression, and not unfrcquently the reaction that comes on, passing 
beyond the bounds that are necessary for the re-c;;tablishment of the healthy 
functions of the brain, terminates in an inflammatory condition of this org:m. 

2nd. Compression of tlie brain is a common condition in injuries of' the head, 
arising as it does from a great variety of causes ; - from the pressure of a por
tion of bone, of blood extravasated, or pus formed within the cranium, or from 
a foreign body lodged there. In whatever way occasioned, however, the symp
toms, although presenting some differences, arc tolerably constant. '.l'he patient 
lies in a state of' coma, stupor or lethargy, being paralyzed more or less com
pletely, hea\·y, insensible, and drowsy, not answP.ring when spoken to, or only 
when addressed in a loud voice and shaken perhaps at the same time. The 
breathing is carried on slowly and deeply, with a stertorous or snoring noise, 
and usually a peculiar blowing with the lips: one or both pupils are dilated; 
the pulse is full, often slow; the fo::ccs passing involuntarily, and the urine not 
uncommonly being retained; the skin may be cool, but in many cases, on the 
contrary, is rather hot and perhaps pcr~piring ;-not unfrequently this state of 
stupor alternates with paroxysms of delirium, or of local convulsi\'e action. 

'l'his sta.te of coma may become complicated by the occurrence of symptoms of 
inflammat10n: and unles.s the cause that produces the compression be removed, 
it usually terminates ~pccdily in death, the patient gradually sinking into more 
complete unconsciousness, a~d dying in an apoplectic condition. In other1 but 
much rarer cases, the coma may continue almost nn indefinite time, for many 
weeks or even months, unti l the compressing cause is removed, when the patient 
111ny recover consciousness, and the symptoms suddenly disappear. 

The diagnosis between concussion and coma has been sufficiently indicated 
iu the preceding description of these two conditions as not to require special 
mention here. J3ut, in many cases, it must be remembered that one state 
merges into the other, so that the symptoms are not so distinctly marked as bas 
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been indicated, and they are more especially obscured when associated with 
inflammatory action. 

3rd. '!'here is another condition of the brain, wl1ich, although differing com
pletely from concussion and compression, not unfrequcntly complicates th<'se 
states, or may superYcne independently of either, upon severe injury of the 
head. For want of a better term, this may be called irritation of the brain, 
and appears often to be connected with laceration of the cerebral substance. In 
it the patient lies in a state of semi-consciousness, unobservant of what is going 
on around him, unless spoken to or roused. He does not, however, lie quietly 1 

but moans, tosses himself about, and not unfrequcntly twists and curls himself 
forwards, with his back bent, and the knees drawn up towards the chest. 1\'hen 
spoken to, he answers in a peevish and irritable manner, if at all: frequently 
frowning and distorting his countenance, and being evidently pained at any 
attempt at fixing his attention. Ile is occasionally convulsed, and, at other 
times, is seized with fits of ''iolent delirium, shouting and screaming. The 
pulse is usually slow and feeble, the skin cool, and the face pale, with a total 
absence of all signs of inflammation. This condition most generally terminates 
speedily in convulsions, coma, and death. 

4th. lnflarmnalion of the brain 01ul its membranes from injury (traumatic 
encephalitis), is an affection of great frequency and corresponding importance. 
It is a condition that is specially apt to supervene in all injuries of the head; 
though the liability to it nece~sarily increases with the severity of the accident. 
This form of inflammation of the brain and its membranes may set in with 
great intensity in some cases, the symptoms of phrenitis bcin~ strongly marked; 
in other instances, again, it gradually creeps on in a slow and insidious manner, 
not attracting attention until it has given rise to some severe and ulterior con
sequences, as effusion or suppuration, when its symptoms become so mixed up 
with those of compression and of irritation, as to make the exact diagnosis of 
the patient's condition far from easy. The period at which inflammatory symp
toms of the brain ruay manifest themselves, after an injury of the head, varies 
greatly. In some instances they set in almost immediately on the patient reco
vering from the effects of the concussion; the reaction from this state gradually 
assuming an inflammatory character. In other cases it is not until after the 
lapse of several days that inflammation declares itself; and, again, it sometimes 
happens that the inflammatory affection does not supervene for weeks or months; 
but then, occurring perhaps under the influence Of comparatiYely trivial causes, 
may destroy the patient. 

After death, in cases of traumatic encephalitis, we usually find both tlrn brain 
and its membranes affected. '!'he arachnoid is, however, the structure that 
appears principally to suffer in these cases, being thickened, so as to become 
milky and semi-opaque. Adherent lym1lh of a greenish-yellow colour, and 
opaque purulent appearance, is seen covering one or both hemispheres of the 
brain, being deposited in largest quantity at the seat of injury, and not unfre
quently extending across and into its fissures, occupying ebpecially the depres
sions about its base. The vascularity of the brain and its rne111branes is greatly 
increased, the arachnoid bei ng reddened in patches, and the vessels of the piu 
mater becoming turgid and very numerous, forming a Yascular net-work ov11r 

• the surface of the brain. The sinuses also arc distended with blood, the ccrn
bral substance exhibits an increase in the quantity of red points, so a!) often to 
present a somewhat rosy hue; and the ventricles are filled with reddish semi
turbid serum, a large quantity of which is effused about the base of the brai n. 
In some of the more advanced cases, inflammatory softening of the cerebral 
substance may occur. 

In considering the symptoms of traumatic encephalitis it is useless to endtJ.
vor to make a distinction bet.ween the inflammation of the brain and that of its 
membranes; the two structures being always more or less implicated at the rnrue 
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time. Tlie most pr:wtical division of t11is disease following injury, is iuto the 
acute and the chronic, or sub-acute encephalitis 

The acute encephalitis usually comes on within eight-and-forty hours of the 
infliction of the injury. The patient complains of seYere, constant, and increas
ing pain in his head; the sc~lp is hot, the carotids beat forcibly, the pupils are 
contracted, the eyes intolerant of light, and the cars of noise; the pulse is full, 
Yibrating, and bounding; and wakefulness, with delirium, usually of a violent 
character, speedily comes on. All the S.)'mptoms of severe constitutional pyrexia 
set in at the same time. 

By active and proper treatment this condition may gradually subside until 
the health is re-established, but more commonly the S)'mptonu~ of inflammation 
merge into those of compre.ssioD; the delirium becoming replaced partly or in 
whole by a state of stupor, from which the patient is roused with difficulty, the 
1rnpils gradually dilatin,tr, the breathing becoming heavy and stertorous, the 
pulse sometimes continuing with its former rapidity, at others becoming slow 
and oppressed. The skin is hot but clammy, the pntient falls into a heavy, 
dull, unconscious state, which alternates with convulsive twitchings or jerkings, 
and occasiona l delirious outbreaks. As death approaches, the sphincters become 
relaxed, the pulse more feeble, the surface cooler, and the coma more intense 
and continuous, until the patient sinks from exhaustion and compression con
joined. In cases such as these, pus may be found U]JOn the surface, or within 
the substance of the brain, in one case being diffused, in the other collected iuto 
a more or less distinctly circumscribed abscess. In otl1 er cases again, the symp
toms of compression appear to be induced by a thick layer of lymph lying upon 
the surface of the brain, or by a quantity of serous fluid being poured out into 
the ventricles and about the base. 

The chronic or sub-acute encephalitis is the most rntcresting and important 
.-ariety of inflammation following injuries of the head. It may come on a. few 
days after the infliction of the injury, or not until months han elapsed. It 
may arise from accidents that simply implicate the skull, as well as from those 
that extend their direct effects to the brain and its membra11cs. The patient in 
many cases has apparently recovered entirely from the accident, though in 
others it will be found that some one symptom indicati,·e of the brooding 
mischief still continues, such as headacl10, or impairment of sight or of hearing 
Occasionally, the coming mischief is foreshadowed by an unusual degree of 
irri tability of temper, by loss of mental vigor, or some other functional disturb
ance of t.he brain. In cases such as these the sub-acute encephalitis may sud
denly come on, ushered in per.haps by a.n aggravation of tl1 e per~istcnt symptom, 
or Ly the occurrence of an epileptic fit. In oth~r cases again, t.hc symptoms set 
in suddenly without any warning, but usually with much intensity, and speedily 
prove fatal. 

The symptoms of the sub-acute encephalitis, when it has fairly set in, consist 
of those of inflammation, irritation, and compression of the brain conjoined; 
in some cases one, in other instances another, of the conditions appearing to 
predominate. 'l'he irritation and inflammation proceed from the increased 
vascular action; the compression from the effusion of serous fluid, of pus, or of 
1ymph, c:s:ercising undue pressure upon the brain. The symptoms consist of 
pain in the head with heat of the scalp, and either dilatation or CO[ltraction of 
the pupils, occasionally one being dilated and the other contracted. Squinting, 
intolerance of light, delirium, moaning, or screaming, unconsciousnes:t, with 
convulsive twitchings of the limbs and face, commonly occur with the ordinary 
symptomatic fever; a11d lastly, symptoms of coma, rapidly terminating in the 
patient's death. 

In the sub-acute encephalitis tlrn same appearances arc very generally found 
after death, as in the more acute form of the affection, but it commonly happens 
that it j::; the arachnoid membrane that is principally affected. So constantly is 
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this the c~se, that some surgeons h:ffe proposed, and not :i.ltogethcr with 
injustice, to apply the term arw.:lmilii:i, to this form of traumatic enccphaliti.,., 
looking upon the iaflammation of the arachnoid ns the principal lesion. 

5th. The formation of pus within the crmifom is a point of much in tcn~-,t 
in these cases, and an endeavor has been made, especially by Pott, to by down 
rules by which the occurrence of suppuration could be accurately clctcrmiucd. 
'l'hus it has been said, that if, during- the continuance of' encephalitis, fib of' 
bhivering come on, followed by the gradual supernntion of coma, which blowly 
becomes more and more complete whilst the constitutional symptoms of inffam
mation do not subside; and if, at the same time, a puffy swelling forms upon 
the scalp, and the wound, if any, becomes pale and ceases to secrete, the 11cri
cranium separatiag from the bone, which is seen to be yellow and dry, un ab .. ce,.,s 
will hrwe formed under the skull i and further, that in all probability its scat 
will correspond to these changes in the scalp and pcricranium. 

In many cases, doubtless, these signs have afforded proof of the existence 
of pus within the cranium. It but seldom h<lppcns1 however, that the signs 
attcn<ling the formation of pus within the cranium occur in the distinct order 
and with the degree of precision above stated. In the great majority of cases 
the surgeoa caa only suspect the prescace of pus by the symptoms of inflamma
tion terminating in Jlaralysis or coma. But he cannot say with certainty that 
pus has formed, for the coma may arise from the pressure of other inflammatory 
effusions; but if the puffy swelling of the scalp or the separation of the pcri
cranium occur, then he may feel himself justified in giving a more positi\·e 
opinion as to its existence in some situation witl1in the cran ial CM ity, }Jrobably 
beneath or in the neighborhood of the part thus affected 

In traumatic encephalitis secondary mischief often occurs in some of the 
thoracic or abdominal ,·isccra, the lungs and liver being especially liaLle to be 
thus implicated. In the lungs, more particularly, it not unfrcquently happens 
that congestion runs into some low form of pneumonia., and thus terminates the 
patient's existence. In the liver it has long been obser\"ed that abscesses arc 
apt to form as a consequence of injuries of the head 'l'hcsc usually occur as 
one of the more remote consequences of the injury, but yet there ha\"C Leen 
instances of an acute kind. Thus, Hennen has seen an abscess form in the 
lirer of a. temperate woman, thirty-six hours after the receipt of a blow upon 
the head. This connection between abscess of the liver and injury of the head 
is doubtless the result of pycmia, consequent on the suppuration of the diploc 
of the skull, the hepatic absce:ss being a meta.static deposit of pus consequent 
upon inflammation of the veins of the diploc and of the cerebral sinuses. 

'l'he treatment of these various cerebral injuries, and their concomitant -.ffec
tions, is one of the most important and difficult subjects that can arrest the 
surgeon's attention; the difficulty depending in a great measure on the various 
conditions that have just been described, not occurring in practice with that. 
amount of distinctness and individuality by which their characters can alouc be 
conveyed in description, but being associated to~ethcr in such a way that the 
exact state of the patient cannot so readily be made out. '!'here arc few ca~es, 
indeed, in which practical tuct and a. nice discrimination and analysis of symp 
toms are wore required than in tho:-e now under consideration. It would, how
e\·cr, be useless to attempt to describe the shades and modifications of' trcatmcn& 
required in the maaagement of the different groupings of these rnrious forms 
of traumatic cerebral disturbance. We must therefore content oursclns with 
describing the treatment of each state broadly and separately, and leave the 
coi1sidcration of the varieties that so commonly present themselves in practic..: 

ro i~et~~d~;,~~~~~1~~c~r°~0~!~~ts~~:~,e~i~~ first great indication is to re-establish ~he 
depressed energies of the circulation and of the nervous system. In effectin~ 
this, we must, howC\'er, be eanful not tu over-stimulate the patient. 'l'he safest 
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practice is that which is applicable to the treatment of shock gencrally;-to 
wrap the patient up warmly in blankets, to put hot bottles around bim 1 to cm. 
ploy frictions to the surface, and when sufficiently recovered to allow him to 
swallow a small quantity of warm tea. Stimulants of all kinds should be 
:woided, as their after-effects may be injurious; unless the depression of the 
nervous energy is so great that reaction cannot be brought about without their 
ag-cncy. 
"'Yhcn reaction lrns come on 1 ~teps should be taken to prevent the occurrence 

of inflammatory misrhicf. With this ''icw, if the concussion lrnve been slight, 
it may be quite sufficient to purge the patient well, and to keep him quiet on a 
regulated diet for a few days, directin~ him carefully to axoi.d all alcoholic stimu
lants and mental exertion for some t11ne. If the concussion lnwe been more 
se\'ere, and if the symptoms of reaction have been accornpa1.1ied by indications 
of continuous cerebral disturbance, or been followed by g:idd111css1 headache, or 
confusion of thought, the safer plan will be to adopt immediate steps for the 
preYention of mischief. The patient should be bled generally or locally by 
leec11es and cupping, freely purged, kept on a low diet, und, above all, remain 
quiet in bed for some days. 

Should impairment of the mental faculties or senses be left, the more prudent 
plan will be to have recourse to mild antiphlogh:.tic treatment. Leeching, cup· 
ping, blistering, the introduction of a seton in the nape of the neck, purging, 
and more especially a mild mercurial course, with strict avoidance of all mental 
and bodily stimulation, is the plan of treatment that requires to be pursued. 
These cases must, however, be carefully watched, and kept under proper super
vision for some length of time, as serious symptoms arc apt suddenly to declare 
themselves. 

·when acute injla11irnatio11 of the brain or its membranes has come on,at what,. 
ever period after the injury, active treatment should be at once adopted. 'l'be 
head must be shaved, and au icc-bi:ldder kept constantly applied. Dlccding 
from the arm, repeated as often as the pulse rises, as well as by CU]Jping or 
}('eches, must be bad recourse to; the bowels should be freely opened, and 
rigid abstinence must be enjoined, the patient at the same time being confined 
to a darkened room, and removed from all causes of excitement. Caloruel 
;hould then be administered, so as speedily to affect the mouth. As the di5ease 
assumes a chronic form, the same general plan of treatment, modified according 
~o the intensity of the inflammatory affection, must be persevered in, the patient 
l)eing kept for a len.(!th of time after the subsidence of all the symptoms in a 
state ofeompletc quietude. 

'J'he suliurnte eiicephalitis which occasionally follows injuries of the head, 
even at a remote period from their infliction, is a most dangerous and unman
ageable affection, being very apt to terminate in Joss or impairment of sense, in 
diminution of intellectual power, or in local paralysis. l\Iuch of the difficulty in 
the treatment of these cases appears to arise from the fact that the inflammation 
is often of a. low or erysipeloid character, consequently not admitting of acti,·e 
depletory measures. 

In these cases the best results are obtained by the proper administration of 
mercury and the employment of counter-irritants. The best mode of adminis
tering the mercury is to give calomel in small and repeated doses, half a grain 
or a. grain every four or six hours until the gums are affected 1 and to keep them 
rn by diminishing, but not leaving off the mineral. 1'hc repeated application 
of blisters over the shaven scalp is perhaps the most useful form of counter-irri· 
tant, to which, in more chronic cases, a. seton in the neck may be added. So 
long as any symptoms of inflammatory action continue, this plan of treatmenc 
must be steadily kept up. 

The frrilution nf the brain, that occasionally occurs as the result of injury, is 
bnst treated by a. moderate antiphlogi.stic JJlan, conjoined in some cases, and in 
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others followed, by the admini!'ilration of opiates. This is the only eonscquenc:e 
of injury of the head in which opiates can adyantagcously be given. They 
should never be administered if there be any beat of head and fulness of pul.~t: , 
having a great tendency to excite cerebral inflammation. But in that pcculi:.1r 
train of symptoms that occasionally follows injuries of the lrnad, and which I 
have described as frritation of the brahi, and in which there is a total absence 
of all inflammatory action, I have occasionally found a full dose of laudanu111 
quiet the delirium, and, by inducing sleep, restore the patient. This, howc''Cr, 
requires great care. 

In all cases of coma from compression, the bowels should be freely opened by 
placing a drop of croton oil, mixed with a little mucilage, in the patient's meal:<, 
or by the use of oleaginous or terebinthinate cncmata. The urine is to be dr:twn 
off mice in the twenty-four hours, the room darkened, and kept quiet, and ice 
or an enpornting lotion ap!llicd to the head. 

When symptoms of compression occur as tlie re!':ult of inflammation in the 
cranium, the treatment becomes surrounded by difficulties. If, notwithstand
inf! antiphlogistic measures lian been pushed to their full extent, rigors occur 
and coma supervenes, conjoined with a certain amount of continuous inflamma
tor~· actiou, the question always arises as to whether trcphining should be had 
rccour~c to, on the supposition of matter having formed. In these cases two 
great difficulties present themsekcs; the first has rcfereuce to the existence of 
pus within the cranium, and the second to its situation. 

The question as to the actual existence of pus within the cranium, and the 
dependence of the sym1ltoms of coma upon the compression exercised by the 
purulent deposit, is ahnt)'S a difficult one to determine. There arc, as has 
already been stated, no absolute and uncquiYocal symptoms indicati\"C of tlu 
formation of pus within the cranium, the same symptoms that accompany ih 
formation being often closely simulated by the effusion of scrum, or of puriform 
lymph, on the brain or its membranes. But although there may not be any 
symptom that is absolutely and unequivocally indicative of the formation of pus 
in this situation, it not unfrcqucntly happens that the surgeon is enabled by the 
assemblage of general symptoms and local signs, to indicate its existence with 
considerable accuracy. In these cases, however, it is usually impossible to deter
mine the exact seat of the purulent deposit with suffic ient precision to admit of 
its evacuation by the trcphine; -whether the pus be between the cranium and 
the dura, mater, between the layers of the arachnoid , underneath this membrane, 
between the cerebral co1wolutions, or deeply seated in the subr::tancc of the 
brain; whether it be situated under the scat of injury, and be there cireum~ 
scribed, or whether it be so extensively diffused as not to be capable of com
plete evacuation. That these difficulties are real, must be obvious to eye1y prac
tical surgeon, and illustrative of them I may mention the two following casell, 
out of many that I ha\•e witnessed. 

A man was admitted into University College llospital with an extensiYc lace 
rated wound of the scalp, denuding the pericranium. Il e continued free from 
all cerebral disturbance until the tenth day after the accident, when he com
plained of headache, had quick pulse, and a hot skin. At this time it wai; 
obsen-ed that the denuded pcricranium had separated from the skull. H e was 
treated by a~tive antiphlogistic means, the symptoms subsiding, an.cl.went on 
fayorably until the thirty-fourth day, when he suddenly became dclmous ~nd 
unconsc1ous, though easily roused when spoken to loudly, and then answerrng 
rationally; his pulse fell to 48. Ile died on the thirty-ninth day, comatose. 
On examination after death., the pericranium was found detached at the seat of 
injury; under this the dura mater was thick, yellow, and opaque, but no pus 
was observable. On separating the hemispheres, however, a large abscess was 
found situated deeply in the anterior Jobe on the injured side, and protrnding 
into the median fissure. It contained about one ounce of pus. In such a case 
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as this, trcphining would evidently have been usclci:s; for although it was pro. 
bable that there was pus ''ithin the cranium, yet its scat could not ham been 
diagnosed, and the abscess could ncv('r have been reached. 

Another case that was admitted into the Hospital, was that of a man who 
had received a large lacerated wound on the left side of the scalp in cons:cquencc 
of a fall. There was no injury to the bone, and the patient went on perfectly 
well until the seventy-seventh day, the wound cicatrizing. He was then sud
denly seized with hemiplcgia. of the right side, from which he r~covcre<l partially 
by being bled; some twitching of the muscles,. l10wevcr, contmuing. On the 
ninety-ninth day after the accident he became comatose, ;;md was trephined by 
Mr. S. Cooper, but witJ10ut relief, dying with symptoms of compression of the 
brain on the third day after the operation. On examination, thick yellow lymph 
was found, coyering the whole of' the upper surface of' both hemispheres lying 
between the araelrnoid and pia mater, and extending into the sulci between the 
convolutions. There was an abscess in the substance of the brnin on the 1mrface 
of the right hemi~phcrc on the side opposite to the seat of injury. Herc, though 
the symptoms were well marked, and the diagnosis as to the existence of pus 
correct, trcphining was also useless, as the pus could not be evacuated. 11hesc 
cases serve to indicate the difficulties that surround any operation with the view 
of evacuating maltcr from within the cranium. 

When, howeYer, the symptoms of inflammation lrnve been interrupted by an 
attack of rigors followed by com1lrcssion, with detachment of the pericraniuru, 
or a puffy swelling of the scalp, or by rhc separation of the pericranium, and 
the exposure of yellow and dry bone, there cau be little doubt that the smgeon, 
though bearing in mind the extreme uncertainty of the case, might be justified 
in trcphining at the seat of local change or of injury, in the hope of fi1t<ling pus 
deposited beneath the cranium, and thus giYing the patient his only chance of 
life. And should it not be met with there, and the dura mater appear bulging, 
and without pulsation, an iucision might even be made through this membrane, 
in the hope that the abscess being circumscribed the escape of the pus might 
be facilitated. Should this attempt fail, there are few surgeons who would have 
the hardihood to follow the example of Dupuytrcn, who plunged a. bistoury into 
the substance of the brain, and thus luckily relieved the patient of an abscess 
in this situation. But yet even thouglt pus be found under the cranium, 
between it and the duni mater, and is crncuated, the encephalitis will probably 
lead on to the patient's death. ~Ir. P. Hewett states very justly that the suc
cessful termination of a case of trephining for matter between the skull and 
dura mater, is all but unknown to surgeons of the present day. 

INJURIES OF TUE SCALP. 

Contusions oft!te scalp from blows are of common occurrence, and present 
some peculiarities that deserve attention. However SCYcre the contusion may 
be, it seldom happens that the scalp ~loughs. This is cvi<lently owing to the 
great vascularity and consequent acti,,e vitality of the integuments of the bead. 
In many cases a. contusion in this situation is followed by considerable extrava
sation of blood, raising up the scalp into a soft semi-fluctuating tumor. It 
occasionally happens, especially in blows on the heads of children, that this 

~~~i~a'~;a;~~n c~!1~~~i~~sefe~i~~e h~~-~~~!~/~~ :t~t c~1::r~u~~ se:r~:t:~~:..ic~~l~0fr~~ 
the depression of the subjacent bone. In some cases, indeed, this dcccpliYC 
feeling will occur without any cxtravasation of blood under the scalp, the 
depressed centre being J.ue to the compression of the scalp by the Llow that 
bas been inflicted upon it. 'fhis I haYe seen occasionally in children iu whom 
the scalp is soft and somewhat spongy. 

The treatment of contusion of the scalp is very simple; the continuous appli· 
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cation of C\"a'(iuratinf?: lotions being usually sufficient for the rcmond of all effu
sions. Und..:r no circumstances should a puncture be made or the blood let out 
in any way. \;ontu:sions of the scalp in girls and young women have bc1•u 
known to be followed by severe neuralgic pains in the part struck. 'l'his affec
tion is cxt1·emcly rebellious to treatment, but in two cases which I have seen. 
after lasting for a considerable length of time, these symptoms izrn<lually 
di!iappcarcd; in such casc.s as these, incisions down to the bone arc saiJ to have 
sometimes been beneficial. 

lt occasionally happens that bloody tumors of the scalp form in newly-born 
children, either from contusion of the head in consequence of the pressure to 

~~:~~~.it ~~h~~~j~~~~r~:1 ,!~:i~~~;~~h:~ ~isTa~:ct~i~cb~~~~i~~c~~a~i~1~:~~;~ :~11~~;li 
('tpfw{amatomatu. They may occur in two situations, eithe r between the 
aponeurotic structures of the scalp and the pcricranium, or between this 
membrane and the skull itself. 

'l'hc sub-aponeurotie crplwlamiatoma is by far the most common Yaricty of 
the affection. It usually forms a lar~e soft fluctuating tumor, situated upon 
one of the parietal eminences, and hanng a somewhat induratcd circumference. 
'l'hese tumors may usually be made to subside in a few days by the use ot' 
discutient lotions. 

'l'he sub-pericranfol eeplwla:nwtoma is an injury of extremely rare occurrence. 
But Zeller, Valleiz1 and others have determined its existence. It appears as a 
fluctuating tumor, without discoloration of the scalp, but with a hard elevated 
circle around it, and a. soft depressed centre, almost communicating the sensation 
of a hole in the cranium. Jlrcssurc, however, gins rise to no cerebral symptoms, 
and cnahlcs the snrgcon to feel the osseou!:l- lamina at the bottom of the clcprcs
~ion. 'l'he~e tumors are usually of small size, seldom larger than a walnut, and 
it not uneommenly happens that they are multiple. It is worthy of note, how
e,·er, that each tumor is always confined to a separate bone, ne,·er passing beyond 
the sutures, where the adhesions are the strongest between the pcricranium an<l 
the subjacent osseous structure. This affection is saiJ to be most frequently 
met with in children born in first confinements, and is more common in boys 
than in girls; according to Bouchard in the proportion of thirty-four to nine. 

The pathology of this affection has been studied by Yalleix. This surgeon 
found that the pericranium was separated from the bone by an extrava8~tion 
of blood, and that both bone and pericranium were covered with plastic matter, 
but otherwise healthy. He also found that the hard circle surrounding the 
clepres!'lion was formed by a deposit of osseous and plastic matter which bounded 
the extran53tion. This deposit was effected in such a way that on a trans,·er.:;e 
eection being made, the inner wall was found nearly perpendicular, whilst the 
outer sloped down upon the cranium, thus giving a cratiform appearance to the 
mar!!in of the tumor. 'l'he treatment of this affection must be conJuctcJ on 
precisely the same principles as that of the other fo rms of scalp extrarnsatc<l. 

ll'ounds of the scalp are of very common occurrence, and arc more seriou ... 
tl1an corresponding injuries elsewhere, especially so when occurring- in pCr!SOTlS 
about the middle period of life, and of unhealthy or broken constitutions. It i~ 
not only that these injuries arc more likely to be followed by erysipelas than 
tho!'lC of other parts of the body, but it is al!'lo to the ~reat tendency to the pro· 
pagation of inflammatory mischier inwards tu the e11cephalon 1 and to the com· 
plication of cerebral mischief so often aecompanyiug comparatively slight injuries 
of the scalp, that these accidents owe much of their serious and often fatal cha
racter. But though there be this danger to life in sca lp injuries, there is com 
parativcly little risk to the scalp itself; the abundant supply of blood it recein:i 
from closely subjacent arteries, and its consequent great vitality, is the reason 
why sloughing so seldom occurs, even though the part be much bruised and 
seriously laceratl}d. 
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The lreatme11t of wounds of the scali;: necessarily Yaries somewhat according 
to the nature of the injury. If this be a simple cut it will be sufficient, after 
shaYing the parts around and cleansing its interior, to bring it together with a 
strip or two of adhesi,·e plaster, and to dre$S it as lightly as possible. In these, 
as in all other cases of injury of the head, especial attention should be paid tl'I 

the state of the brain, for however sli~ht the external wound may be, seriou! 
cerebral mischief may haYc been occasioned; or, at all events, the same blow 
that has caused tlrn cut in the scalp may have given rise to such functional de
rangement of the brain as may eventually lead to t1rn worst forms of traumatic 
encephalitis. 

It more frequently l1appens that the sralp is bruised and lacerated as well as 
wounded, and very commonly that a large flap of integument is stripped off the 
cranium, and is thrown down over the face or car, so as to denude the bones 
In these cases, advantage is taken of the great vitality of the scalp. Ilowerer 
extensively contused or lacerated this may be; however much it may be be. 
grimed with dirt; it is a golden rule in surgery not to cut any portion of it 
away, but after shaving the bead and ligaturing any bleeding vessels, to wash 
and clean it thoroughly, and replace it in its proper position. Ilere it must be 
retained by the support of a few strips of plaster, or by the application of a 
suture or two at the points of greatest traction. If the edges do not come pro.. 
]Jerly together a piece of water.dressing must be applied, but the head must be 
kept cool, and as little bandaging and pfostering had recourse to as possible. 
The patient should be freely purged and kept perfectly at rest on ratl1er a low 
diet, any cerebral sym1)toms that occur being treated in accordance with the 
principles laid down in discussing traumatic affections of the brain. In this way 
union will very prob~bly take place through the greater portion of the injured 
surface; should it not do so, however, or should any part sloufrll, granulations 
spring up and reparath·e action goes on with surprising rapidity. If matter 
form beneath the aponcurosis of the occipito.frontalis muscle, bagging must be 
prevented by early counter.openings, and by the employment of compression in 
proper directions. The pus has a special tendency to gmritate into the upper 
eyelid whenever SU}Jpuration takes place beneath the frontal portion of the 
muscle, and here tlie counter.opening may be conveniently made. 

When the skull is extensively denuded in consequence of the scalp with the 
subjacent pericranium being stripped off, we must not necessarily expect that 
necrosis and exfoliation of the exposed bone will occur. In cases such as these, 
the flap must be laid down on the denuded osseous surface, to which it may pos. 
sibly contract adhesion. Should it not do so, however, the exposed portions of 
the cranium may inflame, plastic matter be thrown out, and thus granulations 
springing up, a covering be formed to the bone. 

Co11tusio11 of the cranial bones occurring in injuries of tl10 head, especially 
complicated with wound of tlie scalp, is often a serious condition, if it be fol· 
lowed by suppuration in the di1iloe of the bone, and abscess between it and the 
dura mater, or even under this membrane. 

Fracture and other injuries of the bones of the skull possess great interest, 
not so much from the lesion of the bone itself, as from its frequent complication 
with injury of the braiu and its membranes. This cerebral complication m3y 
either be produced by direct injury occasioned by the fragments of the fractured 
bone compressing or wounding the brain, or it may be the result of the s3me 
\'iolencc that occasions the fracture concussing or lacerating the brain. 

Fractures of the sl~ull arc invariably the result of external violence. This 
may act directly in breaking and splintering the part struck, the fissures often 
extending to a considerable distance and detaching large portions of the cm-
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nium; or, the ,·iolence may act in an indirect manner, producing the fracture 
either without being applied immediately to the cranium, or else at an opposite 
part of the skull to that which is struck. 'l'hus the base of the skull may be 
fractured by the shock commu11icated to it when a person 1 fallin,g from a hci~ht, 
i;trikcs the ground heavily with his feet. The other variety of indirect fracture, 
thut in which the solution of continuity occurs at a point of the cranium oppo
site to that which has been struck, is the fracture by "contrc-coup." 

'l'his kind of fracture has been described by some surgeons as of frequent 
occurrence, whilst it has been denied by others. 'There can, however, be no 
doubt that it does happen, though less commonly perhaps than is generally sup
po~cd. Every hospital surµ-con must occasionally h:n-c seen unequi\·ocal 

:~~~~~nb~8s~1'.u~k o;:~r:tl~~~~us1::F.1~~'s:;·~;~~1~~~1~!~.~00~15 ;.:~1s 1~~ft1:sj~:;·hc~~~ht~g~~1~~! 
the grounJ. If the blow alight on a thin portion of it, this will be directly 
fractured; but if a dense and strong part of the bone be struck, as the parietal 
eminence, or the lower pal't of the os frontis, the shock transmitted through the 
cranium !Jenerally will cause the thinnest and mobt brittle portions of the skull, 
though distant, to gi\·c way in preference to the stronger part on which the blow 
has immediately fallen. 'J.'hc~c fractures by contre-coup arc most common at 
the base of the skull and arc commonly much radiated. They are ncnr 
deprc!'~ecl. 

An ordinary, simple, or mulepressed fracture of the skull consists in a fr.;<:ure, 
sometimes single, at other times starred, extending often to a considerable dis
tance throu7h the bones, radiating sometimes across the skull. and at others 
completely clctaching the upper from the lower, or the anterior from the poste
rior segment of the cranium. In some cases the fracture extends into one of 
the sutures, and in other iustanccs, which, howen1r, arc very rare, the sutures 
:ire separated without any fracture. 

'l'hc.~e injuries usually occur from direct violence, but arc also the only forms 
of fracture that happen by contrc-coup. A simple fracture, such as this, gi\•cs 
rise to no signs by which its diagnosis can be effected. If, howcnr, the ~calp 
~o\·cring the injured bone has been wounded, its existence may be ascertnincd 
by running the finger-nail, or the end of a probe, over the exposed surface of 
the bone, or by seeing n fissure into which the blood sinks. In these simple 
undcpres5cd fractures no special treatment is required to the fracture itself, the 
surgeon's whole attention being directed to the concomitant injury that may 
have been iuflicted on the brain or scalp. Actin precautionary measures should 
be adopted without delay, with the view of guarding against the occurrence of 
inflammation of the brain and its membrane, even though no symptom;; ha,·e as 
yet declared themselves. So soon as the patient has recovered from the con 
cus;;:.ion, hiii head should be shaved, the ice.bladder applied, and blood freely 
taken away from the arm; the bowels should be well opened, and the room kept 
cool and quiet. The employment of free and repeated bleeding is, howenr, of 
more scn·ice than any other mt>ans, and should never be omitted. 

'l'hc most serious, and indeed a very commonly fatal form of sim ple fracture 
of the skull 1 is that which extends through the base of the cranium. These 
injuries u ... ually occur by falls from a height or blows upon the vertex or side 
of the head. producing a fracture which extends from the point struck acro~s 
the base of the skull, often running through the petrous portion of the temporal 
bone or into the forau1en ovalc. 'fhey may also take place as the result of 
contre-coup, or by a person falling from a height on his head, and haviug the 
base of' the skull broken in by the weight of the body projected against it. ~rh~ 
great danger in these cases is the concomitant. injury to the brain, either by its 
direct laceration or by the extravasation of blood upon it. 1'hough most usually 
fatal, these injuries are not invariably so. Not only docs it occai:.ionally happen 
that patients with all those signs of fracture of the ba.sc of' the skull, which 
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will immediately be dcscribccl, are seen to make a complete rccoYCl'J', but in the 
different museums, specimens illustrative of recovery after this acc1Jcnt may Le 
met with. Thus, in the College of Surgeons' museum, there is the skull of a 
person who liYed two years after a fracture at its base. 

The occurrence of fracture of the base of the skull is very commonly sus
pected when symptoms indicative of serious injury to the brain spcc<lily follow 
a severe blow upon the head, owing to the greater liability to injury of those 
parts of the nen1ous centre that are most important to life, in these than in 
other fractures of the skull; the same violence that occasions the fracture 
injuring the contiguous portions of brain, or lacerating some of the large \'enous 
sinuses about the base of the skull, giving rise to abundant extrasasation of 
blood. These symptoms arc necessarily in the highest degree equivocal, :mJ 
much anxiety has been evinced by surgeons to discover some special sign by 
which the occurrence of this particular fracture may be determined. 

'!'here are two signs, the occurrence of which leads to strong presumpti,·e 
evidence in favor of the existence of this kind of fracture. 'These are, lst, the 
escape of blood, and 2nclly, of a serous fluid from the ears, and occasionally 
from other parts in connection with the base of the skul l. 

The occurrence of lileedi11y from the curs after an injury of the head cannot 
by itself be considered a sign of much importance, as it may arise from any 
violence by which the tympanum is ruptured witho1Jt the skull being necessarily 
fractured. If, however, the hemorrhage be considerable and continuous, aml 
more especially if it be associated with other symptoms indicative of serious 
mischief within the head, and if it have been occasioned by a degree of Yiolenec 
sufficient to fracture the skull, we may look upon its superveution as a strong 
presumption that the petrous portion of the temporal bone has been fractured, 
and perhap$ one of the venous sinu5es in its neighborhood torn. 

Bleedin!J from tl1~ nose may of course arise from any injury applied to this 
organ without the skull being implicated; but yet in some cases of fracture of 
the skull the hemorrhage proceeds from the interior of the cranium, the blood 
escaping through a fissure in the roof of the nasal fossro. In a patient of mine 
who died five weeks after an injury of the head, accompanied by much bleeding 
from the nose, a fracture by a contre-coup was found extending ueross one orbital 
plate of the frontal bone, and separating its articulation with the ethmoid. In 
this case the nature of the injury was suspected from the fact of the nose itself 
having been uninjured by the blow, although the hemorrhage from it was very 
con~iderablc and continuous. 

The discharge of a thin watery fluid from the interior of the cranium i~ of 
rare occurrence, but when it happens may be considered as pathognomonic of 
fracture of the base of the skull. Indeed it is the most certain sign of tlii.:i 
injury that we posse!'s. 1'his discharge usually takes place through the car: but 
it may occur from the nose, of which I have seen one instance, and Hobert 
mentions another. Still more rarely it takes place from a wound in the scalp 
communicating with the fracture, percolating through this, and so being poured 
out externally. The only case of this kind with which I am acquainted is one 
which was communicated to me by one of the pupils of the College, as occur
ring at the Penrhyn Infirmary a fow years ago. In this case a boy recci\·ed a 
wound on the back of the head, with depressed and comminute<l fracture of the 
skull. On the nineteenth day after the receipt of the injury a large quantity 
ol' serous fiui_cl began to discharge through the wound, and continued to do so 
profusely until his death from coma four days later. 

There would consequently appear to be three situations: the car, the nose, 
and a wound on the head, from which this discharge hn.s been observed. It is 
an ex:ceedinf!ly valuable though most serious sign; and Robert, who has investi
gated this phenomenon with much closeness1 states, that the eases in which it 
happens always terminate fatally. This, however, is an error; for at least one 
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cac:;c has occurred at the Uni\·ersity College llospital; in which tbe patient 
recoyered, although a large quantity of fluid was discharged from the car. H 
is usually associated with ssmptoms indicative of serious injury to the base ot 
the brain, but to this there arc also exceptions, for I have seen it take place in 
cases of' injury of the head, unaccompanied by any severe cerebral symptoms. 
)fo,;;t generally it occurs in young people. Robert says that it does so invari
ably, but in one of the cases that I have witnessed the patient was fifty-eight 
years of age. 

The quantity of fluid that is thus discharged is always ,·cry con!'iderablc, the 
pillow usually becoming soaked by it, and thus first attracting attention to it. 
It is often nece;;sary to keep a piece of sponge or a plcdgct of lint against the 
ear, iu order to prevent the fluid wetting the patient, as it trickles out, and if a 
rup be ::o place<l as to collect it, an ounce or two will speedily accumulate. 
Lau~der states that he has seen a tumblerful discharged in a short time, a11d as 
much as twenty ounces have been known to be }JOurcd out in three d:lys. The 
flow is usually continuous for several days, and then ceases. It is remarkable 
that the hearing does not always appear to be destroyed in the car from which 
the discharge takes place. 

The nature and the source of this dischal'ge liaxe been particularly innstigated 
Ly Laugicr, Chassaignac, Robert, and Guthrie . Its physical and chemical 
characters are those of a perfectly clear, limpid, :rnd watery fluid, containing a 
considerable quantity of the chloride of' sodium, with a little albumen in solu
tion. It is not coagulable by lieat or nitric acid. 

The source of this discharge has not as yet been investigated with ::ill the 
attention that its importance rct1uircs. I .. augier believed it to be the scrum of 
the blood filtering through a crack in the petrous portion of the temporal bone, 
and ::;o out through the ruptured f)•mpanum. This explanation, however, is evi
dently not correct, for not only is blood extravasated in the living body incapable 
of thi" ::;pecics of rapid and complete filtration, but the chemical composition of 
the fiuitl, which differs altogether from that of the scrum of the blood, in con
taining a mere trace of albumen and double the quantity of chloride of sodium, 
is incompatible with this supposition. By others it ha:s been supposed that the 
fluid was furnished by the internal car, being a continuous discharge of the 
liquor cotunnii, but its large quantity, and, above all, the fact of its occasionally 
escaping through tlic nose, establi~hes the fallacy of this explanation. Again, 
it lrns been supposed, but without sufficient evidence, that the cavity of the 
arachnoid furnished this secretion. I think with Robert that there can be little 
doubt that this discharge consists of the cerebra-spinal fluid, for not only doe~ it 
resemble in appearance and chemical composition this liquid, but there is no 
other source within the cranium that can yield with equal rapidity so large a 
quantity of fluid; experiment having: shown that the cercbro-spinal liquid is 
rapidly reproduced after its evacuation. In order that this be discharged, it is 
neces,;ary that the membranes of the brain be ruptured opposite the outlet by 
which it is poured forth. This has actually been ascertained to be the case in 
carefully conducted dissections of injuries of the head in which this symptom 
has occurred. When it is discharged through the ear it is not improbable, as 
Berard has remarked, that the laceration extends through the cul-de-sac of the 
arachnoid, which is prolonged around tho auditory nerve iu the internal audi
tory canal. 'Vhcn it is poured out through the nose, it has probably been by 
the fractme extending through the sphenoidal !'inuses. 

'l'he treatment of fractures of the base of the skull must be conducled on those 
gcncra1 principles that guide us in the management of simple frncturcs; no 
special means can be had recourse to, and in the great majority of case~ a fatal 
termination speedily ensues. 

It occasionally though very rarely happens that in consequence of a blow a 
portion of the cranium is depressed without being fractured, anU even without 
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any serious S)'mptoms occurring. Thus Green mentions a. case in wliich the 
bowl of a dessert-spoon might be laid in the hollow produced in the skull by a 
blow, and no symptoms resulted. 'fhese depressions without fracture can, how
ever, only occur in children whose crania arc soft and yielding. In a<lults they 
cannot happen without the occurrence of partial or incomplete fracture. It 
must be borne in mind, howevcr1 that the apparent depression produced by an 
extraYasation under the scalp may simulate this injury very closely, and a Yery 
experienced surgeon _ may sometimes under these circumstances be <lc~civc<l, and 
be induced to cut down on a suspected fracture when in reality none cxi~ts. 

D_epressed fractures of the skull may either be simple, without wound of the 
.$Calp, compound, or comminuted. In the majority of cases, whether the frn.c
ture be simple or compound, there is comminution of the injured portion of 
bone; the fragments being perhaps driven into the brain. 

Depressed fractures of the skull p;esent many varie~ic~; some~imes, thouc;h 
very rarely, the external table alone is depressed. This is especially the case 
tJver the frontal sinuses, where it may be broken in, as. I have seen happen from 
the kick of a horse, without the inner table being splintered, or any bad conse
quences ensuing. Much more commonly, however, the inner table is driven in 
"With comparatively little in,iury to the outer one; it has, indeed, been stated 
that a portion of the inner table may be depressed without there being any frac
ture of the external one; this, however, can scarcely occur, though it may happen 
with but a very trifling fissure of the outer table. 

In all ordinary depressed fractures the internal table is splintered to a greater 
extent than the external one. 'This is especially the case when the fracture is 
the result of gun-shot injury, or when it has been occasioned by blows wiih a 
po.inted weapon, as the end o~ a pick, or a large nail, or the sharp angle of a 
Jmck. In these fractures, which constitute the dangerous variety termed punc
tured, the outer table may be merely perforated or fissured, whilst the inner one 
is extensively splintered. 1'his spli1~tering of the inner lamina of the skull to a 
greater extent than the outer one has attracted much attention, being of con
sit~erablc lmlctical moment, and is usually said to be owing to its being more 
brittle than the external table. This, however, I do not consider to be the only 
cause. I should rath?r attribute .it to the direction of the fracturing force fron1 
without inwards, causmg a. certa.111 loss of momentum in passing through the 
outer table; and that thus the inner table is splintered more widely than the 
outer one, for the same reason that the aperture of exit made by a bullet is 

larger than that of entry. ff this be the 
Frn. 130. true explanation, the reverse ought to 

l10ld good if the force be applied in the 
opposite direction. It is very ~eidom that 
we haveanopportunityof'cxaminingsueh 

~ a case; but a few years ago a. mnn was 
brought to the hospital who had committed 
suicide by discharging a pistol into his 
mouth and upwards through the brain. 
1'hc bullet had perforated the palate and 
passed out at the t:pper part of the era· 
nium, near the vertex (fig. 130). On 
examining the state of the bones, it was 

found that the o~iter table of tl1? skull was spli~)tercd to a. considerably greater 
extent than the rnner one, showrng clearly the influence of the direction of the 
~ra.cturing force . I have since found by experiment on the clead body

1 
that this 

H! most generally the case when the blow is struck from the inside of the skull 
outwards. 

lt occasionally happens as the result of sabre or hatchet cuts on the head. 
that a kind of' longitudinal punctured fracture occurs, in which the outer table 
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is merely notched, whilst the inner one is splintered along the whole line of 
blow. In other cases, again, a portion of the cranium is completely sliced off, 
hanging down in a flap of the scalp, and exposing the brain or its membranes. 

The symptoms of a depressed fracture of the skull are of two kinds: those that 
are dependent upon the injury to the bone, and those that rcsµlt from the con· 
comitant compression or laceration of the brain. 

When the scalp is not wounded, tho deprcs!=.ion may sometimes be felt; but 
very commonly it is masked by extrnvasation of blood a.bout it, and the surgeon 
is only led to suspect its existence by the continuance of symptoms of compres· 
sion from the time of the injury. ln all cases of doubt when these symptom!! 
exist, an incision should be made through the scalp at the scat of iujury, and 
the state of the skull examined. When there is a wound in the scalp communi. 
eating with the fracture, the surgeon detects at once the existence of dcprei;;sion 
and comminution by examining the bone with his fin~cr through the wound. 
Although symptoms of compression almost invariably exist from the first in cases 
of depressed fracture, yet it occasionally happens that no cerebral disturbance 
comes on for some days, even though the injury done be very extensive. A 
roan, twenty.four years of age, was admitted into University College Hospital 
under Mr. Morton. IIe had been struck on the forehead with the sharp edge 
of a. quoit. The frontal bone was extensively comminuted, tweh'e fragments 
being removed, and the dura mater being exposed to a considerable extent; yet 
no bad symptom!! occurred until the ninth day, when inflammation of the brain 
and its membranes set in, and he speedily died. 

In other cases again, more especially in children and young persons, in whom 
the bones are soft and yielding, depression with fracture may exist to a con. 
siderable extent, and no E:1ymptom whatever of' compression be produced at tl1e 
time or at any subsequent period,- the patient living with a portion of his skull 
permanently beaten in. 

The great danger in these cases of depressed and com minuted fracture arises, 
however, not only from the compression of the brain, but from the rapidity with 
which inflammation is set. up in consequence of the sharp fragments wounding 
and irritating the membranes and brain. Indeed, a wound of the dura mater, 
however slight, is a most dangerous complication, and one that is not often 
recovered from. It is not, however, necessarily fatal i I have lately had a case 
under my care, in which, although this occurrence had taken place in con!;e· 
qncnce of depressed fracture, the patient made a good recovery. '..L'his is more 
especially the case in those injuries in which the inner table is cxtensiYely spl in· 
te1·ed, as in 'the different forms of punctured fracture. In these cases the1.1 may 
be no signs of compression, but inflammation speedily sets in , and certainly 
proves fatal if the causes of irritation, the sharp spiculoo, be allowed to remain 
in contact with the dura mater. 'l'his membrane becomes sloughy and coated 
1vith a thick deposit of plastic matter, whilst the usual evidences of encephalitis 
are found in the other membranes and the brain. 

'l'hc freatment of a depressed and comminutecl fracture of' the skull varies 
according to the nature and extent of the accident. 

U there be no wound in the scalp, but the occurrence of symptoms of com
pression and the existence of some irregularity of the cranium at the seat of 
injury lead the surgeon to suspect a depressed fracture, he should make a cruciaJ 
or 11'·:-.hapcd incision down upon the part in order to examine the bone, and if 
this be found depressed to elevate or remove it. 
lf the scalp be already wounded all that need be done to ascertain the nature 

of the fracture, is to pass the finger into the wound and thus examine the. bone 
lf any fragments be found lying loose they should be picked out, as t.hell' P1:"C 
11encc can only excite injurious irritation; any bone that is driven below its 
level must be raised, and, if completely detached, removed. 

In order to raise these depressed portions of bone, it is in many cases only 
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necessary to introduce the point of an ele\'ator underneath the fragment, and 
using the im:trument as a lever, elevate it into position. If there be not an 
aperture sufficiently large for the introduction of the ele>ator, one mu!'"t be 
made by sawing out an angle of bone at a convenient SJJOt by means of a Ilcy's 
saw or bone forceps. In tl1is way sufficient space may usually be gained without 
the necessity of applying the trephine. If, however, the inner table be splin
tered to a considerable extent, or, if there be no convenient angle that can be 
removed, the trephine must be applied in such a way that at least half its circle 
is situated upon the edge that overhangs the depressed bone; the surgeon saw
ing out by means of this instrument a portion of the undeprcsscd crauium1 in 
order that he may more conveniently get at the fragment. After a half circle 
of bone has been removed in this way, the depressed splinters may be taken 
out; a. Iley's saw still being occasionally required before tllC whole can he re. 
moved; the flaps of scalp should then be laid down 1 a suture or two applied, 
and water.dressing put oYer the wound. Rigorous antiphlogistie treatment mus~ 
then be adopted with the view of preventing or removing the inflammatory 
symptoms which set in. 

fo all cases that partake of the nature of a. pvnctured fracture, those in which 
there is but slight injury of the external table1 but considerable splintering and 
depression of the inner one1 the trcphine must be applied on different principles 
to those that guide us in its use in ordinary depressed fractures. In the punc· 
tured fracture it is applied, not to remove symptoms of compression which, in 
all probability, may not exist; but with the view of 1m~venting inflammation, 
which would to a certainty be set up if the splinters of the inner table were 
allowed to continue irritating the membranes and brain. Hence it is a rule in 
surgery, in all cases of punctured fracture, to apply tllC trephine at once, so as 
to pre,·ent those injurious after.consequences, which must otherwise necessarily 
result. In these cases a trcphinc with a large crown should be used; and the 
circle of injured bone itself must be sawn out. 

Should, however, the use of the trcphinc have been delayed in these cases 

~1j1;;11 ~~~~~~~;:.orys~~!i:I~~~~:ea~~~~ ~~~'u'~:~st~~:istt:e~Illf~)t~ nu~i~·~!~i~); C'~r,1~~~ 
llospital 1 on the sixteenth day after having been struck on the side of the head 
by a large nail, which projected from a door that fell upon him. :Ko symp1oms 
of any kind had occurred until the eleventh day after the accident, when he 
became dull and lost his appetite; on the sixteenth day, that of his admis:.ion1 

he had suddenly become drowsy and delirious, but answered rationally when 
spoken to, and complained of pain in tho head. The pupils were dilated, the 
skin hot, and the pulse quick. On cxammation a $mall round aperture from 
which some fetid pus exuded was discovered on the right parietal eminence. 
On introducing a. probe, which the hole just admitted, some rough bouc could 
be felt. )Ir. ::5. Cooper immediately trephined the boy, removing a circle of 
bone including the small aperture The inner table corresponding to this was 
found splintered to some extent, and the dura mater was seen to be thickened 
and inflamed, but the patient recovered without a bad symptom. 

In those rare cases in which there is a depressed fracture, without symptoms 
of compression, or even a wound of the scalp, the line of practice is somewhat 
unsettledi as to whether the depressed portion of bone should be left where it 
is, or an attempt be made to eleYate it. Sir A. Cooper, Abernethy, and Du· 
puytren advise that, if it give rise to no symptoms of comprC's1;ion, it is better 
not to interfere with it; and there are several cases on record of patients who 
have recovered in whom this course was adopted, the depression conti1rning 
permanent. I am acquainted with a gentleman upwards of fifty years of age 
who has a depression in the parietal bone as large as the bowl of a table spoon, 
the result of a fracture from a. fall from a horse when a lad, and from which no 
i11cotnenience bas resulted. I think 1 however, that this expectant practice 
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should not be followed too implicitly, but that we must be guided by tl1C cir· 
cumstances of the particular case. If the depression be pretty uuiform, of 
inconsiderable depth, and occupy some extent of cranium, it may be bcttrr 
doubtless to follow the practice of these great surgeons, and to wait for symp· 
toms of co1~1pression manifesting themselves before we interfere. If, however, 
the depression be sharp, and comparatively small in extent, we may reasonably 
suspect the existence of considerable splintering of the inner hlble; and here 
the safer plan would be, even in the absence of' all symptoms of compression, 
to trcphine for the same reason that we do so in punctured fracture-the pre· 
vention of inflammatory irritation. 

The sooner this is done the better. Danger docs not arise from early opera
tions, but from delay. Tlie presence of depressed and spiculated fragments 
pressing into the dura mater must infallibly and speedily indlfCe encephalitis. 
I have several times trephined under such circumstances as these with success, 
and have never had occasion to regret doing so. Even though several days 
have elapsed and inflammation has S!:t in, the proper treatment will be to remove 
the depressed and splintered bone, and thus give the patient his only chance, a 
slender one, it is true, of recovery. Under such adverse circumstances the 
patient may, bowm·er, be saved. 

A man was admitted under l\Ir. Liston for :t long depressed fracture on the 
side of the head, received by the blow of a brickbat; though no sign of com
pression existed, yet symptoms of cerebral inflammation were speedily set up, 
and Mr. Liston trephined him on the fourth day after the acci<leut; the mnn, 
who was perfectly conscious, walking into the operating theatre. A consider
able splintering of the inner table was found, the fragments of which were 
removed. 1'he dura. mater having been punctured by one of the spiculm of 
bone, diffuse suppuration of the membranes of the brain set in, and tbe patient 
died in a few days. In this case, howe\'Cr1 the pecessity for early trephining 
was clearly indicated, notwithstanding the absence of any symptom of compression . 

When a. depressed fracture of the skull is complicated with a fracture or 
other injury of the spinal column, it is sometimes difficult to determine 1ww 
much of the symptoms may be due to one accident, and what proportion to the 
other. In such a case as this, however, we should, I think, treat the deprcs:;cd 
fracture irrespective of the vertebral injury, thus giving the patient a chance of 
recovery, of prolongation of life, or, at least, of return of consciousness before 
death. A man was admitted under my care into the hospital, with depressed 
fracture of the left parietal bone, and injury of the cervical spine, the precise 
nature of which could not be accurately determined. He was in a state of 
complete coma. an<l paralysis. I trephincd the skull and elevated the depressed 
portion of bone; he reco~red liis consciousness to a great degree, but died in 
a few days, apparently from the injury to the spine. On examination after 
death we found a fracture of the fifth cervical vertebra. 

WOUNDS OF TilE BRAIN AND ITS MEMBRANES. 

Wounds of the brain and its membranes are frequent in injuries of the head, 
and constitute one of the most important complications of these accidents. The 
extent of injury inflicted upon the cerebral subiitance has wide limits, fron ' 
slight laceration without exposure, to denudation of the brain, disintegration, 
and escape of large portions of its pulp. 

Injury to the brain may be occasioned in various ways. The simplest form 
is that, perhaps, which is not unfrequcntly met with in undepresscd fracture of 
the skull1 and sometimes happens without fracture, from simple concussion or 
commotion of the head, laceration of the cerebral SJbstance occurring eit:-,c:r 
under the scat of injury, or more frequently at a distaut or opposite point , by a 
kiud of contre-coup. This laceration of tlte l.Jrafo i!I contre-coup is by no meau9: 

19 
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of unfrt!quent occurrence. I haYc seen many striking instances of it, and hare 
found it to be one of the commonest causes of denth iu simple fractures of the 
skull. 

liaccration of the brain by contrc-coup is attended by much extraYa~alion or 

~~o;c~~r:1~1~g a~t:~ft~~~!~;:1~1ob~~~n m~1~~~ta~~~isi8af~i~:~t u~1:;<lo:!i1;~,~:~h:0:f~~i 
fracture of the skull, or cxternnl sign of serious injury, and usually results from 
falls upon the back or side of the head, often from an inconsiderable height, as 
in a person slipping suddenly up in frosty weather and strikiug his head on the 
pavement; when the anterior or opposite portions of the hemispheres of the 
brain to that struck will be found in the condition just described. 

The brain and its membranes are often lacerated by the sharp spiculre of a 
depressed fracture, which may penetrate to a considerable depth in its substance. 
And, lastly, the injury may be occasioned by foreign bodies, such as bullets 
traversing or lodging in the head, or by stabs and punctures through the thinner 
portions of the skull, especially the orbital plate of the frontal bone. In this 
way pieces of stick, tobacco-pipe, the point of a knife, or a scissor-blade, may 
puucture the anterior part of the brain. 

The syr11p 1orns of wound or laceration of the brain vary greatly according to 
the age of the patient, the seat of injury, and other conditions, which cannot 
very readily be determined. If the injury implicate those portions of the 
nervous centre at the base of the brain, the integrity of which is necessary for 
the proper maintenance of the respiratory act, immediate death must necessarily 
ensue. If, however, portions of this organ that are less vital, as the anterior 
lobes and upper part of the hemispheres, are injured, but ''ery slight symptoms 
may occur; and in some cases, indeed, there is no positive indication by which 
this injury of the cerebral substance can be determined, except by its exposure 
and escape through the external wound. Hence it is. that even the worst 
injuries of the head are rarely immediatPly fatal, the patient being seldom killed 
outright unless the medulla oblongata be wounded. Children, eflpecially, have 
been known to bear extensive injuries of the brain, and even the loss of a.con
siderable quantity of. cerebral matter without any very serious effects, either 
immediate, or remote j and it is by no means of uncommon occurrence to see 
them live for several days with an extent of injury to the brain, that would 
rapidly ha.vc proved fatal to an adult. Twitching.:; of the muscles and epilepti
form tits are commonly met with when the brain is lacerated, and these compli
~ating stcrtor, or alternating with it, indicate the nature of the mischief. 

Foreign bodies even of large size and considerable weight have been lodged 
for a considerable time within the cranium, in contact with the brain, without 
occasioning death. 'l'hus Hennen states that be has seen five cases in which 
bullets were lodged within the cranium, that did not prnve immediately fatal. 
Dr. Cunningham relates the euse of a boy who lived for twenty-four days with 
the breech of a pistol, weighing nine drachms, lying on the tentorium, and 
resting against the occipital bone. Dr. 0 1Callaghan has recorded the remarkable 
case of an officer who lived for about seven years with the Lreech of a fowling
piece, weighing three ounces, lodged in the forehead; the right hemisphere of 
the brain resting on the flat part1 from which it was only separated by false 
membrane. 

[llerhaps the most remarkable case on record of severe injury of the bead, 
terminating in recovery, is the one reported by Professor Bigelow, of Harvard 
University (see .American Journal of the Medical Sciences for July, 1850), in 
which, by the premature explosion of a blast, a tamping-iron, three feet sc\·en 
inches in length, one and a quarter inches in diameter, and weighing thirteen 
and a quarter pounds, traversed the skull. "'.I.1he wound thus received was 
oblique, traversing the cranium in a straight line from the angle of the lower 
jaw on one side to the centre of the frontal bone above, near the sagittal suture, 



WOUNDS OF TITE BRAIN.-HERNIA CEREilRI. 291 

where the missile emerged; and the iron tlrns forcibly thrown into the air was 
picked up at a. distance of s?me rods from the patient1 smeared with brains and 
blood. :From this extraordinary lesion, the patient has quite recovered in hi;;i 
faculties of body and m_inJ 1 with tho loss only of the sight of the injured eye."] 

From the great variety of effects produced by these injuries, it must bo 
evident that there can be no one set of symptoms indicative of wound of the. 
brain, provided there be no external wound through which the condition of 
the cerebral substance can be ascertained. In those ca~cs in which this docs 
not cxist1 we can at most only suspect laceration, if we find tha.t the ordinary 
symptoms of compression ~r concussion are associated with signs that do no\ 
usually occur in those conditions when uncomplicated; such as the contraction 
of one pupil, the dilatation of the other, and perhaps an alternation of these 
states with twitchings of the limbs, hemiplcgia of one side, or paralysis of an 
arm: and of the opposite leg1 with perhaps involuntary spasmodic movemcnt!i 
of the other members. These frregular symptoms, when accompanied by much 
coldness of the surface, slowness of pulse, and depression of vit-al power, ma] 
generally be looked upon as indicative of cerebral laceration. 

Wouuds of the dnra mater are always liable to be followed by symptoms of 
the most serious character, and are seldom recovered from; diffuse mcningitis1 

the formation of pus within the cranium usually occurring and spce<lily ter· 
minating the patient's existence. I have, however, seen recoyery follow thi! 
accident. 

Wounds of the brain may prove fatal, either at once by the injury of the 
respiratory tract; in the course of a few hours, by the continuance of shock, 
and by the extraYasation of blood within the cranium; at a later period, by 
the occurrence of encephalitis and its consequences; or more remotely still, by 
the supervention of paralysis and other ulterior effects of injury of the nervous 
system. 

In the treatment of injuries of the brain, little can be done after tl1e system 
bas rallied from the shock, beyond attention to strict antiphlogistic treatment, 
though this need not be of a very active kind. In these cases, indeed, as 
much should be left to nature -a.s pos::.ible, the surgeon merely removing all 
sources of irritation and excitement from his patient, and applying simple local 
dressings. 

If any foreign body be lodged within the cranium, it must of co.use be 
removed, if possible. This may be done if it be situated near the external 
wound, or fixed in the bones, but if it have penetrated deeply into the sub
stance of the brain, and have got beyond the limits of the external wound, 
it would be perhaps ruore dangerous to trephine the skull ou the chance 
of reaching it, or in any other way to go in search of it, than to leave it 
where it is. 

F1JNGUS OR DERNIA CEREBRI. -In those cases in which a laceration of the 
brain aud dura. mater communicates with a fracture of the sku\11 it is occa
sionally found, more particularly in children, that a bloody, fungous.looking 
mass of cerebral matter protrudes from the wound. This tumor increases pretty 
rapidly, pulsates synchronously with the brain, and may shortly attain the size 
of a hen's egg, or even become larger. It is composed of softened and disinte
grated cerebral matter, infiltrated with lymph and blood. 'l'his softening of the 
brain, with red discoloration of its substance, extends for some little distance 
under the base of the tumor. 1'he mental condition of the patient laboring 
under this affection is in many cases not much disturbed at first, there being 
merely some degree of cerebral irritation. Speedily, however, stupor comes on, 
and death eventually occurs from coma. 

The treatment of this ,complication of fractures of the skull is commoniy 
extremely unsatisfactory. If the tumor be shaved off, as usually recorumcode<l, 
it generally sprouts again until the patient is destroyed by irritation and corua. 
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conjoined. In some fortunate cases, however, the removal of the tumor is not 
followed by its reproduction. All that can be done is to slice off the growth 
on a. lcv~l with the brain; to apply a plcdget of wet lint, aud a compres!' and 
bandage over the part, thus allowing it to granulate aud the wound to cicatrize. 

EXTRAVASATION OF BLOOD W I THIN TIIE SKULL 

Commonly occurs in all injuries of the head accompanied by laceration of the 
brain, and in many of those in which the skull is fractured without that organ 
being injured. Indeed, when we reflect on the great va:;eularity of the parts 
within the cranium, the large sinuses, the numerous arteries, that ramify both 
within the bones and at the base of the brain, :md the close vascular network 
extended over the surface of this organ, we can easily understand that extrava
ilation of blood is one of the most frequent complications of these injuries and 
a common cause of death, when they terminate fatally at an early period after 
their occurrence. 

Extravasation of blood within the cranium may take place either from the 
fracture tearing across one of the meningeal arteries distributed on the inside of 
the skull, or by a fragment of bone wounding a sinus, or the vascular network 
on the surface of the brain, or it may proceed from laceration of this orgau 
breaking down its capillary structure. In other cases a~ain, as in gun-shot 
wounds, the hemorrhage may occur as a consequence of the wound of the 
vessels by the bullet or other foreign body. 

The extravasation may occur in four situations. 1st. Between the dura 
mater and the skull, where it is most commonly met with; 2d. Within tho 
cavity of the arachnoid; 3d. Upon the surface of the brain; or, 4th, within 
its substance and its ventricles. It is usually most considerable when poure<l 
out upon the dura mater, or within the cavity of the arachnoid at the base of 
the brain. It is in smallest quantity immediately on the surface of that or_~an, 
or within its substance. I t is, however, seldom found in the htter situation as 
the result of violence, without being also met with more superficially. 'the 
quantity effused in any one case seldom exceeds four ounces; and when in 
large quantity, such as this, it usually proceeds from rupture of the meningeal 
artery. 

Extravasation of blood is one of the most frequent causes of death in injuries 
of the head, by inducing pressure on the brain, and coma. 'l'he blood that is 
extravasated usually coagulates into a firm granular clot. There can be no 
doubt, however, that extravasation of blood into the membranes of the brain 
frequently occurs without being attended by fatal consequences. 'l'he blood 
that is so extravasated may undergo various changes. It would a.ppear that the 
extravasa.ted blood may 1st, be absorbed entirely; 2d, that the serous portions 
and colormg matter may be removed, lea"ing a fibri11ous buff-colored clot, which 
may eventually become organized; and 3d, the exterior of the clot may become 
consolida.tl)d, whilst tho interior contains fluid and di:;intcgrnted blood. 

The symP_toms of extravasation are often by no means verr clear; being those 
of compresswn associated in the early stages of the case with symptoms indi
cative of laceration of the brain, and, at a later period, with those of encephalitis. 
Putting out of consideration, however, these complications, the more spcci;.il 
symptoms of compression from extravasated blood may occur i11 two ways. Jn 
the first variety there are three distinct stages, viz. concussion, a return and 
so~c co~tinuancc of consciousness, and then coma gradual.ly supervening. The 
patient is concussed or stunned, as usual after the receipt of a blow on the 
head; from this he quickly rallies, and then symptoms of compression :3et in; 
and gradually increase in intensity. He becomes drowsy and dull, with a slow 
and laboring pulse, dil~ted an<l sluggish pupils, and a tendency to slow respira
tion; as the compression increases, complete stupor at length corues 0111 with 
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stertor in breathing, and thero is either general paralysis, or hemiplegia. of the 
side opposite to the seat of injury. 

When the symptoms run this regular course it is probable that the extrava. 
sation results from injury of one of the meningeal arteries, or larf!e venous 
sinuses; that the extravasatiou is confined to the membranes of the brain, and 
that there is no laceration of the substance of this organ. 'l'his may be termed 
the meni11geal exlravasation; and most commonly occurs from rupture of the 
middle meningeal artery, which, from its situation in a deep canal in the parietal 
booe1 is peculiarly apt. to be torn in injuries of the side of the skull. 

l\lore commonly, however, it happens that the patient never recovers his con· 
sciousness after having been stunned, the symptoms of concussion speedily 
passing into those of compression. In these cases the paralysis is commonly 
incomplete and associated with twitchings of tbe limbs or convulsive movement~ 
of the body generally, and much restlessness with incoherent muttering: there 
is sometimes contraction, at others dilatation of the pupils, and it occasionally 
happens that squinting is observed. It is especially when there are convulsions, 
that the pupils arc observed to be in different conditions; and I have most fre. 
quently noticed the pupil dilated on the side that is most convulsed. In these 
cases the extravasation is probably connected with, and dependent on, laceration 
or disorganization of a portion of the brain, and may consequently be termed 
the cerebral extravasalion. 

'l'he diag11osis of these two forms of extravasation from one another is im· 
portant, as it is only in the meningeal tbat any operative procedure can be sue· 
cessfully undertaken, and it may usually readi ly be effected by attention to the 
symptoms just detailed. 

The diagnosis of the compression from extravasation, and that from depressed 
bone or inflammatory effusions within the cranium, is easily made. In the case 
of the depressed fracture, we have symptoms of compression continuing unintcr· 
ruptedly from the very first, and proper examination of the cranium will always 
lead to the detection of the injured bone. When inflammatory effusions, whe· 
ther of pus, lymph, or serum, exercise undue pressure upon the brain, we find 
that the signs of compression have been preceded by symptoms of cerebral 
inflammation, and that they arc accompanied by a good deal of pyrexia, by 
quick pulse and bot skin; the character of the scalp wound likewise, and the 
separation of the dura mater when pus is effused, enable us to distinguish this 
condition from those cases in which the pressure is the result of extravasated 
blood 

From apoplexy, the diagnosis is not always easily made, more particularly 
when there is no evidence that the head has been injured. A man was brought 
to UniVersity College Hospital in a state of profound coma, in which condition 
he bad been found lying in the street. There was no evidence of injury about 
the head, beyond a bruise, which had probably been received when lie fell. 
The case, which was supposed to be one of apoplexy, and treated accordingly, 
proved fatal in a few hours. On examination after death the skull was found 
fractured, but not depressed. On the opposite side to the bruise and fracture, 
a coagulum weighing nearly four ounces and compressing the brain 1 lay between 
the dura. mater and bone. In such a case as this, it is evident that the history 
can alone afford a clue to its true nature. Even when the head has been 
inJurcd it is not always easy. A man was admitted under my care, comatose. 
A fortnight previously he had been struck on the left side of the head behind 
the ear. He was stunned, bled freely from the left ear, but then got tolerably 
well, and went about his avocations as usual until the day before his admission, 
when he became suddenly conrn.tose. There was stertor, quick pulse, some 
heat of head, the right pupil natural, the left, contraP.ted. He was treate<l 
antiphlogistieally, but died on the third day. On examination, a fracture on the 
left side of the skull was found extending into the left internal meatus; 011 the 
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right side of the head immediately opposite the fracture and the seat of injury, 
a. large coagulum was found in the cavity of the ara~hnoid 1 with some serous 
exudation about it. Herc was a meningeal cxtravasat10n, the result of contrc
coup, existing without symptoms for fourteen days, and then proving rather sud
denly fatp.l by the supervention of inflammation. 

From the insensibility of drunkenness the coma resulting from injuries of the 
bead may usually be distinguished, by the absence of local mischief, by the 
smell of the breath, and by the face of the drunkard being flushed and turgid 
instead of pale, as in a person who is suffering from the cffocts of a screre 
injury. When a drunken person has met with an injury of l~lC head and is 
insensible, he should always be carefully watched, however shght the injury 
may appear to be, until time bas elapsed sufficient for him to rcco,·er from his 
drunken fit, as it is impossible to say whether the stupor be the result of intoxi
cation, or of mischief within the cranium, and I have known cases sent away 
from hospitals as drunk, when in reality the stupor was occasioned by depressed 
bone. 

The treatment of extravasation of blood may be conducted on two principles, 
either by means of general and local antipblogistic measures, haYing for their 
object the arrest of further hemorrhage, the promotion of absorption. and the 
subdual of infiarumatory action; or else by the application of the trevhine, with 
the view of allowing the escape of the effused blood 

The line of treatment to be adopted should, I think, haYe referenc~ to the 
character of the symptoms. When these indicate the cereln·al form of extra\"a
sation, trcpl1ining can be of little service, and we must content ourseh-cs with 
general antipblogistics; but when the extravasation seems to be menhifr<il, then 
an attempt mi~ht be successfully made to evacuate the extravasatcd blood. 

Although tlie operution of trephini11g in cases of extrarnsation was formerly 
much in vogue, it is seldom had recourse to by modern surgeons, and is only 

b~0J:::e!~ai~~~ ~~~~~~:~1o~b~1~~~t ~h!r~:~~:~!~;~tio~t i~s ~:;~1:11;~~/~~: i~:~i~~~~~ 
character, but that it is so situated that the blood may be remoYed througli the 
trephine aperture, and that there were no other serious injury to the braill or 
skull, the operation should at once be performed. And doubtless the case occa
sionally happens in which, from the situation of the blow, and perhaps of a 
capillary fissure ·over the course of the middle meningeal artery, the gradual 
supervention of signs of compression, after an inter\"al of consciousness, and the 
occurrence of hemiplcgia on the side opposite to that whicl1 bas been strnck, 
the surgeon is warranted in making an aperture in the skull at the seat of 
injury, in order to remove the blood that has been poured out, and to arrest its 
fu~ther effusion. But the instances in which this assemblage of symptoms could 
exist, with sufficient precision to justify an operation, are excessi,•ely rare. Out 
of some hundred cases of serious and fatal injury of the head that liave been 
admitted into l!niversity College Hospital during the last fifteen years, in one 
case only, I beheve, has it been found advisable to have recourse to trephining 
for the removal of extravasated blood. The case to which I refer was that of a 
man admitted comatose three days after an injury of the hear! occasioned by the 
fall from a cab. There were no serious symptoms for some hours after the acci
deot, but then stupor gradually came oo, amounting at last to complete coma. 
On examination, a. bruise of the scalp was found on the left temple: through 
th.is I made. an incision, and finding a. starred fracture over the sinus of the 
m~ddle meningeal artery, trephined the bone, when a large coagulum was found 
lymg upon the dura mater, and on removing this fluid, arterial blood freely 
welled up. The coma was reliernd by the operation, and the patient made i 

good recovery. The most serious objection to the application of the trephine 
in cases of extravasation does not, howe,·er, consist so much in determining the 
existence of effused blood withiu the craDium, or that the extravasation is of 
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the meningeal form, but rather in diagnosing that it is so seated between the 
dura mater and the skull as to admit of removal; not beiug effused at the base, 
or so wiUcly coagulated over the surface of the brain as to be unable to escape 
through the aperture that may be made. The likelihood of the co-existence of 
fracture of the base of the skull und of laceration of the brnin 1 giving rise to 
the cerebral form of extmvasation 1 must also be taken into account. For these 
various reasons, surgeons now very properly content themselves, in the g1·cat 
majority of cases of extravasation, with the employment of antiphlogistie treat
ment, on the principles already stated. With this view, the head should be 
shaved, the ice-bladder applied, the patient bled, purged, and kept at perfect 
rest. If, howe\'Cr1 the signs ate urgent, and pretty clearly indicate the menin
geal form of es:travasation, and more especially if there be hemiplcp:ia. on the 
side opposed to that on which the blow has been received, with an injury in 
the course of the middle meningeal artery, the trephine may be applied at the 
scat of injury and the blood removed. It must be b~rnc in mind that, however 
clear the signs, the es:travasation may not be niet with where the surgeon 
expects to find it. Under these circumstances it is better not to prosecute the 
search by making fresh trephine apertures. In no case would a prudent sur
geon trephine over the course of the middle meningeal artery, in the absence 
of local symptoms, on the chance of finding the blood there, as has been recom
mended by some of the older surgeons. 

OPERATION OF TREPlllNINO.-Before concluding the subject of injuries of 
the head, it is necessary to say a few words on the operation of trephining, 
which, though far less commonly employed in the present day than heretofure, 
is one of sufficient frequency in practice, as well as of great importance from 
the serious nature of the cases that usually require it. 

The trephine may be applied to the cranium for two purposes; either with 
the view of preventing inflammation and its consequences, or for the purpose of 
removing some cause of compression. 'l'he only case in which p1·euentive tre
pbining is practised by modern _surgeons is that for the punctured or starred 
fracture of the skull, without stupor; in all other instances in which it is called 
for, the object of its application is the removal of' a cause of compression or of 
irritation of the brain, such as a detJressed portion of bone, foreign bodies either 
fixed in the skull, or lying close under it, and pus or blood extravasated within 
the cranium. 

The operation of trephining is by no means a favorable one in its results. 
Of 45 cases reported by Dr. Lenter, as occurring at the New York Hospital, 
in which, however, there is no distinction made bet.ween the application of the 
trcphine proper and of various instruments, such as the elevator, lley's saw, 
&c., belongiug to a trcphining case, only 11, or about one-fo_urth, recovered. Of 
13 cases in which the trephioe proper was used at University College Uospital, 
by l\Ir. Cooper, l\Ir. Liston,_ a0:d myself, 4 patients recovered; I other died of 
injury of the spine unconnected with the operation, and the remaining 8 died 
of inflammation of the brain or its membranes. 

The Parisian surgeons have not beeu very successful. NClaton says, that all 
the cases of injury of the head, in which the trephiue has been used in the 
Parisian hospitals during the· last fifteen years, and they are 16 in number, have 
terminated fatally. 

'l'he trephine should have a. well.tempered crown, serrated half-way up its 
exterior, the teeth should be short and broad, and not too fine; the centre pin 
must not project more than about the eighth of' an inch, owd care must be taken 
that the screw which fixes it is in good worki_ng order. The other instruments 
required are a. licy's saw, an elerntor that will not readily snap, and a pair of 
strong dissecting forceps. 

'.L'he operation itself should be concluctc<l in the following way: -The head 
having been shaYed, and the portion of the skull to which the trephinc is to Le 
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applied h:tving been freely exposed by means of a crucial or T-shaped iacision, 
or by the enlargement of any wound that may exist, the trephine with the 
centre pin protruded and well screwed down, is to be firmly applied until its 
teeth touch the skull; it is then worked with rather a sharp, light, and quick 
movement, the pressure being exercised as the hand is carried from left to riglit. 
The centre pin must be withdrawn so soon as a good groove is formed by the 
crown, lest it perforate the skull first and injure the dnra mater. In this way 
the outer table of the skull is quickly divided, and the diploe cut into; the 
detritus which now rises by the crown of the trephine is soft and bloody, instead 
of being dry, as it is whilst the outer table is being Sawn. As the instrument 
approaches the dura mater1 the sawing must be conducted more warily, and 
must every now and then be interrupted, in order that the surgeon may examine 
with the fiat end of a probe, or with a quill , the depth that has been obtained, 
care being taken that this is uniform throughout the circle. The sur~con now 
makes each turn very lightly, and now and then tries with a slight to-and-fro 
movement whether the circle of bone is loose. So soon as it is, he withdraws 
it in the crown of the trephine, or raises it out by means of the ele'"ator. In 
this operation the dura mater must not be wounded; if it be injured fatal con
sequences will probably ensue. The objects for which the trephining bas been 
had recourse to must now be carried out, depressed bone elevated or remond, 
and pus or blood evacuated. The scalp should then be laid down again, a fow 
sutures and a piece of water-dressing being applied. 

There arc certain parts of the skull, over the venous sinuses, for instance, and 
near the base, to which no prudent surgeon would apply the instrument. So 
also, if it were ever thought necessary to trephine at the frontal sinuses, the 
outer table must first be removed with a large crown, and the inuer table sawn 
out with a smaller one. 

After the operation careful attention must be paid to antiphlogistic measures 
of a pre,·entivc and curative kind, the great danger to be apprehended being 
inflammation of the brain and its membranes. In some cases also there is reason 
to believe that suppurative phlebitis of the sinuses and veins of the diploe haYe 
been the cause of death. 

CHAPTER XIX. 

INJURIES OF THE SPINE . 

INJURIES of the spine, like those of the head, derive their importance from 
the degree to which the enclosed nervous centre is implicated. 

The spinal cord is subject to concussion, compression, and inflammation, as 
the result of external violence, and any of those conditions may occur without 
injury to the osseous and Iigamcntous structures investing it, although, in the 
majority of cases, they are directly occasioned by fracture or dislocation of the 
vertebrre. It may also be partially or completely diYidcd by cutting-instruments, 
gun-shot wounds, or a broken vertebra. ' 

Oo11cussio11 of tlie spine varies greatly in severity. In many cases of falls from 
a height, and of blows upon the back, the patient complains of great pain at 
some part of the spine, inability to stand, and a certain degree of weakness of 
the luwcr es.trcrnities. In these cases, rest for a few days in bed, and more 
capecial!y the application of' dry cupping, or the abstraction of a few ounces of 
blood from over the seat of injury, will speedily rcmon the syrnptorns. 
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In other instances, however, the symptoms, slight at first, quickly become 
much increased in severity, or may, from the commcnccrnent, assume a serious 
character. In such cases, there is some pain at the scat of injury, below which 
there is more or less complete paralysis, sometimes consisting in mere debility 
or impaired mobility of the lower limbs, at others of loss of sensibility and motion. 
The sphincters are always affected, there being more or less iricontinence of 
flatus and froccs, aucl some difficulty in emptying the bladder, amounting at last 
to complete retention of urine. These symptoms may, after continuing for some 
weeks or months, gmdually lessen in intensity until mere debility is left, which, 
however, is apt to continue fo1· a considerable time. In other cases again, they 
continue permanently, or terminate in speedy death. 

In the more chronic forms of the affection, lrnurnalic myeUtis, usually of a 
fatal oharacter, is apt to come on. In these cases there is paralysis of the parts 
below the scat of injury, associated with pain and twitching of the muscles, the 
pain in the back being much increased on pressuro. 

After death in cases of concussion of the spinal cord, e,·ery condition is found 
between slight ecchymosis, with some redness of the membranes, through all tho 
gradations of softening up to complete disorganization of its structure. In many 
cases there is extrayasation of blood into the substance of the cord itself. When 
this occurs the clot is most commonly found in the grey substance, or if not 
actually confined to this, at all events, towards the centre of the cord and oppo
site the seat of injury. Occasionally blood is effused largely into the spinal 
ca.nal, compressing the cord, and thus occasioning gradually increasing para
plegia. Sir A. Cooper mentions a case in which this happened as the result of 
a strain, the patient dying at about the end of a twelvemonth. When myelitis 
has occurred, the membranes are found congested and sloughy, and the cord 
itself in every degree of red softening up to complete liquefaction. 

In the treutment of concussion of the spine it is necessary to keep the patient 
ia the recumbent position until the lower limbs have regained their power. 'l'he 
roost convenient attitude for this purpose is upon the prone couch, which will 
be described when we come to speak of diseases of the spine. 'l'hc patient 
should be cupped over the seat of injury, have his water drawn off, his bowels 
opened by enemata, and his strength supported by a nourishing system of diet, 
which must be continued so long as the paralysis last.-,. After a time, more 
especially if the bladder continues weak, blisters should be applied to the spine, 
and when merely a degree of debility is left in the lower limbs, the raw surface 
so produced may advantageously be sprinkled with strychnine properly diluted 
with starch. 

Wounds of tlwspinal cord may occur from stabs with pointed instruments, from 
gun-shot violence, or more frequently from the injury inflicted upon it by the 
pressure of fractured vertebrre. In the latter form of injury there is an associa
tion of wound and compression, giving rise essentially to the same symptoms as 
if the cord were divided. 

When the spinal cord is completely divided a certain set of symptoms occur 
that are common to all cases, at whatever part of the cord the injury has been 
ioflictcd, provided it be not so high up as to cause iustant death. 

In the first place there is complete paralysis of sense and motion in all parts 
below the seat of injury, though the mental manifestations continue intact. '.i.'he 
Jlrccise seat of injury may often be diagnosed by the extent of the paralysis. 
Thus in injury of the lower part of the spine there may he paralysis of all those 
parts supplied by the nerves of the sacral plexus, whilst those from the lumbar 
are not affected, the sensibility being lost below the knees, whilst above it is 
perfect- thus leading to the inference that the injury has been inflicted above 
the one and below the other set of nerves. '.l'he temperature of the part becomes 
lowered; though in some cases when the paralysis is not quite complete, the 
reverse has been observed; and after a time, a. visible climiuutiou takes pla''~ in 
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its nutritive activity, the circu.lation becoming feeble, with a tendency to c<mges
tion at depending points. 'l'lus lessening of nutritive vigor is not, however, corr 
fined to the paralyzed parts, but t110 whole of the system participates in it, the 
patient becoming speedily anemic and caebectic. 11.'he skin assumes a dirty 
cii.daverous hue, and the cuticle usually exfoliates in branny flakes. 

m~c~~1:~=t~~~e::10~;,~1:K~o:s t~~ ~~~·i~~s~~ ~~1~~~ ~~~u~~1~J ~~j;i~;g;~~ent important 
\\'hen the injury has been inflicted in the lmnbm· or lower pm·t of the doi·sal 

re:1irm, there will be found to be complete paralysis of all the parts supplied by 
the nerves given off from the sacral or lumbar plexuses, or both; hence there 
will be paralysis of the lower extremities, of the-genital organs, and of the trunk 
as high as the seat of injury. There is always in these cases relaxation of the 
sphincter ani 1 and hence incontinence of flatus, and, to a great extent, of f::cccs. 
There is at fir:;t retention of urine in consequence of the pnralyzed state of the 
bladder, the body of which is unable to expel its contents; after a time, how
ever, the uriue dribbles away as fast as it is poured into the o\·er-distended 
organ 1 the neck of which has lost its contractile .sphincter-like action. After 
the first few days the urine will be observed to be ammoniaeal in odor, and alka
line in reaction. This is probably owing to changes that it undergoes after it 
has passed into the bladder, the mucous membrane of which becomes chroni
cally inflamed, secreting a viscid alkaUne m~tco-pus, which mixes with the urine. 
In the early stages of the accident the pems will usually be obsencd to be in a 
state of semi-erection. Patients who have met with injuries of this portion of 
the spinal cord may live for many months and even for a year or two, but even
tually die, usually with sloughing of the nates1 or from the supervention of some 
intercurrentviseeral inflammation of a. low type. 

vnien the Cord is divided in the upper dorsr,Z 'l'egirm1 about the leYeJ of the 
third dorsal vertebra, we have not only the train of symptoms that has just 
been mentioned as charactcristie of thls injury lower down, but another set of 
symptomR is superadded to them, owing to the respiration being interfered with 
in consequence of the paralysis of the greater portion of the expiratory mu1;cle:i. 
1'be intercostals, and those constituting the abdominal wall, uo longer acting, 
an imperfect expiration is solely effected by the ebsticity of the walls of the 
chest, and those expiratory movements, such as sneezing and coui;rhing1 which 
are of a muscular character, cannot be accomplished. In these eases it will be 
noticed, that during inspiration, which is cffocted almost exclusively by tl1c 
diaphrngm 1 the ribs are depressed instead of being expanded and raised, and 
the abdominal wall, which is soft and flaccid, is protruded far beyond its normal 
limits. In consequence of the impediment to respiration the blood is not 
properly arterialized, and a slow process of asphyxia goes on, usually running 
into congestive pneumonia, and terminating fatally in a.bout a fortnight or three 
weeks. 

When the injury is situated in the lower cervical vertebra, not only do all 
the preceding symptoms occur, but there will be paralysis of the upper extremi
ties as well, and the inspiration being entirely diaphragrnatio, the circulation 
npeedily becomes affected, the countenance assuming a suffused and purplish 
look. If the cord have been divided immediately above the brachial plexus, 
the whole of the upper extremities will be completely paralyzed; but if the 
injury be opposite the sixth cervical vertebra, it may happen that the upper 
extremities are only partially paralyzed. This happened in two cases of fracture 
of the spine in this region that have lately been under my care at the hospital 
In both these instances the parnlysis existed 011 the ulnar but not on the radial 
side of the arms, owing to the external cutaneous and radial nerves arising 
higher from the plexus than the ulnar, and thus just escaping injury. It is 
remarkable that in both these cases there was acute cutaneous sensibility in the 
arms along the whole line of junction betwceu the paralyzed and the souud 
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parts. In cases of injury of the cord in this situation death usually occurs by 
a~phyxia in the course of :i week 

'Yhen the division of the spinal cord takes place above tlte ori[Jin of the 
phte11ic 11erve, opposite to or aboYe tlie tl1ird cen•ical vertebra, instantaneO.llS 
death results from the paralysis of the diaphragm, as well as of the rest of the 
rcspir:1tory muscles, inducing sudden asphyxia. 

It occasionally hn.ppens in partial division of the cord, as in some cases of 
compression resulting from fracture, that the s.ymptoms are not so clearly marked 
as iu the instances that have just been recorded. Thus, for instance, the para. 
lysis ruay not extend to all the parts below the scat of injury; it may be attended 
by severe 1 ain in some of the semi-paralyzed parts; or, motion may be affected 
in one limb, and sensibility in another. These deYiations from what is usual 
may generally be explained by some peculiarity in the seat of the injury to the 
cord, or by the extent of its division. 

Fractures of the spine commonly result either from direct blows UJlOn tbe 
back, or else by falls upon the head, in such a way that the body is violently 
bent forwards. 

The signs of this injury,.tl10ugh by no means unequivocal in many cases, 
are yet sufficiently obYious in the mnjority of instances to admit of an easy 
diagnosis. They are of two kinds; those presented by the injury of the bone1 

and those dependent on injury by compression or laceration, or both, of the 
spinal cord. 

'l'he local signs arc usually pain at the seat of injury, greatly increased on 
pressure or on mo>ing the part, inequality of the line of the spinous processes, 
with depression of the upper portion of the spine, and corresponding prominence 
of the lower. 'l'Lerc is an inability to support the body in the erect position, 
and to moye the spine in any way; hence, when the upper portion of the column 
is injured, the patient holds his head in a stiff and constrained attitude, fearing 
toturnittocitherside. 

The more genernl symptoms of fracture of the spine arc dependent upon the 
injury that the cord has received. If the fracture ban not implicated the 
spinal canal, as when only the tip of a spinous proC'ess bas been broken off, or 
ii' it be unattended by displacement, altbou7h it may traverse the body and 
arches, uo EJmptoms depending upon injury of the cord need exist, and indeed 
occasionally are absent. But in these cases even there is usually some degree 
of paralysis, owing perhaps to the concussion to which the cord has been sub
jected at the moment of injury; and occasionally a sudden movement by the 
patient will bring on displacement, by which the cord is compressed and all the 
parts below the iujured spot paralyzed. A woman was admitted into University 
College Hospital with an injury of the neck, the nature of which could not be 
accurately ascertained. She was in no way paralyzed, but kept her head in a 
fixed position. A few days after admission, whilst making a movement in bed, 
by which she turned her head, she fell back dead. On examination it wa..;;i 
found that the spinous process of the fifth cervical vertebra had been broken 
off short, and was impacted in such a. way between the arches of this and the 
fourth as to compress the cord. '!'his impaction and conse<1uent compression 
probably occurred at the time of the incautious movement, thus producing 
immediate death 
. "'When there is only partial displacement of the fracture there may be but 
mcomplete paralysis of the parts below the injury; of one arm, one leg, &c. 
In these cases there is usually great pain experienced at the seat of fracture, 
and extending from it along the line of junction between the paralyzed and 
~ound parts round the body or along a limb. This symptom, which is of great 
m1portance as exactly defining the seat of injury, is owing, as I found in a case 
of fracture of the sixth cen·ical vertebra under my care, to tl1e fractured bone 

~;;:is~~:s~~~ 8~~~ o!;~~j~~~~ the nerve that issues from the Ycrtebral notch 
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In the majority of cases of fracture of the spine there is, boweyer, sucl1 dis
placement of the bone as to compress the whole thicknei:s of cord, and thus to 
occasion complete paralysis. lu these cases the symptoms arc such :ts hare 
been detai led when speaking of injuries of the spinal cord on the compression, 
I:iccration, or divisions of which they arc dependent. 

Fractures of the spine are inevitably fatal, death ensuing in the two different 
w:-iys, and at the different periods that have already been mentioned. 

'Ibe trcalmtnl of these injuries is sufficiently simple. No attempt at rcdua. 
tion can of course be made. All our efforts must be directed to the prolonga· 
tion of life . With this view, if the fracture be in such a situation, at any point 
below the upper dorsal yertebra1 

for instance, as will hold out a prospect of the 
life being prolonged for a few weeks or months, means must be taken to prevent 
the occurre11ce of sloughing of the nates, an accident that is of common, and 
usually of fatal termination in these cases. ·1'hc patient should therefore be 
laid at once on a water-bed, cushion, or mattress; he must be kept scrupulously 
clean, and his urine should be drawn off twice in the day at regular l1ours. 
If, as usually happe11s after a time, the bowels become confined, relief must be 
afforded by castor oil, or turpentine enemata. · A nourishing diet must be 
administered, :rnd perfect rest in one position enjoined. In this way life may 
be maintained for a considerable length of time; and it is probable that ossifie 
union of the fracture may sometimes take place, though the patient may not 
rccoYcr from the paralysis, and will die eventually from disease of the cord. 

In cases of fracture of the spine with depression of the arches, it has been 
proposed to trephine the injured bone and elevate the fragment that has Leen 
driven in upon the cord. 'l'bis operation, though performed by Cline, Cooper, 
and Bell, is, I believe, now generally abandoned by the best surgeons in this 
country, owing to its invariable, and, indeed, intrinsically fatal character. 

Dislocations of tAe spine. -On looking at the arrangement of the articuktr 
surfaces of the vertebrre, the Yery limited motion of which they are suseeptiblc1 

and the way in which they are closely knit together by strong ligaments and 
short and powerful muscles, it is ob'"ious that dislocations of these bones must be 
excessively rare. So seldom indeed do they occur that their existence has been 
denied by many surgC'ons. But yet there are a sufficient number of inl:itances 
on record to prove incontestably that these accidents may happen. Those cases 
that have been met with have usually been associated with partial fracture, bm 
this complication is not necessary. lo all, the displacement was incomplete, aud 
indeed a complete dislocation cannot occur. 

'l'be dislocation of the atlas from the occipital bone has only been described 
in two instances;- by Lassus and by Paletta. In the case by Lassus, death 
ensued in six hours, and the right vertebral artery was found to be ruptured. 
In the other case, the patient is said to have lived for five days, but the report 
is so incomplete that little value can be attached to it. 

Dislocations of the axis from the atlas are of more frequent occurrence. Tliey 
may h~ppen with or without fracture of the odontoid process. I n either case 
the axis is carried backwards, and the spinal cord thus compressed. This 
accident is said to have taken place by persons in play lifting a child off the 
ground by its head; the combination of rotation and traction in this movement 
being especially dangerous, and liable to occasion the accident. }?or the samo 
reasons it bas been met with in persons executed by banging. Death would 
probably be instantaneous under these circumstances. lt bas, howenr, been 
stated that in dislocations of this kind, life has been saved by the surgeon 
placing his knees against the patient's shoulders, and drawing or twisting 1he 
head into position. '!'his, however, I cannot believe possible, if the dibplace· 
ment have been complete, as ~cath must be instantaneous; the cases of surpo~c<l 
dislocation and reduction h:H'mg probably been instances of concussion of the 
cord with sprain of the neck. 
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Di:;location of any one of the five lower cervical vertelira may occur. These 
injuries are usually associated with frac.ture, but sometimes, though rarely, thtiy 
happen without this complication. In these dislocations, as in those that have 
already been described, the displaced bone carries with it the whole of that por· 
tion of the vertebral column which is above it, no single bone being dislocated 
both from those above and those below it. 

'l'hese nccidents most commonly happen by forcible fl.ex.ion of the neck for
wards, though traction and rotation conjoined have occasioned them. In a case 
of luxation of the sixth from the seventh cervical vertebra, recorded by J. 
Roux, the accident happened by a sailor plunging into the sea for the purpose 
of bathing, coming bead foremost against a sail which had been spread out to 
prevent the attack of sharks; he died on the fourth day. In a patient of mine 
who fell out of the window in such a way that the head was doubled forwards 
upon the chest, and who was brought to the hospital with supposed fracture of 
the spine, we found after death, which occurred on the fifth day, that the seventh 
cervical vertebra had been dislocated forwards from the first dorsal, there being 
a wide gap posteriorly between the lamina of these bones, with horizontal split
ting of the intervertcbral substance, detaching with it. an extremely thin and 
small layer of bone from the body of the seventh. There was no fracture about 
the articular procesies, which were completely separated from one another. The 
symptoms of this accident are necessarily excessively obscure, being very liable 
to be confounded with those of fracture. Reduction has been effected in a 
~ufficient number of cases of this kind to justify the proceeding being adopted 
when the danger is imminent. 

Dislocation of the transverse processes of the cervical vertcbroo occasionally 
l)Ccurs. In these cases the patient, after a. sudden movement, or a fall on the 
head, feels much pain and stiffness in the neck, the head being fixed immovably, 
'lnd turned to the opposite side to that on which the displacement has occurred. 
In these cases I have known reduction effected by the surgeon placing his knees 
against the patient's shoulders, drawing on the head1 and then turning it into 
position, the return being effected with a distinct sna.p . 

INJURIES OF TUE FACE. 

Cuts about the cheeks and forehead are of common occurrence. These injuries 
present nothing peculiar, except that the structures of the face partake of the 
same tendency to ready repair, as well as to the supervention of erysipcloid in-
8ammation, that characterize the scalp when injured. In the treatment of these 
wounds it is of much consequence to leave as little scarring as possible. Hence 
the edges, after being well cleaned, should be brought neatly into apposition by 
fine hare-lip pins and the twisted suture, or by a few points of interrupted 
suture; more particularly if they are in a transverse direction, and implicate 
the lips or nose. When in the neighborhood of the eyelids, especial ca.re must 
be taken to prevent any loss of substance, lest the contraction of the cicatrix 
produce eversion of the lid. In those cases in which a portion of the nose or 
lip bas been lost, much may be done to repair the deformity by properly-con
ducted plastic operations, as will be described when we come to treat of disea~es 
of these structures. The bleeding, which is often rather free in wounds of I he 
face, in consequence of some arterial branch having been divided, may often be 
arrested by passing the hare-lip pin under the vessel, and applying the twisted 
suture above it, so that it may be compressed. If the lip is cut from within, 
by being struck against the teeth, the coronary artery may be divided, the 
patient swa llowing the blood that flows into the mouth. Some yea.rs ago, a. man 
was brought to the hospital, drunk, and much bruised a.bout the face. Shortly 
after his admission he vomited up a large quantity of blood, which was at first 
supposed to proceed from some internal injury, but on examining his mouth, it 
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was found that the blood came from the coronary artery of the lip, which WM 
divided, together with the mucous membrane. 

It occasionally happens as the result of wounds or abscesses of tJ1e cheek that 
the 7wrotid duct is cut across, in consequence of w~1ich the wound does not 
close, a trickling of saliva taking place upon th~ outside of the check, so as to 
establish a solivrwy fistula, a source of much disfigurement and inconvenience 
to the patient; the surface surrounding it being puckered in a somewhat exco
riated, and the fistula opening by a granulating aperture. 

If this condition is recent, a cure may sometimes be aceomplisl1ed, by paring 
the edges of the external wound, bringing them into close apposition, and apply
ing pressure upon the part. If it be of old standing, the probability is that the 
aperture into the mouth is closedJ and that something more will be required 
than bringing the lips of the wound together. To get it to close, we may adopt 
the plan recommended by Dc:-:ault. of passing a small seton from the mouth into 
the fistula, so as to make an artificial opening into the mouth, and then, when 
the course of the saliva has thus been established, clo~ing the external wound. 
In order to make the internal artificial opening permanently fistulous, some sur
geons have advantageously employed a red.hot wire. 

Besides the fistula of the Stenonian duct, other fistulous apertures may take 
place in the cheek, as tlte result of injury or disease, allowing the escape of a 
small quantity of saliva. These openings are always difficult to heal : the edges 
becoming callous, and not readily taking on reparative action. Closure may he 
effected in some cases by cauterization with the nitrate of silver, or with a red
hot wire, due attention being paid to the general health. In other cases, again, 
the electric cautery1 as employed by my colleague, l\Ir. l\Jarshall, may prove 
successful. If, however, the opening be free, with much indurated structur~ 
about it, the surgeon may find it necessary to excise a portion of the edges before 
bringing them together. 

Forei'gn bodies in the nostrils, such as pebbles, beads, dried peas, &c., are 
occasionally met with in children, having been stuffed up in play, and becoming 
f:O firmly fixed as to require extraction by the surgeon. For this pmpose a 
pair of urethral or polypus forceps will usually be found convenient. In some 
cases, however, a bent probe or an ear-scoop will remove the impacted body 

most easily. 
'J'llE EARS are not unfrequently wounded in injuries of the head 

:rnd !'calp; a portion of the external car being sometimes torn down 
and hanging over the side of the face. In these cases, as in :-:calp 
injuries, the part should never be removed, but, howeYcr lacerated 
and contused, should be cleaned and replaced by means of a few 
points of suture and strips of pla:-:.ter. When the cartilaginous por
tion of the ear is divided, nice management is usually required in 
effecting perfect union. 

Foreign bodies are often pushed into the ears of children in play 

~ 
with one another. When pointed or angular, such as pieces of stick, 

1 
they may readily be extracted with forceps; but when round and 
small, such as pebbles or beads, thc7 are not so easily removed. 
Here the use of this instrument is of httle service, the bent ear-scoop 

lj may occasionally be got round the body and thus remove it. 

I In some cases I have found rm instrument, as here represented, fig. 

I 
131, and made by Coxeter on the model of Civale's urethral scoop, 
useful in getting a foreign body out of the ear. It can be introduced 
straight and then passed beyond it, when, by the action of a screw in 
the handlei the scoop is curved forwards, and so enables extraction 
to be readily effected. In other cases it is best got out by forcibly 

syringing the ear with tepid water, injected by means of a large brass syringe 
in a full stream, the pinna being drawn up so as to straighten the external 
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mcatus. In this way the bead or pebble is soon washed out by the reflux of 
the water striking aµ:ainst the tympanum. Should these means not. suffice it is 
better to le:wc matters alone, and to allow the foreign body to become loosened, 
than to poke instruments into the ear with the view of forcibly extracting it. 
These attempts are ill-advised, and I have known death follow prolonged and 
un~ucccssful efforts at the extraction of a pebble from the ear. 

LsJURIES OJ.' THE ORBIT if deep are always scriou~, on account of the prox4 

imity of the brain; thus it may liappen that a pointed body, such as a piece of 
stick or a knife thrust into the orbit, perfora.tes its superior wall, thus producing 
a fatal wo.und of the brain. Occasionally inflammation is set up in the loose 
ccllulo-ad1posc tissue contained in this cavity, giving rise to abscess, which may 
point in either eyelid; or, to inflammation extending itself to the encephalon. 
ln other cases wounds of the orbit may be followed by lo."-s of vision, without 
the eyeball being touched 1 either in consequence of injury of the optic nc1·ve, 
or perhaps from the division of some of the other nerves of the orbit producing 
sympathetic amaurosis1 as occasionally happens C\'en from ordinary wounds of 
the face, implicating fome of' the terminal branches of the fifth pair. 

INJURIE$ OF TIIE En:-.BALr. arc so commonly followed by impairment or total 
loss of vision as to constitute a most important series of accidents; the delicacy 
of the structure of this organ being such, that slight wound of its more trans
parent parts, or displacement of the lens, is often followed by complete opacity 
and loi=s of sight. 

Injuries of this organ may be divided into contusions and wounds. 
A contusion of the eyeball, without rupture or apparent injury of any of its 

structures, may give rise to such concussion of the retina as to be followed by 
tcmp(lrary or permanent atnaurosi~. .:\lore frequently contusions of the eye are 
accompanied by extravasation of Llood under the conjunctiva, and much ecehy
mo~is of the eyelids. A "Llack-c_yc" is best treated by the continuous applica
tion of a weak arnicaand spirit lotion. 

Contu!'ion of the eye with rupture of some of the structurc8 of the ball is a 
most seriou!' accident. 'l'he cornea may be ruptured, the humors lost, and 
vi,.ion permanently destroyed. Most frequently the rnpture is internal, the 
outer tunics escaping all injury. In this case we may have an extra,•asation of 
blo.od into the eye, completely filling the anterior chamber, hiding and compli
~atrng dcepe1· mischief within the ball. This con~ition, termed hremoplilltalmia, 
is frequently associated with separation of the eiliary margin of the iris. In 
other cases again, there may be displacement of the crystalline lens, which may 
be driven into the vitreous humor, be engaged in the pupilbry aperture, or fall 
forwards into the anterior chamber. .As a consequence of such injuries the eye 
usually becomes inflamed with intense frontal and circum-orbital pain: disorga
nization of the ball, and ultimately loss of vision ensuing. 

l'hc treatment of these injuries must always be of an active antiphlogistic 
character. Blood should be freely taken from the arm by venesection 1 and 
from the temple by cuppiug, the iris being dilated by the application to the eyo 
of a solution of the sutph:ite of atropine, of the strength of two grains to the 
ounce of distilled water; the patient must be kC'pt in a darkened room, on a 
strictly antiphlogistic regimen, and should be put under the influence of calomel 
and opium, as speedi ly as possible. In this way, the infiammation will be sub
dued, lhe effused blood absorbed, and perhaps ,·ision restored. In some cases, 
howe,•er, opaclue masses and bands of lymph will be deposited in the anterior 
chamber and the pupillary aperture, preventing more or less completely tho 
entry of light. If the lens be displaced into the posterior chamber it must be 

Jcf~1~1:t~~r~1 !~ i~!he~:b!ft::~t b~ajh?i~::\~:~e~~~;~~i~~ ;~: ~~:r0e~~· super.ficial, 
11nd do not penetrate into its chambers; and those that perforate its coats. 

'.!'he non-penetrating wounds are usually inflicted by splinters of iron, or other 
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metallic bodies, which become fixed in the cornea, or between one of the cyelid1 
and the ball. Very painf~l and troublesome injuries arc sometimes inflicted by 
scratches of the eyeball with the nails of chi ldren. In the treatment of these 
superficial injuries, the first point is necessarily to remove any foreign body that 
is lodged. lf it be fixed on the cornea, as commonly happens, it may be picked 
off with the point of a lancet or cataract needle; if it is a splinter of iron that 
has been so lodged, it is well to bear in mind that a small brown stain will be 
left after the metallic spicula has been taken off; this, however, will disappear 
in the course of a few days . In order to remove foreign bodies lodged between 
the ball and the eyelids, these must be everted so that the angle between the 
palpebral and ocular conjunctiva may be properly examined. l?or this purpose 
the lower eyel id need only be drawn down, whilst the patient is directed to look 
up; but the evcrsion of the upper eyelid requires some skill. It is best effected by 
laying a probe horizontally across it, immediately above the tarsal cartilage; the 
surgeon then taking the eyelashes and ciliary margin lightly between his finger and 
thumb, draws clown the eyelid at the same time that he cvcrts it by pressing the 
probe firmly backwards and downwards against the eyeball; the patient should 
then look down in order that the whole of the upper part of the conjunctiva, 
where the foreign body will probably be found, may be carefully examined. 

Pe11efrati11g wounds of the eyeball present great variety; they are commonly 
inflicted by bits of stick, steel pens, chilclren's toys, and not unfrcqucntly during 
tbc shooting season by the explosion of faulty percussion caps, or the lodgment 
of a stray shot in the eye. In all cases these accidents arc highly dangerous t-0 
vision, and when the foreign body lodges, it is usually permanently lost. 

The danger that ensues usually arises either from the eye being opened to 
such an extent that the humors escape, or else, that the iris becoming engaged 
in a wound in the cornea, a hernial prolapse of it occurs. The remoter cousc· 
quences usually arise from inflammation taking place within the globe, so as to 
produce an opaque cicatrix of the cornea or of the capsule of the lens; or ebe 
there is danger that adhesions may form, stretching across between the iris and 
the lens, or between these parts and the posterior surface of the cornea i or that 
inflammation may take place in all the structure of the ball, giving rise to dis
organization of it. 

'l'hc treatment of these penetrating wounds is strictly antiphlogistic. Bleeding 
in the arm, cupping on the temples, low diet, a darkened room, and the admin
istration of calomel and opium, are the principal points to be attended to. If 
the iris have protruded through a. wound in the cornea, it should be carefully 
pushed back, and a drop or two of the solution of atropine put upon the eye. 
If it cannot be returned) it may be removed with a pair of fine curved scissors, 
and at a later period any staphylomatous tumor that may form, should be touched 
repeatedly with a pointed piece of nitrate of silver. If there is a tendency to 
the formation of adhesions, or to the deposit of lymph within the pupil or the 
anterior chamber, our principal reliance should be upon small doses of calomel, 
in conjunct.ion with opium. If the lens or its capsule have become opaque 
traumatic cataract thus forming, extraction may be required at a. later period of 
the case. 

Wou:ms OF TIIE MOUTII are seldom met with, except as the result of gun. 
shot violence. In these cases the amount of injury done to the soft structures, 
however great, is usually only secondary to the mischief that results to the 
brain, spinal cord, jaws and skull, and must of course be treated on the ordinary 
principles of gun-shot and htcerated wounds. 

WOUNDS Ol' THE TONGUE usually occur from its tip or sides being caught 
between the teeth during an epileptic fit. They have been known to be inflicted 
purposely by insane patients, in attempts to excise this organ. Should the 
hemorrhage be free, the application of a ligature, or even of the actual cautcry, 
ruay be needed to arrest it. These wounds generally assume a sloughy appear· 
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nncc for a fow days; then clean up, and g-ranulatc hc:ilthily lt is usclc!:l'S to 
brinµ: the cdg:cs together hy sutures, which readily cut out. If a. large portion 
of the tip he nearly detached, it must, however, be supported in this way; but 
the thrcadt; should be thick, and passed deeply. 

TuE PALATE and the l'llARYNX arc sometimes lacerated by gun-shot injuries 
of the mouth; or the wound may result by something that the patient happened 
to have between his lips being driven forcibly backwards into his mouth. Thus, 
a tobacco-pipe may, by a blow on the face, be drinn deeply into the substance 
of the tonµ:uc, or perhaps into the pharynx, wounding and lodging behiud the 
arches of the pahi.t?, breaking off short; the fragment that is left in givin~ rise to 
abscess, to ulceration of the -vessels, and perhaps fatal secondary helllorrhage. 
In a case that was under my care a short time back, the soft. palate was nearly 
completely detached from the palatal bones by a deep transverse wsmnd, causeJ 
by the end of' a spoon being forcibly driven into the mouth. 

INJURIES OF TUE TDROAT. 

The cartilages of the larynx may be displaced, dislocated as it were by violent 
blows; or they may be fractured, though but very rarely, the rupture in some 
ca,:;cs taking place tr:.rnsvcrsely, in others longitudinally. Digital examination 
of the part ''(luld at once detE'ct the nature of the in_jury. In all these injuries 
there is dan~cr of asphyxia, which indeed may be rnduced by .simple concus
sion of the larynx. Should these symptoms be "\'"cry urgent, tn1cheotomy might 
be required. If not, attention to po:;ition and support of the head will suffice. 

Wou11ds of tlte throat are of great frequency and importance, implicating as 
they do some of the most important organs in the body. They may be di,·ided 
intothreecateg:ories:-

lst. Those that do not extend into the air or food pass:igcs. 
2nd. '!'hose that implicate the air-passages, with or without injury of the 

ccsophagus. 
3rd. Those that arc accompanied by injury of the spinal cord. 
All thci:e iojurie! arc most commooly suicidal, and may be inflicted with 

every variety of cutting instrument. Hence, though incised, they arc often 
jag~cd, and partake somewhat of the character of lacerated \\Qunds, with great 
gaping of the edges. 

Io wounds of the first category there is very commonly free an<l even fatal 
hemorrhage, and this sometimes though none of the larg-er arterial or venous 
trunk.8 arc <lividcd; the blood flowing abundantly from the venous plexuses anJ 
from the thyroid body. If the forger arteries arc touched, as the carotid and 
its primary branches, the hemorrhage may be so abundant as to give rise to 
almost instantaneous death. Another source of danger in these cases proceeds 
from the admis:-ion of air into the veins of the so-called "dangerous region .. of 
the neck. For this a free wound is by no means necessary, as is in:itance<l by a 
remarkable case that occurred a few years ago near J .. ondon, iu which the intro
duction of a scton into the fore part of the neck was followed by death, from 
thiscauac. 

The large nerns, such as the vagus and phrcnic, cannot, in a suicidal wound, 
be divided without injury to the neighboring vessels. 'l'hc di,·i:sion, however, 
of the respiratory nen·cs on one si<le only, or e\·cn of one of them, would in all 
probability be fatal in man, by interfering with the proper performance of' the 
respiratory act. In a case with which I am acquainted, in which the phrcnic 
nen·e was divided during the operation of placing a. ligature on the subclavian 
artery, death resulted in a few days from inflammatory congestion of the lungs. 

In the treatment of wounds of the neck of this category, the principal poi11ts to 
be attended to arc, in the first place, tlic arrest of hemorrhage by the ligature of 
all bleeding vessels, whether arterial or venous; and, secondly, bringing- together 

20 
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tlie lips of the wound. If the cut be longitudinal, this may be done by strips 
(If plaster. If transverse, by a few points of i-uturc and by position, the hcml 
being fixed, with the chin almost touching the sternum, and retained in this 
posture by tapes passing from the nightcap to a piece of' bandage fixed round the 
chest. I have had under my care one c:ise, in which, owing to the projc<:tion 
and mobility of the larynx, the wound did 11ot unite, a large a.nd deep gap being 
left, whfoh required a series of plastic operations in order to effect its closure. 

The air-passayrs arc commonly wounded in suicidal attempts. They may J;c 
known to be opened by the air being heard ancl seen to bubble in and out of' the 
wound during respirntion. 'l'hcsc wounds rnry much in extent, from n small 
puncture with the point of a penknife to a cut extending completely across the 
throat, and even notching the vcrtcbrro. They are frequently complicated with 
injuries of tl}c larger \"Cssels and nerves, and sometimes with wound of the re~o
phagus. :Most commonly the cut is made high up in the neck, for the suicide 
thinking that it is the opening into the air-passages that destroys life, draws tlic 
razor across that part of the throat where these are most prominent and easily 
reached; and thus, by not wounding the larger vessels, which arc sared by the 
projection of the larynx, frequently fails in accomplishing his object. 

'!'here are four situations in which these wounds occur: 1st. Aboi·e the liyolrl 
bone; the cut extending into tlrn mouth and wounding the root of the tongue. 
When the wound is iu this situation it is usually attended with a. good deal of 
hemorrhage; and there is much trouble in feeding the patient, as the power of 
swallowing is completely lost. 

2d. 'fhc wound may be i11flictcd in the tl1yro-l1,1;oid space, laying the pharynx 
open, but being altogether above the larynx. This is the most common situa
tion for suicidal attempts. In many cases the incision is carried so low :1$ to 
shave off or partly to detach the epiglottis and the folds of mucous membrane 
around it. In other cases again 1 the edges of the glottis or the arytenoid car
tilages arc injured, the cut extending back to the bodies of the vertcbrre. In 
these cases also, there is great difficulty in swallowing, and great risk of the 
sudden supervention of ccdema glottidis, and consequent suffocation. 

3d. When tlU' lary11x is wounded the incision is usually transYerse i but I 
lrnvc seeu a longitudinal cut made through the larynx 1 so as to split the thyroid 
and cricoid cartilages perpendicularly. In these cases of wounded larynx tl1ere 
is much danger of the blood from the superficial parts trickling into the air-pas
sages and asphyxiating the patient, and of inflammation of the bronchi and lungs 
supervening at a later period. 

~th. 'Vounds of the tracliea a.re not so common as those of the larynx, from 
which they differ but li ttle in the attendant dangers. 1'he ccsophagus is seldom 
wounded, as it crtn only be reached through the trachea by a deep cut, which 
will probably implicate th<.> large vessels on one side or the other. 'The spinal conl 
can only be injured by gun-shot wouuds of the neck, which are necessarily fatal. 

There arc Yilrious sources of drtng:er in wounds of the neck implicating tbc 
air-prtssagcs. The hemorrhage, whether it proceed from any of the larger 
trunks, or consist of general oozing from a 11ascular surface, may either prove 
directly fatal by the loss of blood, or indirectly so in consequence of the blood 
trickling into the air tube, and by accumulating in its smaller divisions pro· 
ducing suffocation. Another source of danger in some of these cases arises from 
t~c supervention of aRphyxia, either in the way that has already been mcu
t1oncd, or, in those cases in which the wound has been inflicted above the larynx, 
from the occurrence of ccdema. of the glottis. 'l'his condition may likcwhic 
occur in those cases in which the external opening is very small, and occasionally 
happens suddenly when the wound has nearly closed. 
. Another source of ?an~er is the loss of the natural sensibility of the glotti~, 
111 consequence of which 1t no longer contracts on the application of a stimulu<:. 
licncc food taken in by the mouth may pass into the larynx aml make its 
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oppearancc in tl10 external wound, even though neither the pharynx nor the 
c.csophagus h:tve been wounded. This I ha\'C observed in many cases of cut. 
throat; hence the presence of food in the wound cannot in all cases be con
sidered an evidence of injury to the foo<l·pa!lsages. 'fhis occurrence is alway.\ 
a bad sign, and is never mc_t with in the earlier periods of the injury; never, 
indeed, until a semi-asphyxwl condition has come 011 1 by which the nervous sen
sibilities are blunted, or until inflammation has been set up about the rima glot 
tidis, giving rise to so much swelling as to interfere with the natural actions, 
and to deaden the perception of the part to th? contact of a foreign body. In 
these cases also it will be found that the sensibility of the air-pa!'sagcs generally 

~sx~~~~:\~~w1~~:i~,n~o 0t~~a~e:i~~~~~~~~~~:5l~~~s j~~ ~:~~~~~~l~iio~~t~;~dt:~c~11:~~~~~~~ 
having much difficulty in emptying his chest. 

The occurrence of bronchitis and pneumonia, either from the inflammation 
extending downwards from the wound, or in consequence of the cold air enter
ing the lungs directly, without bcin,!? warp_1ed by passing through the nasal ca.vi~ 
tics, is perhaps the most serious complication that. can happen in these injuries, 
and constitutes a. frequent source of death in those patients who survi\·e the 

• immediate effects of the wound. 
'l'hc depressed mental condition of the patient also is usually unfavorable to 

recovery in all those instances in which the wound is suicidal, disposing him to 
the occurrence of low forms of inflammatory mischief: 

1'rratment.-·we have already considered the mana7cmcnt of these wounds 
of the throat that do not interest the mucous canals in this region. "'hen these 
arc opened the same general principles are required as in the former case. 
Ileworrhage must be arrested by the ligature of all the bleeding vessels. 
whether arteries or veins, so that no oozing or trickling into the wound may 
take place. 

In some cases the hemorrhage consists principally of general Yenous oozing 
which cannot be stopped by ligature, the patient drawing a. large quantity of 
blood into the air-passages through the wound in them. Under these circum
sta!lccs, I have found it u~eful to introduce a large silver tube into the aperture 
in the windpipe, and to plug the wound around it. So soon as the bleeding has 
fairly ceased, the plugs and the tube must be removed. 

The edges must next be brought together by a few stitches introduced at the 
sides, and by attention to position, the head being fixed by tapes as already 
described in the former section. I think with J ... iston that in these cases the 
wound should never be closely sewed up, or stitches introduced inlo the centre 
of the cut. If the edges of the integument be closely drawn together, coagula 
may accumulate behind them, in the deeper parts of the wound, so as to occasion 
a risk of suffocation, and as this must eventually close by granulation, no mate
rial advantage can possibly be gained by this practice. 

'l'here is an exception, however, to this rule of not using stitches in the cen
tral part of the wound in cut-throats; viz., in those cases in which the trachea. 
has been completely cut across. Here a stitch or two on either side of the tube 
is necessary, in order to prevent the wide separation of the two portions that 
would otherwise take place, owing to the great mobility of the larynx and 
upper end of the windpipe. 

In order to lessen the liability to inflammation of the lungs, the patif:l111 
i-hould be put into a room, the temperature of which i~ raised to about 80' 
Fah., with a piece of lightly folded muslin acting as a respirator laid over the 
wound. So soon as the cut surfaces begin to granulate, water-dressing may bo 
applied, and the edge of the wound brought into apposition by strips of plaster, 
and a compress if necessary. During the treatment the principal danger pro
ceeds from inflammatory affections of the chest; these must accordingly be 
counteracted by the temperature in which the patient is placed, and by as active 
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antipblogistic remedies as his condition will admit of. It must, however, be 
remembered that the mental depression and the bodily exhaustion from losi:i of 
blood, that are commonly met with in these cases, do not allow a very a.ctive 
course of treatment to be pursued. 

The administration of food in these cases is always a matter requiriug much 
at.tention. As a general rule, tb.e patient should be kept on a nouribhing diet, 
with a moderate allowance of stnnulants. If, as not uncommonly happens, the 
food passages are opened, in consequence of the wound extending: into the 
mouth, the pharynx, or the oosophag-us, it is of course impossible for the patient 
to swallow, and the administration of nourishment becomes a source of consider
able difficulty. This is best accomplished by means of an elastic gum catheter 
passed through the mouth into the gullet or stomach. This is easier than 
passing the instrument through tl1e nose, and much better than introducinz it 
through the wound. In this way a pint or more of the strongest beef lea, 
ox-tail soup, or Liebig's 11 Liquor Carnis1" which I haYe used on one or two 
occasions with adyantage, mixed with.two or three eggs, and having an ounce 
or two of brandy added to it, shou ld be injected regularly night and morning, 
until the patient is able to swallow. In those cases in which the wound is 
above the larynx, there is occasional danger of the supervention of redema of ; 
the glottis; should this occur, tracheotomy may become necessary in order to 
prolong the patient's life. 

As nfter-consequeuces of wounds of the throat, we occasionally find stricture 
of the trachea or aeria l fistula occurring. If the cordro vocales hnppen to hnYe 
been injured, loss of voice may result. 

Aerialfii>tttla may sometimes form, owing to skin being ~dherent to the edges 
of the wound or air tube, and chiefly occurs when the cut 1s in the thyro-hyoid 
space; adhesion tnking place between the integuments, which are doubled in a~ 
is seen in the os hyoiclcs above, and the surface of the thyroid cartilage below. 
When this takes place, there is a tendency to the fistula continuing patent. 
Under these circumstances I have found the fo llowing operation succe:ssful in 
closing it: 

The edges of the fistulous opening being freely pared, and the knife passed 
under them for some distance, so as to detach them from subjacent partil, a 
vertical incision is 111<\de through the lower lip of opening-so as to split it 
downwards. Two points of suture are then inserted into each side of the hori
zontal incisions, bringing their edges in contact, liut the vertical cut is le)~ free 
for discharges and saliva to drain through. Unless this outlet be afforded 1 these 
8.uids will burst through the sutures and cause them to cut out. 

Th~ surgical treatment of asphyxia includes the management of those cases 
in which respiration has been suspended by druw11i11!1i ~i'.Jii11·atio11 1 lw11gi11g, or 
tlte inlwlatiun of irrespfrable gases. The general subject of su~pended anima
tion from these various causes cannot be discussed here, but we must briefly 
consider sorue points of practical importance in its t1·eatment. 

In cases of drownit1g 1 li fe is often rcco•er::iblc, alt.hou~h the sufferer bas been 
immersed in the water for a eonsidcrnble time, for it 1Hui;t be borue in mind 
thltt though immersed, he may V('ry probably not have lJeen s1dnnersrd. The 
period after which life ceases to be reCO\'erable in cases of submersion, cannot 
be very accurately estimated. The officers of the II umnue Society, who ha,·e 
great experience in these matters, state that most generally cases are not 
recoverable that have been more than four or five minutes under water. In 
these cases, however, although submer:sion may not continue for a longer period 
than this, the process of asphyxia. does; this condition not ceasing on the with
drawal of the body from the water, but continuing until the blood in the 
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pulmonary vessels is aerated, either by the spontaneous or artificial inflation of 
the lungs. As se\•eral minutes are most commonly consumed in withdrawing 
the body from the water and conveying it to land, during which time no means 
can be taken to introduce air into the lungs, we must regard the asphyxia as 
continuing during the whole of this period; occupying, indeed, the time that 
intervenes between the last inspiration before complete submersion to the first 
inspiration, whether artificial or spontaneous, after tlw removal of the body 
from the water. The latest. time at which life can be recalled, during this 
period, is the measure of the duration of life in asphyxia. If, however, during 
this period, the action of the heart should cease entirely, T agree with Sir B. 
Brodie, that the circulation can neYer be restored. But although we may put 
out of consideration those marvellous cases of restoration of life that are 
recorded by the older writers, and which are evidently unworthy of belief, are 
we to reject as exaggerated and apochryphal cases such as that by )lr. Smethurst, 
in which recovery took place after ten minutes' submersion; that by Dr. 
Douglas of Havre, in which the patient was not only submersed, but had actu
ally sunk into, and was ~xed in the mud at the bottom for from twelve to 
fourteen minutes; or that by Mr. ·weeks, in which the submersion, on the 
testimony of the most credible witnesses, exceeded half an hour? I think that 
it would be unphilosophical in the extreme to deny the facts clearly stated by 
these gentlemen. The more so that in these, as in many other instances of 
apparent death from drowning:, lifo appears to be prolonged by the patient 
falling into a state of syncope at the moment of immersion. 'Ye should there
fore employ means of resuscitation, even though the body has been uoder water 
a considerable time 

The weans recommended by the IIumane Society for the recovery of persons 
from drowning, and employed at their Institution in llyde Park, appear to be 
well adapted for the treatment of the less severe forms of asphyxia, or rather 
for cases of syncope from fright and immersions in cold water. They consist, 
after the nose and mouth have beeu cleared of any mucosities, in the application 
of heat by means of a bath at about the temperature of 100° Fahr. until the 
natural warmth is restored; in the employment of brisk friction, and in passing 
ammonia to and fro under the nostrils. It is evident that these meaimrcs can 
ham no direct influence upon the heart and lungs, but can only act as general 
stimuli to the system, equalizing the circulation if it be still going on; and, by 
determining to the surface, tending to remove those congestions that are not 
so much the consequences of the asphyxia, as of the sojourn of the body for 
;everal minutes in cold water; they would, therefore, be of especial service 
during the colder seasons of the year. A hot bath may also, by the shock it 
gives, excite the reflex respiratory movements. With the view of doing this 
with a greater degree of certainty, cold water should be sprinkled or dashed 
upon the face at the time that the body is immersed in the hot bath, as in this 
way a most powerful .exciting influence can be communicated to the respiratory 
muscles; and the first object of treatment in all cases of asphyxia-the re
establishment of respiration-would more rapidly and effectually be accom
plished; deep gaspings ensuing, by which the air would be sucked into the 
remotest ramifications of the air-cells, arterializing the blood that had accumu 
lated in the pulmonary vessels, enabling it to find its way to the left cavitic~ of 
the heart, and thus to excite that organ to increased activity. These means, 
then, are useful in those cases of asphyxia in which the sufferer has been but a 
short time submersed, and in which the heart is still acting, and the respira
tory movements have either begun of their own accord on the patient being 
removed from the water, or in which they are capable of being excited by the 
shock of a hot bath, aided by the dashing of cold water in the face. At the 
same time, the lungs may be filled with pure air, by compressing the chest 
and abdomen, so as to expel the vitiated a.ir, and then allowing them to 
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recover their usual dimensions by tlie natural rcs1lieocy of their parictes. 
A small quantity of air will, in this way, be sucked i11 each time the chest is 
allowed to expand, and thus the re-cstablishmcut of the natural process of 
respiration may be much hastened. This simple mode of restoring the vital 
actions should never b~ omitted, as it is not attended with the least danger, 
and does not in any way interfere with the other measures employed. Dr .. M. 
Hall has recommended that the patient be turned prone, so that the tongue may 
hang forwards, the larynx thus be opcned 1 and that respiration be then set up 
by gentle pressure along the back, and hy turning the patien~ on his side at 
regular intervals. lf, by these means, we succeed in restorrng the proper 
action of the respiratory movements, it will merely be necessary to pay 
attention to some points of the after.treatment that will presently be adverted 
to. Should we, however, fail in restoring respiration, we should have recourse 
tootherandmoreactivc measures. 

In the more severe cases of asphyxia, warmth should be applied by means of 
a hotrair bath, by which not only the natural temperature of the body may be 
re.established, but the blood in the capillaries of the surface be decarbonized. 
The most direct and efficient means, however, that we possess for the re.esta.. 
blishment of the circulation of these cases, is certainly artificial respiration. In 
this way the pulmonary artery and the capillaries of the lungs can alone be 
unloaded of the blood that has stagnated in them, and the left side and sub. 
stance of the heart will be directly and rapidly supplied by red blood. rl'be 
whole value of artificial respiratiou depends, however, upou the way in which 
it is employed. Inflation from the mouth of an assistant into the nostrils or 
mouth of the sufferer, though objectionable, as air once respired is not well 
fitted for the resuscitation of the few sparks of life that may be left in the cases 
in which it is desirable to employ this means, yet in many instances is the 
readiest and indeed the only mode by which respiration can be set up; and 
should therefore always be had recourse to in the first instance, or until other 
aud more efficient means can be got ready. 

The bellows, if properly constructed for artificial inflation, so that the 
quautity of air injected may be measured, are no doubt very useful; and if 
furnished with Leroy's trachea-pipes, or, what is Letter, with nostril.tubes, may 
be safely employed. About 15 cubic inches of air may be introduced at each 
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!'trokc of the bellows, and these should be worked ten or a dozen times in the 
miuutc. The lungs should be emptied by compression of the chest before 
IJcginning to inflate, and after each inflation by compressing the chest and 
abdomen; but care must also be taken not to employ much force, lest t.he air-cells 
be ruptured. But the safest, and at the same time the most eilicient1 mode of 
introducing pure air into the lung~, is either by means of the split sheet, as 
recommended by Leroy and Dalrymple (fig. 132), or else by alternately com
pressing the chest and abdomen wit.h ti~ hand1 and then removing the pressure 
~o as to allow the thorax to expand by the natural resiliency of it.;; parietes, 
:i.nd thus, each time it expands, to allow a certain quantity of air to be sucked 
into the bronchi. The 9.uantity introduced need not Le large, for by the ~aws of 
the diffusion of gases, if fresh air be only introduced into the laq.:cr divisions 
of t~1e b~oochi, it will rapidly and with certainty find its way into the ultimate 
rnm1ficat1ons of th e:,:e tubes. 'fhis last means of inflation has the additional 
advantage of resembling closely the natural process of respiration, which is one 
of expansion from without inwards, and not, as when the iuouth or bellows are 
used, of pressure from within outwards. In one cuse the lungs are1 as it were, 
drawn outwards, the air merely rushing in to fill up the rncuum that would 
otherwise be produced within the thorax by the expansion of its parictes; in 
the other they are forcibly pressed upon from within, and hence there is danger 
of rupture of' the air-cells. 

The inflation of the lungs with oxygen gas is likely to be of great service in 
ext{eme cases of asphyxia. I have found by cxperirncnt that the contractions 
of the heart can be excited by inflating the lungs with this gas, when the 
introduction of atmospheric air fails in doing so1 and there are cases on record 
in which resuscitation was effected by inflating the lungs with oxygen gas, 
when in all probability it could not have been effected with any othe r means. 
In my Essay on Asphyxia. will be found a case of resuscitation, in which oxygen 
was successfully employed by Jlr. 'Veekes after the asphyxia had continued 
three quarters of a11 hour. Whatever means of resuscitation are adopt~d they 
should be continued for at least three or four hours, even though no signs of 
life show themsel \·es; and after resuscitation the patient should be kept quiet 
in bed for some hours. 

'l'he danger of the supen·ention of secondary aspliyxia after reCOYery has 
apparently taken place, is much increased, and indeed is usually brought about 
by some effort on the part of the patient that tends to embarrass the partially 
restored action of the heart and lungs. The }Jatient being to all appearances 
resuscitated is allowed to get up and walk home, when the sympto111s of a$pbyxia 
speedily return. Should symptoms of' secondary asphyxia, such as stu por, 
laborious respiration, dilatation of the pupils, and conrnlsions1 manifest them
selves, artificial respiration should be immediately set up, and be rnaiutaiued 
until the aetion of the heart has been fully restored. lu these cases l should, 
from the ''ery great efficacy of electricity, in the somewhat i;i milar conditioi. 
resulting from the administration of' the narcotic poisons, be disposed to recom
mend slight shocks to be passed through the base of the brain and upper portion 
of the spinal cord, so as to stimulate the respiratory tracts. 

AsphJxia frnm the respiratirm of noxfons goscs, such as carbonic acid, is 
best treated by exposing the surface of the body to cold air, by dashing co ld 
water upon the face, and by setti ng up artificial respiration without delay, if 
the impression of cold upon the surface does not excir c these actions. 'l' here 
is a. peculiar variety of this kind of asphyxia, that is occasionally met with 
among infants, the true nature of which was pointed out to me by .Mr. Wakley, 
1vho1 as coroner, has had abundant oppo1·tunitics of witneS$ing it, af': it is not 
an uncommon caw:ie of accidental Jeath amongst the children of the poor. It 
is that condition in which a chilJ is said to have been ov£Tlaid; the child 
~Jeeping with its mother or nurse being found in the morning suffocated in Lho 
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heel. On examination no marks of prei::surc will be found, but the rip.ht cavitice 
of the heart an<l lungs are gorged with blood, and the surface JiyiJ, clearly 
indicating death by asphyxia. 'l'hat this accident is not the result of the: niotber 
o''crlaying her child, is not only evident from t~1e po.st mortem ap~earances, but 
was clearly proved by a mcbncholy case to wl11ch I was called a Jew years a;ro, 
in which a mother, on waking in the morning, found her twin infants lyin,,. 
dead on either side of her. Here it was evident from the position of the Lodie~ 
that she could not have overlaid both.I The true cause of death in these cases 
i:; the inhalation of', and slow suffoc:ition by, the vitiated air which accumulates 
under the bed-clothes that lun-e been drawn, for the sake of warmth, over the 
child's head. In such cases as these, resuscitation by artificial respiration should 
always be attempted if any signs of life be left. 

In cases of ha119i:r19, death :;.eldom results from pure asphyxia, but is usually 
the consequence, to a certain degree at least, of apoplexy, and commonly of 
simultaneo~s injury of the spinal cor?. In these cases, bleediug from the 
jugular vem may be conjoined with artificial respiration. 

If' there should be a difficulty in setting up artificial respiration, thrnugh the 
mouth or nose, as is more especially likely to happen when the patient has been 
suffocated by breathing noxious gases, or in cases of ban&'ing, tracheotomy or 
laryngotomy should at once be performed, and the lungs rnfl.atcd through the 
opening: thus made in the neck. 

FOREIGN BODIES IN THE AJR-rASSAOES. 

Though the introduction of foreig;n bodies into the air-passages is not a 
very common accident, yet a great variety of' substances that admit of being 
swallowed has been found there: such as nut-shells, beans, cherry-stones, teeth, 
meat, money, buttons, pins, fish-bones, Lullets, pills, pebble1'1 and pieces of stick. 
These foreign bodies are not introduced into the air-passages by any effort of 
deglutitiou, for no substance can be swallowed through the glottis; but if a 
person, whilst swallow inµ- or holding any substance in his mouth makes a sudden 
inspiration, the cu1Teut of air may draw it between the dihted lips of the glottis 
into the la rynx. 

'.L'he symptoms vary, according to the situation in which the foreign body is 
lodged, its nature aud the period Lhat has elapsed since the occurrence of thti 
accident. 'l'hc foreign body may lodge in one of the ventricles of the larynx, 
or, if light, it may float in the trachea, carried up and down by the moveme11t 
of the air in expiratiou and inspiration. If too heavy for this, it will foll int(l 
one or other of the primary divisions of the trachea, and, as Aston Key has 
observed, will most commouly be found in the right bronchus, this Leing larger, 
and in a more direct line with the trachea than the left. If the substance be 
i;uiall, it may pass into one of the secondary divisions of the bronchi, and if i~ 
continue to. be Io?ged here for a sufficient length of time, may 1:11ake a kind of 
cavity for itself 111 the substance of the lung, where it may either lie in au 
abscess, or become encysted. 

The symptoms may be divided into three stages. 1st. Those that immediately 
fo llow the introduction of the substance. 2d. '!'hose produced by the irritatiuu 
of its presence; and 3d. Symptoms of an inflammatory character coming on at 
a. later period. 

1st. '.l'he immediate symptoms vary somewliat, according to the size and 
nature of the body, and the part of the air-tube that it reaches. In all ca.:;es 
there is a feeling of' intense suffocation, with great difficulty of breathing, aml 
violci.1t fits of spasmodic coughing, ofteu atten.ded by vomiti ng; duriug which 
the to:cign body ~ay be expelled. Indeed, its partial entry and immediate 
1:xtrus10n 1 by coughing, is not uncommon. In some cases imniediatc death may 
emme at thi~ period. If it ha'\"e entered the air-passages fully, there is usually 
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violent coughing with feeling of suffocation for an hour or two, n.ccompanicU by 
lividity of' the face, great anxiety, and sense of impending death. rrhcre is al~o 
usually pain felt about the cpi~terna l notch. These symptoms then gradually 
suh:-1i<le, but any movement on the part of the patient brings them on again 
with renewed violence. All these symptoms arc most severe if the foreign body 
remains in the larynx; the voice being then croupy, irregular in tone1 or lost. 
If it be lodged elsewhere, so often as it is coughed up, and strikes again~t the 
interior of the larynx, an intense feeling of suffocation is produced; and if it 
happen to become impacted there, sudden death may result, enn though it be 
not of ~mfficicnt size to block up the air-passage, but apparently by the spa~m 
that is induced. Some years ago a boy died at the 'Vcstminster Hospital bcforo 
tracheotomy could be performed, in consequence of a flat ]Jiecc of walnut-:-.llCll 
that liad got into the trachea bei11g suddenly coughed up, and becoming 
impacted in one of the ventricles of the larynx. '£he !!ymptoms, during this 
period~ arc much less se,·ere when the foreign body is in the trachea or bronchi. 

2nd. 'Ybcn the foreign body has pa!=scd into the air-passage5, and the imme
diate eftCcts produced by its introduction have been got over, another set of 
symptoms, dependent on the irritation produced by it, is met with; and it is 
during the occurrence of' these that the patient is most generally brought under 
the surgeon's obscn1ation . These symptoms are of two kinds; ge11eral and 
ausc1tltatory. 

The yrneral symptoms consist of occasional fits of spasmodic cough, accom
panied by much difficulty of breathing, a feeling of suffocation, and an appear
ance of urgent distress in the countenance. These attacks do not occur when 
the patient is tranquil, but come on whenever the foreign body is coughed up 
so as to strike the larynx, and the upper and more scnsiti\'e parts of the air
passag:es. As a f!:Cncral rule the distress is Jess, the lower the substance is 
loJgcd; the sen:;ibility of the inferior portion of the trachea and bronchi bcin~ 
much less acute than that of the larynx and the upper pnrt of the trachea. In 
con!=equcncc of the irrita.tion, there is usually abundaut expectoration of frothy 
mucus. 

'J'hc c111scultatory sifpis depend necessarily upon the situation of the foreign 
body. If this be loose and floating, it may be heard on applying the ear to the 
chcr:.t, moving up and down, and occasi~nally striking against th£> side of the 
trachea. If it be fixed, it will neccss:mly give ri se to a certain degree of ob
struction to the admission of the air beyond it, perhaps occasioning ln·u'its during 
ils passage. If it be impacted in the larynx, the voice will be hoarse and 
croupy, and there will be a loud rough sound in respiration, with much spasmodio 
cough and distress in breathing. lf it be impacted in one bronchus, the re~pi
ratory murmur wlll be much diminished, or e\·en absent, in the correspondrng: 
lung, and probably puerile in the other; whilst percussion will yield an equally 
clear and sonorous sound on both sides of the chest, air being contained in tho 
lung of the obstructed side, but not readily passing in and out. If one of tho 
subdivisions of either bronchus be occupied by the foreign body. the cntranco 
of air will be prevented in the corresponding lobe of that lung, though it enter 
freely every other part of the chest. If the foreign body be angular, or perfo
rated, peculiar sibilant and whistling llOises may be heard as the air passes over 
nnd through it. 

3rd. After a foreign body has been lodged for a day or two, symptoms of 
inflammation of the bronchi, or lungs, arc apt to be set up; in some cases, how
ever, these only oocur afler a considerable time has elapl!'ed, or, perhaps, not at 
all, much depending, of course, on the shape and character of the irritant. lf 
it conti11ue to lodge, it generally forms for itself a cavity in the substance of the 
lung, whence purulent and bloody matter.:: are continually expectorate.cl, until 
the paticut dies in the cour~e of a fow months, or a year or two, of phtlmis. lt 
has occasionally happened, however, that the substaucc has been coughed up 
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after a very long lodu;mcnt, the patient recovering. 'J.'huc;, Tulpiu:s relates a ca.~c 
in which a uut..shell was coughed up after being lodged for scnn JC:'l.r~, and 
lJcckster one in which a ducat was thus brought up after a lapse of two ye:m 
:rnd a half, the patient, in both instances recovering. In other cases again death 
may ensue, although the foreign body is coughed up; thus, Sue relates an in
fltance in which a pigeon-bone was spat up seventeen years after its introduction, 
thC' patient, however, dying in little more than a year from marasmus. 

The prognosis depends more upon the nature of the foreign body and its size 
than on any other circumstances. Jf it be rough, angular, and hard, there is 
necessarily much more risk than if it be soluble in, or capable of disintegration 
by, the mucus of the air.passages. So long as the foreign body is allowed to 
remain in, the patient is in imminent danger, either from immediate and sudden 
suffocation, or from inflammation at a more remote period. 

'l'he danger depends greatly upon the length of time tlrnt it is allowed to 
lodge. Of 58 cases (-1 of which ha\'C fallen under my own ohsen·ation, the 
remaining 5..J being collected from \'arious sources, and con8tituting all tho5e 
that I have been able to 6nd recorded) I 6nd the time that the foreign bod} was 
allowed to remain in, and the result of the case stated in 45 instances, which I 
have tabulated as follows: 

Less than 24 liours ...... . ... . 
Betwecn 2·1nntl48hours ........ . 
Between 48hours and 1 week .. . 
Uetween I week nnd1 mouth ... .... . 
Between 1 month and 3months .... . 
Between 3months nnd l year .... . 
~lore thnn "1 ycnr ..• 

Totnl.. .. 

: 
12 
B 

: 
7 

46 19 j 

From this it would appear t11at if the patient escaped the danger of the im. 
mediate introduction, the greatest ri~k occurred between the tieeond day and the 
end of the first month, no less than l l patients out of 20 dying during this 
period, and then that the mortality diminished until the third month, from which 
time it increased again. 

The cause of death also varies according to the period at which the fatal 
result takes place. During the first twenty.four, aud indeed, forty.eight hours, 
it happens from convulsions and sudden asphyxia. During the first few weeks 
it is apt to occur from inflammatory mischief wilhin the chest, and after 80me 
months have elapsed the patient will be carried off by marasmus or phthi~is 

Spontaneous expulsion of the foreign body, usually in a violent 6t of coughing, 
occasionally occurs. Dr. Gross finds that there arc 49 cases on record, in which 
the body was spontaneously expelled, the patient reco,·ering. Of these, in 3i 
it was expelled during a fit of coughing. 'l'he period during which a foreign 
subst.'llH);C may remain in the air.passages before it is spontaneously expelled, 
varies from a few minutes to many mouths or years; in one case, a piece of bone 
introduced at the ag-e of three, was not ejected until s ixty years had elapsed. 
In 8 cases death followed the spontaneous expulsion. 

Trecrfme1H. -This accident is always a very serious one. and hence requires 
prompt and energetic mc:rns to be used in onler to save the patient; and for. 
tunately the means at om Jispo:;al, consisting of the simple operation of opening 
the trachea, and thus facilitating the expulsion of the foreign body, arc usually 
highly succcssfol. I find that of 50 cases in which the result was noted, 33 li ved, 
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PERIOD THAT IT nr.ll.\INEO t~ N1.<~rn•:1torl CURED 

Le" than 24 bou'9........... .... CA:"· 2 . 
Between :?4 an~l 48 hours........ .... 2 2 
llc11vce1148bours and I WCl'k, •... 8 7 
lletweeu 1weeknud1 month.. 5 4 
llotwoeu laud 3month,... . .... 2 I 2 

Dr. Gross has since extended these statisties nry materially, and has found 
that out of 68 recorded cases in which tracheotomy has been performed, the 
operation was succes:sful iu 60, and in 8 the palient died. 

Laryngo.tracheotomy was done in 13 cases; of these, 10 successes, and 3 
deaths. 

No means short of operation have been found of auy use. Emetics, stcrnu· 
tations1 inversion, and succussion of the body, are all either useless or dan. 
gcrous, unless the air.passages have previously been opened. 

H, therefore, a patient is seen a. few hours, days, or weeks, after a foreign 
bo<ly has been introduced into the air.passages, or indeed at any period after 
the accident, tracheotomy ought to be pf'rformed. But it may be asked, for what 
purpo"c is the trachea opened 1 Why should not the foreign body be expelled 
through the same aperture by which it has entered? The opening in the 
trachea performs a double purpose; it not only sen·es as a ready and passi,·e 
outlet for the expulsion of the foreign body, but also as a second breathing aper· 
turc in the event of its escaping through the glottis. The advantage of the 
opening in the trachea. as a ready aperture of expulsion is cvide11t, from the 
fact that of' 1-1 of the operated cases in which it is stated how the foreign body 
was expelled, I find that in 13 it was ejected through the artificial opening, 
whilst in 2 only did it pass out through the glottis. 

The reason why the foreign body usually passes out of the artificial opening 
in preference to e~caping by the glottis, is, that the sides of one aperture arc 
pas.!:iive, whereas those of' the other are highly sensitive and contractile. Before 
the operation i.s performed, it will be found that the great obstacle to expulsion 
is not only the sensitiveness of the lary nx , f,'1'Cat irritation being induced when 
it is touched from witbiu, but also the contraction of the glottis, by the closure 
~f which not only is the expulsiou of the foreign body prevented, but respiration 
Hnpedcd. E\'ery time the foreign body is coughed up so as to touch the inte
rior of the larynx, intense dyspnooa will be produced, owing to sudden and 
in'"oluutary closure of the glottiM1 by which respiration is entirely prevented 
and suffocation threatened; the expulsion of the bo<ly is consequently :irre!:'tetl, 
unless it were by chauce to take the glottis by surprise, and pass through it _at 
once in the same way that it has entered it, without touching its sides. Jf 
there is a second breathing aperture, though the bryux is equally irritatetl IJy 
the foreign body, yet this dyspncea cannot occur1 respimtion being carried 011 
uninterruptedly by one opeuiug whilst the foreign body escapes through tl~c 
.:ithcr i and thus, under these circumstances, it may pass through the gl0Lt1~ 
with but little inconvenience to the' patient. 

ln some cases the foreign body is expelled at once a~er the trachea has b~en 
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opened; in others, not until some hours, days, or even weeks, ha,·e clap~t>d 
'l'hus, in Ilo~stou's case, a. piece of stick was not coughed up until ninety-seven 
day~ after the operation; and in Brodie's case, sixteen days elapsed before the 
half-sovereign came away. 

In some cases laryngotomy has been performed in~tcad of tracheotomy, and 
the foreign body has been equally well expelled. Dr. Gross gives 13 instancti; 
of this successful in their results, and 4. in which death followed the operation. 

The expulsion has in some instances been faeilit:ited by inverting the patient, 
shaking him, or striking him on the back. In cases in which the foreign body 
is not readily expelled, it has been proposed to introduce forceps and extmct it. 
But although in some instances it has succeeded, the uncertainty and danger of 
such a. proceeding is !:l-O great that few surgeons would be disposed to attempt it. 
The introduction of .the forceps producing violent irritating cough, during 
which their points might readily be driven through the bronchi, and thus 
wound the lung or contiguous important structures. Besides this, there would 
be the danger of seizing the projecting angle a.t the bifurcation of the bronchi 
instead of' the foreign body, and thus injuring the parts seriously. If the 
foreign body is fixed, the safer plan wonld certainly be to lca.vc the aperture in 
the trachea. unclosed, and wait for the loosening of the body, and its ultimate 
expulsion, which have hithert-0 occurred in all cases that ha•e been operjted 
on, or its escape might be facilitated by the gentle introduction of a probe, so 
as to dislodge it if seated in either bronchus, though this should be done with 
great caution, or the patient may be inverted and succussed when the expulsion 
may take place. Should it not then escape the wound should be kept open by 
means of blunt hooks, when, perhaps, it may be ejected. 

Antiphlogistic treatment must be continued during the whole progre83 of the 
case. After the escape of the foreign body the opening in the trachea must 
be closed. 

Dr. Gross' statistics are as follows:- of 159 cases spontaneous expulsion took 
place in 57; of these 49 reeo,•ered and 8 died. 

lnvenion of the body alone was successful in 5 cases. 
Lmyugotomy was practised in ] 7; of these 13 li ved and 4 died. 
'l'raclteotomy in 68; of these 60 lived and 8 died. 
L(lr!Jll[IO-tracheolomy in 13; of these 10 lived and 3 died. 
SCALDS OF THE )IOUTll, ·rm; }llfARYNX, AND TllE GLOTTI S, occasionally occur 

from attempts to swallow boiling wat.er i or these parts arc scorched by the inha
lation of' flame. The scalding of these parts chiefly happens to the children 
of the poor, who being in the habit of drinking cold water from the spout of a 
kettle, inadvertently attempt to take a draught from the same source when the 
water is boiling. The hot liquid is not swallowed, but though immediately 
eJectcd 1 has scalded the inside of the mouth and pharynx, giving rise to a con
s1derable degree of inflammation, which, extending to the glottis, ma.y produce 
redcma. of it, and thus speedily destroy life by suffocation. In 3 cases which I 
have had an opportuuity of exan1ining after death, there was no sign of in
ilammation below the glottis, though the lips of this aperture were greatly 
swollen; and th is I believe to be i1wariably the case, the inflammation not ex
tending into the interior of the larynx, as has been pointed out by Dr. M. liall. 

'.l'hc accident always reveals itself by very e'1ident signs; the interior of the 
mouth looks white and scalded, the child complains of l?"rcat pain, and difficulty 
of breathing soon sets in; which, unless efficiently relieved, may terminate in 
speedy suffocation. 

In tho&e cases in which these parts ha"e been simi larly injured by the flame 
produced by the explosion of gas or of fire-damp being sucked into the mouth, 
tbc Rame conditions present themselves. 

In the treatment of' this injury the m.ain point to attend to is to subdue th_e 
inflamruation, before it inrnlvcs the glottis to a dangerous extent. With tins 
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view, leeches should be freely applied to the neck, and ea lomc1 with antimony 
administered. If symptoms of urgent ~yspnrea have set in, tracheotomy mul:it 
be performed without dcl:ty, and if the child be not too young, a tube introduced 
into the aperture so made, and kept there until the swelling about the glottis 
has been subdued by a. continuance of the antiphlogistic treatment. ]n the 
majority of the cases, however, that have fallen under my observation, in which 
this operation has been performed, t he i!isue has been a fatal one, from the 
speedy supen·cntion or bronc ho-pneumonia; but as it affords the only cht1ncc 
of life when the dysp ncca is urgent, it mu~t be done, though its performance in 
very young children is often attended by much difficulty, from the shortness of 
the neck and the small size of the trachea 

Wounds of the a::sophagus arc chiefly met with in cases of cut throat, in 
which , as has been already st:i.ted in treating of these injuries, they occa.sion 
much difficulty by interferi ng with dcglutition. 

Forriyn bodies not uncommon ly become impacted in the phm·!JnX a1Ul aso
plwy11s, and may produce great inconvenience by their size or shape. If large, 
~a piece of ll)Oney or a lump of meat, it may become fixed in the lower part 
of the ph:i.rynx or the commencement of the oosoph:i.gus, which is narrowed by 
the projection of the larynx backwards, and, comprc~sing or occluding the ori
fice of the glottis, may asphyxi:i.te the patient :l.t once. lf the foreign body get 
beyond this point, it usually becomes arrested near the termination of the reso
phagus. When it is small, or pointed, like a fish-bone, pin, or bristle, it usually 
becomes entangled in the folds of mucous membrane that stretch from the root 
of the tongue to the ep iglottis, or that lie along the siJes of the pharynx. In 
some cases it may e\•en perforate these, penetrating the substance of the larynx, 
and thus producing intense local irritation. 

The 6!Jmploms occasioned Ly the impaction of a foreign body in the food-p:i.s
sages arc sufficiently ev ident. 'l'he sensations of the patient, who usually com
plains of unca~incss about the top of the sternum; the difficulty that he has iu 
swallowing solids, and perhaps the occurrence of an urgent scntic of suffocation, 
lead to the detection of the accident. Should any doubt C'xist, the surgeon 
may, by introducing his fiu ger, explore nearly the whole of the pharynx, an<l 
should examine the ccsoph:i.gus by the cautious introduction of a well-oiled 
probang. 

If the impaction is allowed to continue unrelieved , not only may aeglutition 
and rC!ipiration be seriously interfered with, but ulcerat ion of the a::sophagus will 
take place, and abscess form either behind or between it and the trachea, or fatal 
hemorrhage may ensue. 

It may happen that the foreign body, by transfixing the coats of till! resopha
gus, has seriously injured some neighboring parts of import:i.nce. 'l'bus, in a 
curious case admitted into the Univer8ity College Ilospital, a juggfor, in attcuipt· 
in,; to swallow a blunted sword , perfOrated the ccsophagus anJ wounded the 
pericardium, death con ... equently resulting in the course of a few days. 

The trwtme11t must depend upon the nature of the foreign body and its situa
tion. Should it be of' large si~c, blocking up the pharynx so as to render resp i
ration impracticable, it may be hooked out with the surgeon's fingers. S hould 
asphyxia. han been induced, it may be nece~sary to perform tracheotomy at 
once, an<l to keep up artificial respiration until the foreigu body can be extracted. 
If it be small, or pointed, as a fish-bone or pin for inl't<1.ncc, though it have 
lodged high up, lhc s ur~eon will usually experience great. difficulty iu its 
remov:i.I, a:; it gets entangled between and is covered in by the folds of the 
mucous membrane, where from its sm:i.11 size it may escape detection; antl after 
it has beeu removed, the patient will experience for some tim~ :i. pricking sen-
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~ntion, as if it were still fixrcl. If the imp:1ctcd body have got low down into 
the cesophagus1 the surgeon must deal with it :lCcording to it!l nature. If smooth 
and soft, as a. piece of meat for in~fance1 it m::iy be p1:1-shcd down into the throat 
by_ the gentle pressure of' the probang. If, howen:ir, it be rough, hard, or sh;1rp 
pointed, as a piece of earthenware or bone. such a propcdure would certainly 
cause perforat_ion of the resopha~us, and serious mischief t~ the parLc; around; 
under these c1rcumstanccs, therefore, an attempt at extraction should be made 
by means of long sli~htly curYc<l forceps, constructed for the purpose. 

H occasionally happens that the foreign hotly has become so firmly impacted 
the pharynx or cesophagus that it cannot be extracted with any degree of 

that it is prudent to use; under these circumstances it may become ncces. 
f.lnry to open the tube and thus remove it. The operation of Pltory11gotr,my or 
<Esoplw9otomy is, howc\'Cr, seldom called for, but if required may be perforwcd 
by making an incision about four inches in lengt.h along the anterior border of 
the sterno.mastoid muscle on the left. side of' the neck, the cc::ophagus naturally 
curving somewhat towards this side. The dissection must then be carried with 
great caution between the carotid sheath and the larynx and trachea in a direc
tion backwards, the omo-hyoid muscle having been divided in order to afford 
room. Care must be taken in prosecuting this deep dissection not to wound 
either of the thyroid arteries, more especially the infrrior one, which will be 
endangered by carrying the incisions too low. ·when the pharynx or resophagus 
has been reached, a souud or catheter should be }Jassecl through the mouth into 
this Ca\'ity, and pushed forwards so that its point may cause the walls to project, 
and thus serve as a guide to the surgeon. This must then be cnt open, and the 
aperture thus made in the gullet enlarged by means of a probe· pointed bistoury, 
to a sufficient size, for the extrn.neous substance to be extracted. 

CIIAP'fER XX. 

INJURIES OF THE CHEST. 

Womms of the cl1est derive their principal interest and importance from the 
concomitant injury of the lungs, heart, or larger blood-vessels. When the parictcs 
alone are wounded, the injury differs in nothing from similar lesions in otl1er 
parts of' the body. In these cases if the surgeon be in doubt whether the cayity 
of the chest has been penetrated or not, it is better for him to wait and to be 
guided in his opinion by the symptoms that manifest themsciYcs, rather than by 
probing the wound, running the risk of converting it into what be dreads1 a 
penetrating wound of the chest. 

ll'ouud of the hwg is the most common and one of the most serious coropli· 
cations of injuries of the chest. It may occur without any external wound, 
from the ends of a broken rib being driven inwards upon this organ: most 
frequently, however, it happens from a penetrating wountl of the chest, by i;tab 
or bullet. 

The S!Jmplonis of this injury are sufficiently well marked. There is in tl1c 
fir.st place the imme<liate shock to the system that usually accompanies the 
infliction of a severe injury, the patient at the same time being seized with 
c.;onsiderable difficulty of' breathing1 followed by much tickling and irritating 
cough, and the expectoration of frothy bloody mucus, or perhaps of large quan· 
rfrics of pure blood. If there be an external opening, the air may pass in and 
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out durin!?; the act of breathing, and emphysema, pneumo-thorax, or pneu
monia will speedily supervene. On au~cultating the chest immediately after 
the infliction of the in,iury, and before there is time for the supervention of any 
ufte r-consequenccs, a loud rough crcpitation will be distinctly audible at and 
a.round the scat of injury. 

'l'he principal dangers attending a wound of the lung ari11c from the bleeding, 
both external and internal, the occurrence of emphysema, pncumo-thora::s:, 
pneumonia, and empyema. 

1st. 'l'hc hemorrlwge is usually abundant and often fatal, the patient spitting 
up a large quantity of florid, frothy blooJ. 1f it do not prO\'C fatal in the early 
period of the injury, this bloody expectoration generally ceases in a great 
measure in the course of forty-eight hours1 giving way to sputa of' a more rusty 
character. If the external wound be very free, there may aloo be copious 
blcedin~ from it, but not unfrequently the blood finds its way into the pleural 
sac, rather than through the external aperture, and accumulating in it, may 
induce death, either by this internal and concealed hemorrhage, or by occa
sioning suffocation. The sympto~s of this internal hemorrhage, Jlnnothorax, 
arc those that genera lly charactenzc loss of blood, such as coldness and pallor 
of the surface, small weak pul<1e, and a tendency to collapse with increasing 
clyspnrea. The more special signs consist in an inability to lie on the uninjured 
sir.le, with, in extreme cases, some bulging- of the intcrcostal space<:., and an 
ecchymo~ed condition of the l>Osterior part of the wounded side of t~1e chest. 
The most important signs, however, arc tho'ie that are furni!':hed by ausculta
tion. As the blood gra,·itates towards the back of the clie!':t, bC'tween the 
po:::tcrior wall and the diaphra~m, there will be gradually increa~iug dulnesr 
on percussion in this situation, with ab~encc of respiratory munnur; the othc1 
portions of the lung, howe,·cr, admittiu~ air free ly. 

Zd. Emphysema, or the infiltration of' air into the cellular tissue of the body, 
and pwumo-tlwrax, or the accumulation of air in the cavity of the pleura, are 
not unfrequent complications of' wounded hmg, although not by any means 
invariably met with. rl'hese accidents more commonly occur when the external 
wound is small and oblique, than when it is large and direct, tlnd not unfrc
qucntly happen in those cases in which the lung is punctured by a fractured 
rib, without there being any external wound. In the majority of cases, emphy
sema and pneumo-thorax occur together1 but either may be met with separately. 
'fhe mechanism of traumatic emphysema is most commonly as follows: 'l'he 
pleura eostalis being wounded and the lung injured, at every inspiration a. 
~uantity of air is sucked into the pleural sac, either throurd1 the externa l 
wound, or, if none exist, from the hole in the lung, thus !:riving rise to pneumo
thorax. .At c\·ery expiration, the air that thus accumulates in the pleural sac 
beinrf compressed by the descent of the walls of the chcRt, is pumped into the 
cellular ti~sue around the edges of the wound; and if this be oblique and 
valrnlar, being unable to eJ'.c:npc wholly through it, finds its way at each suc
ceeding rc,;piration further into the large cellular planes, first about the trunk 
and neck, and e,·entually, perhaps, into tho:;c of the body generally. Though 
this is the way in which emphysema usually occurs, it may be occasioned other· 
wi.-;e. rl'hu~, for instance, l had lately under my care a wom:m who bad cxten
Eive emphysema of the cellular tissue of the trunk from fractured ribs, but 
without any pneumo-thorax, the lung ha.vin~ been wounded at a. spot where 
it was attached l-0 the walls of the chest by old adhesions, and the air having 
pa.<=~cd through them into the cellular tissue of the body, without fir!:t entering 
the cavity of the pleura. )lr. Hilton has described a form of trauma.tie ew
php,ema that ari~cs by the rupture of an air-cell or bronchus without any 
external wound. The air, getting into the posterior mediastinum, and, findin;.;
tts way along the nerves and vcssei8 in this Rituation, paRses out through the 
cen·ical fascia, which closes the upper part of the thorax, and thus reaehinc; 
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the neck, diffuses itself along the sheaths of the arteries and ner"es, alon~ 
which it finds its way into the limbs; its appearance in which is fir.st indicated 
by its extending along the course of the vc~s~ls . . 

The symptoms of empliysenw are \"ery dtstmctly marked. There 1s a puffy 
swelling, pale, and crackling when pressed upon, at first confined to the neigh
borhood of the wound, if there be one externally; if not, making its appearance 
opposite the fractured ribs, and gradually extending over the upper part of 
the trunk and neck, to which it is usually limited; in some cases, however, 
which are happily rare, the swellinf! becomes more general, the body being 
blown up to an enormous size, the features effaced, the movement of the limbs 
interfered with, respiration arrested, and suffocation consequently induced; after 
death air has been fou ud in all the tissues, even under the serous coverings of 
the abdominal organs. In trmtnwlic Jmeurno-thorax there is a diminution or 
complete absence of the respiratory murmur on the affected side, with a. loud 
tympanitic rcS;Onance on percussion, puerile respiration in the sound luug, and 
considerable distress in breathing. 

3<l. PnMmwnia is an invariable sequence of a wounded Jun/,?:, and constitutes 
one of the great secondary dangers of these injuries; the inflammation that is 
necessary for the repair of the wound in this organ having frequently a 
tendency to extend beyond the part injured, and not uncommonly to terminate 
in abscess. Traumatic pneumonia resembles in all its symptoms, auscultatory 
as well as g:eneral, the idiopathic form of' the disease. There is the same 
erepitation, dulness on percussion, and abse11ce of respiratory murmur as hepa
tization advances; with rusty sputn, much tinged with blood in the early stages. 
It differs, however, from the idiopathic form of the disease, in having a less 
tendency to diffuse itself throughout the lung, in being limited to the i11jurecl 
side alone, and in more frequently terminating in abscess, which, howeYer, is 
often depende11t on the lodgment of some foreign body, such as a piece of 
wadding or clothing, in the substance of the organ. 

4th. Emp:;emn comes on at a later period, being usually occasioned by t1.1e 
irritation of effused blood, or of some extraneous substance that has lodged m 
the pleura. Its existence may be recog11ized by <lulness on pcreussiou, and 
absence of respiratory murmur at the lower and posterior parts of the chest 
up to·a level that has a gradual tendency to ascend, and that varies accor<liug 
as the patient is upright or recumbent, until at last the whole side of the chest 
being filled with pus, there is increase of its size on measurement, with bulging 
of the intercostal spaces, and compression of the lung against the spi11e. 

'l'he prognosis in wounds of the lungs is of course extremely unfaYorable, but 
less so than that of simibr injuries of' most of the other viscera. Gun-shot 
wounds of the chest are more dangerous than stabs, owing partly to the i!lecra
tion attendant on a bullet-wound, but c·hiefly perhaps on the lodgment of foreign 
bodies that so commonly occurs in these injuries. Guthrie states, that more 
than half of those who arc shot through the chest, die. After the battle of 
'l'oulouse, of 106 such ca~es, nearly half died; and of 40 cases at the J16tel 
Dicu, 20 died. :Messrs. l\Iouat and 'Yyatt state that of 200 cases of penetrating 
wounds of the chest occurring in the Hussian army at the siege of Sebastopol, 
and treated at Simphcropol, only 3 recovered. 'l'be Russian surgeons, however, 
do not bleed in these eases, but use digitalis instead. 'l'he great danger and 
principal cause of death in these injuries is unquestionably the hemorrhage that 
ensues. This may prove immediately fatal if one of the larger pulmonary \'es
sels is divided. As the bleeding is most abundant at, and shortly after the 
receipt of the wound, 1len11e11 states that if the patient survive the third day, 
great hopes may be entertained of his reco,·ery. After this period the chief 
source of danger is the occmTeucc of inflanuuation of the lungs and pleura, the 
extent and severity of which are greatly increased in gun-shot injuries by the 
frequent lod,gmc>ut ot' foreign bodies within the chest. Emphy:scma is seldom 
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a dan~erous complication, though it may become so if \'cry cs.tensive, and 
alluwc<l to increase unchecked. 

If both lungs are wounded at the same time, the rci:;ult is almost inevitably 
fatal, either by the abundant hemorrhac;c suffocatin~ or exhausting the patient; 
or el~c by the induction of asphyxia. in consequence of air being drawn into 
Loth the pleural !lacs, and thus by compressing the lungs, arresting respiration. 
'l'hi.;1 howe,·er, does not neccs~arily rc:;ult, and there are a sufficient number of 
cal"C::i on record of recoveric1' after stab or bullet woulllls traYersing both si<les 
of tbe che~t, to show that collapse of' the lungs an<l consequent asphyxia does 
not nee(':;:::arily result from this double injury, which indeed has abo been deter
mined experimentally on animal:-; by f'ruveilhicr. 

The trwtment of wounds of the chest, implicating the lun~, must havo 
reference to the ''arious fiOUrces of danger tlrn.t have just been indicated. 

'.I'hc local treatment is of a very simple character. If the wound ha>c been 
made by a bullet, all foreign Lo<lies that are witl1in reach 11hould be extracted. 
If there is any difficulty in doing this, it may be necessary to cnlarp:e the aper
ture and then to remO\'e them; but the surgeon mu:st not go too deeply or pcr
SC\'Cringly in search of them, le!<t he excite more irritation than the forci.!!n body 
would. Light water-dre:;:-:ing should then be applied, no atte1upt bcin'.! made 
to clo::e the aperture, so that the escape of any extraneous subf:.tance that may 
ha,·c Leen left, or of extrarnsatcd blood, may not be interfered with. 

If the wound be a clean puncture, the edges may be brought to~ethcr and 
closed by means of stitches, plasters, and collodion, so that the Lleeding may be 
arrested, and the patient enabled to breathe with more case. It is seldom that 
there is any troublesome hemorrhage from wounds of the intercostal arteries; 
i,:hould there be so, the surgeon must enlnrge the orifice of the wound, and 
!:ecure the bleeding vessel in the best way he can. 

Wounds of the internal mammary artery are of rare occurrence. considerin£: 
it_.. cxpo .. ed situation. 'Ibey may however occur if the chest is penetrated in 
froot throu~h the intereostal spaces, or costaJ cartilages. The danger iu these 
c~cs is frum the hemorrha,'.!C taking place slowly into the anterior mc<liastinum, 
or one of the pleurre, without any external bleeding revealing the mischief that 
is µ:oing on within. If the wound of the vessel be ascertained, au attempt 
should be made, by enlarging the external aperture, to seize and ligature the 
bleeding end,_, cutting directly down upon thcn1 through the injured intcrcostal 
s1iace, or the vessel might even be followed beneath one of tlie co::.tal cartilages, 
if ncc(•J":<ary, by cutting tbrou~h this. Should much blood ha,·e already been 
extrara~atcJ, this must be removed through the external wound, by the intro
duction of a female catheter, or Ly the application of a cupping-glass OYCr it, 
and the case then treated like one of effusion into the chest. 

In the constitutional treatment of these injuries, the first indication consists 
in diminishing the quantity of blood circulating through the lung-s, and thus 
endca\'oring to arrest the hemorrhage from these organs. \\'ith this view, a 
free Yencscction, to the extent of from at least twenty to thirty ounces, or C'Ven 
more, mu"t be pracfo;ed. [n this way the bleeding may be stopped at once; 
11hould it recur, and the pulse rise, blood must be taken from the arm again and 
again. The most experienced surgeons arc unanimous in their opinion, that at 
thi3 stage of the injury, the patient's safoty lies in free and repeated venescc
ti0m. The patient mu:;;t then be kept lying on the injured side, and ha\'e nothing 
Lut ice or barley-water allowed . 
. If Lhe patient survi,·e the third day, the danger to be apprehended is from 
~uflammation within tlie chest. Herc also bleeding mu:;t be practised, though 
it need not be done to the same extent as in the earlier stages of the injury. 
~he inflammation must also be combated by a rigid diet, an<l by the admini:-.tra· 
t1on of antimonials. In fracture of the ribs with wounded lung1 the same line 

~l 
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HERNIA OF TBE LUNG, OR PNEUMOCELE. 

Hernia of t e lung is an affection of extremely rare occurrence. It consists 
in the protrusion of a portion of this organ at some part of the thoracic walls 
~o as to form a tumor under the skin. It has most frequently been met with 
after an external wound, under the cicatrix of which the hernial swelling bM 
appeared; but it has been known to occur from fractured ribs without any 
wound, and even from violent straining- during labor. In these cases it is pro
bable that the intercostal muscles and costal pleura having been divided or rup
tured by the efforts of the patient, and not having united afterwards, the lung 
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ha~1 during expiration, gradually in~inuatcd itself into the aperture so formed, 
until at last the hernial tumor appeared. 

This protrusion may take place at any part of the thoracic parietes: thu! 
Velpcau has obsen•ed it in the supra-clavicula.r region of a girl; but most com
monly it occurs on one or other si<le of the chest. 'J'he tumor may attain a 
large size; I have heard V elpcau state that he has seen one, half as large as 
the head. It does not appear to shorten life. 

The only case that has fallen under my obsen•ation is one that I saw in 1839, 
in Yelpeau's wards at La Charit6: a11d 1 as the signs of the affection were well 
marked in this case I may briefly relate it, from notes taken at the time. A 
man twenty-nine years of ag-e, left-handed, received in a ducl1 a sword wound 
at the inner side of, and a little below the left nipple; he lost a considerable 
quantity of blood 1 but did not spit up any, the wound healed in about a fort
night, shortly after which he found the tumor, for which be was admitted three 
months and a half after the receipt of the injury. On examination, an indu
rated cicatrix about half an inch in length was found a l ittle below, and to the 
inner side of the left nipple. On inspiring or coughing, a soft tumor about the 
~ize of an egg appears immediately underneath the cicatrix, which it raises up; 
it sub~idcs under pressure, or when the patient ceases to inspire or to cough; 
and its protrusion may be prevented by pressing the finger firmly on the part 
where it appears, when a depression is felt in the intercost.al muscles. If the 
fingers are slid obliquely o,·er the tumor, it yields a fine and distinct crepitation, 
exactly resembling that produced by compressing a 11calthy lung, and tbe spongy 
tissue of the organ can be distinguished. On applying the ear a fine crackling 
and rubbing sound is distinctly perceived; it is resonant on percussion. 'l'hc 
portion of protruded lung docs not appear to re-enter the chest on inspiration, 
but is firmly fixed in its new situation. ~o treatment was adopted in the case1 

nor does any appear admissible in similar ones. 
The only affection with which a hernia of the lung can be confounded is a 

circum~cribed empyema which is making its way through the walls of the chest. 
Here, howc,·cr, the dulnc:::s on percu~sion, the absence of respiratory murmur, 
and of crackling under the fingers, will readily enable the surgeon to make the 
diagnosis. 

It occasionally happens in extensi-re wounds of the chest that a portion of the 
lung protrudes during efforts at expiration. If the wound be free, the protruded 
lung may return on pres~urc, or during inspiration. If left unreturned, it 
soon becomes livid and gangrenous; under these circumstances it may be re
moved by the knife or ligature; but Guthrie advises that the protruded part 
should never be separated from the pleura costalis by which it is surrounded at 
its base, so that the cavity of the thorax may not be opened; the wound must 
then be closed in the usual way. 

WOUNDS OF TilE HEART AND LAROE VESSELS. 

These injuries are generally immediately fatal from the sudden loss of blood 
and the nervous shock that the patient sustains. 'l'here arc many cases on 
record, however, of persons that have walked or run some considerable distance 
after receiving a wound in the heart, before falling down dead. Olivier and 
Sanson have collected 29 cases of penetrating wounds of the heart that did not 
prove fatal in the first forty-eight hours after the receipt of the injury. On 
analyzing these, it would appear that the rapidity of death depends greatly on 
the direction of the wound and the part of the organ injured. When the 
wound is parallel to the axis of the heart it is not so speedily fatal as when in 
a transverse direction1 and wounds of the <iuricle arc more immediately followed 
by death than those of the ventric le; the irregular contraction of the different 
planes of muscular fibre that enter into the formation of the wall of the ven-
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tricle tending to obstruct the free passage of the blood through tllC wound, and 
perhaps to close it entirely. 'l'hc size of the wound, howc,·cr, will uccc~~arily 

!1~~:~i1~s t~~::s~~~~~~;~ b;itt~~~al~fd~l;a~~r~!o~!:·et~~~~- ar~\~t~:~~~i;~~c~~~;7b!~ 
of instances reported by modern writers to prove that an indiYi<lual may ]i,·c 
for many days, and even recover altogether from the effects of a wound by 

~·:d;~o~~e~a~~t~~:e: tl~~h~:a~e~Ir~:e i~f:~sp~l~~t~~~~d,0}]~10~~!: ~;1~1 ~,:~~cift~ 
twenty days with a skewer traversing the heart from side to side. l\1e::srs. 
Dav1b and Steward found a piece of wood, three inches long, in the ri~ht vcn. 
tricle of a boy, who lived five weeks after the accident had happened; antl 
Latour records the case of a soldier, who lived for ~ix years after being wounded 
with a musket-ball in the side, and in the right ventricle of whose heart the 
bullet W3S found loclgccl, lying aµ:ainst the septum. 

From th.! inquiries of Olivier it would appear that the right ventricle is more 
frequently wounded than the left; next, tbe apex or base of the heart, tlien, 
the right amicl~, and least frequently, the left auricle. 

The signs of an injury of the heart that is not immediately fatal, are not very 
positive. 1'he hemorrhage, the direction of the wound, the dy$pncca, the ex- · 
treme anxiety, syncope, and irregnlarity with smallness of the pulse, indicate 
the probable nature of the mischief. The most important information, however, 
is to be derived from ausculta,tion; the occurrence of friction, or some other 
abnormal sound, with absence of impulses, and increased <lulncss on percu~sion 
over the region of the heart, may point to the scat of the injury. 

The pericardium may be injured without the heart being wounded; by stabs, 
by gun-shot violence, or severe contusions of the chest. In injuries !:iuch as 
these, inflammation is set up, and the ordinary auscultatory signs of pcricar<litis, 
such as friction or creaking sounds, with dulncss on percussion, are distinctly 
perceptible. When blood is effused into the pericardia} sac, these morbid sounds 
may be absent, but the heart's impulse is weak, and the circulatory sounds dis· 
tant, the layer of blood preventing, as l\lr. Guthrie has pointed out, the colltact 
of the cardial and pericardia! surfaces. 

Ruptures of the !tea.rt from external violence, without penetrating wound of 
the chest, are not of frequent occurrence, l\Ir. Garugee has, however, collected 
27 published cases of this accident. On analyzing these lrn finds that, in at 
least one half of the cases the pericardium was intact; 12 of the ruptures were 
on me right, 10 on the left side. The •right ventricle was ruptured in 8, and 
the left in 3 cases; whereas the left ::turiclc was torn in 7, and the right in only 
4 instances. Death is usually nearly instantaneous, though there arc in!!tances 
QD record in which the patient has made some exertion after the rupture had 
taken place, and has even lived for several hours. In a, case of rupture of the 
right auricle recorded by Rust, the patient survived fourteen hours. The only 
case that has occurred in my practice was that of a m:m brought into the hospital 
dead, lmving fallen from the top of a cart. The rigllt shoulder was bruised and 
the clavicle broken-showing clearly tha,t be had pitched on that side; there 
was no other bruise about the body, or evidence that the wheels bad passed over 
him. On examination, the liver was found extensively torn, in fact smasbetl1 

and the pericardium was distcu<lcd with blood-there being a triangular ragged· 
aperture at the anterior part of the auricular appendage of the left auricle, 
through which it bad escaped. 

Wounds of the aorta and vena-cava are as fatal as those of the heart itself. 
Or. Ileil has, however, rccoi;:cled a case in which a patient recovered, and lived 
for a twelvemonth, after receiving a stab that penetrated the ascending aorta. 
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CHAPTER XXL 

INJURIES OF TIIE AllDO:'ilEN AND PELVIS. 

In_jitries of the abdomen are of frequent occurrence. They may be di\•ided 
into c011tusions of the abdomen, with or without rupture of in ternal organs; 
into non-pe11etrati119 u:ounds, and into penetrating wou11ds; either uncompli
cated, or conjoined with injury or protrusion of some of the organs contained 
in this cavity. 

Cont1tsions of the abdominal u:alls from blows or kicks, usually terminate 
without serious inconvenience, but in some cases are followed by peritonitis of a 
very acute character, which may prove fatal. 

In other cases again, the abdominal muscles may be ruptured, although the 
skin may remain unbroken. A man was admitted ynder my care into the hos
pital, who had received a. blow from the buffer of a. railway carriage upon his 
abdomen, he complained of great pain at one spot, and on examination after 
death, we found the rcctus muscle torn across without injury either to the in
teguments or the peritoneum. If the patient live, au injury of this kind is apt 
to be followed by atrophy of the muscular substance, aud perhaps by the occur
rence of a ventral hernia at a later period. Occasionally the contusion is 
followed by abscess in the abdominal wall, which has a tendency to extend 
widely between the muscular planes. Tbese abscesses should be •1pcned early, 
lest they burst into the peritoneal cavity and occasion fatal inflammation. 

A contusion of the abdomen is often associated with rupture of some of the 
riscera. In military practice these internal injuries are met with in the so-called 
"wind-contusions;" in civil practice they commonly result from blows, kicks, 
the passage of a cart-wheel over the abdomen, or the squeeze of the body be
tween the buffers of two railway carriages. These cc B1tJl'er-occidents" are now 
of common occurrence in hospital practice, resulting usually from the careless
ness of railway guards and porters, who, trying to pass between carriages in 
motion, arc caught and squeezed between the buffers. In these cases the most 
fearful internal injuries occur, often without an external wound. A man was 
admitted under my care into University College Hospital, in whom the liver, 
stomach, spleen, and kidneys, were crushed and torn; the heart was bruised, 
being ecchymoscd on its surface, and one of the lungs lacerated, without there 
being any rupture or bruise of the skin, or fraeture of the ribs. In this way 
any of the abdominal organs may be torn or contused, the particular one injured 
depending on the situation of the blow. The organ that is most frequently 
crushed in this way is the liver, owing to its large size and the ready lacerability 
of its structure; the other solid organs, such as the sp leen and kidneys, not 
suffering so frequently: the pancreas I han never seen injured. Amongst the 
hollow organs the etomach most commonly suffers, and it is especially likely to 
do so if distended by a meal at the time that it is struck. Any portion of the 
intestinal canal may be lacerated. I have seen the duodenum, the ileum, the 
jejunum, and the large intestine ruptured in different cases: the mescntcry 
likewise may be torn and the spermatic cord snapped across. 

1'hc sufferer usually dies in the course of a few hours, or at the utmost at the 
end of two or three days after the receipt of these injuries, from hemorrhage 
into the abdominal cavity, eonjoined with shock to the system. It is seldom 
that life is prolonged sufficiently for peritonitis to be set up, though thil'i is _th e 
chief danger to be apprehended in those cases that survive the more immesJiatc 
effects of the accident. When the solid organs are ruptured, death most com
monly ensues from hemorrhage. 'l'he shock in itself may prove fatal, though 
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there be but little internal mischief done; thus, I haYe seen a man die collapsed 
eight hours after a buffer accident, in whom no injury was found except a ~mall 
rupture of the mesentery, attended with but very slight cxtravar.;ation of blood. It 
does not follow, however, that these injuries arc uece!:isarily fatal. l'laticuts hare 
lived after all ~he signs of rupture of the liver or the kidncy!:i, pa!:!sing bloody 
urine, and havrng circumscribed peritonitis, and when death has occurrcrl 1 at a 
later period cicatrices hav~ be~n det~cted in these ~rgans; this indeed is nolhiag 
more than has been met with in ordmary penctratmg wounds of the abdomen. 
A patient was admitted into the University College Hospital for a SC\'Cre blow 
upon the back, accompanied by symp~oms of renal injury; on his death from 
other causes, nine weeks after the accident, an extraYasation of blood, with the 
marks of recent cicatrisation, was found in the left kidney. 

Rupture of the liver is by no means invariably speedily fatal. It may be 
co from great extraYasation of blood, but when this is not largely poured out 
the patient may live for som_e co~siderable time. A man was admitted last 
year und('r my care in to Umvers1ty College Hospital, who had been crushed 
between the buffers of two r~ilwa.y carriages. Ile was collapsed, and appa
rently moribund, but rallied rn a. few hours. 'l'wo days after the accident, 
great pain and tenderness in the right hypochondrium were complained of, 
and dulness on percussion was found to extend as low as the umbilicus. He 
became jaundiced1 and there were symptoms of low peritonitis; these were fol
lowed by great swelling of the abdomen, which became tympani tic; the perito
nitis continued, and symptoms of intestinal obstruction came on, the dulness 
increasing, with fluctuation in the flanks. Ile died on the sixteenth day after 
the accident, and, on examination, no less than 2-!0 oz. of bilious fluid 1 mixed 
with flakes of lymph, were found .in the ~bdominal cavity; th~ obstruction being 
dependent on the pressure of tlus effusion, and on the mattmg together of the 
intestines by lymph. There was a large rent found in the thick border of the 
liver, which was beginning to cicatrise. 

'J'he symptoms of an internal abdominal injury are often extremely equivocal. 
If the li\'cr or spleen have been lacerated, there will be all the effects of serere 
shock to the system, accompanied by those of internal hemorrhage i coldness, 
and pallor of the surface, a. small and feeble pulse, anxiety of countenance1 

and great depression of the vital powers, with pain at the scat of injury, and 
perhaps dulucss on percussion, from extr:ivasated blood; symptoms that 
speedily terminate in the death of the patient. If the kidneys arc injured, 
the patic11t will commonly experience a. frequent desire to pass water, and this 
will be tinged with blood1 often to a considerable extent. 'l'hc absence of blood 
in the urine must not, however, be taken as an indication that the kidney is 
not injured; it ma.y be so disorganized as to be totally incapable of secreting, 
and consequently no bloody urine finds its way into the bladder. A man was 
admitted into the hospital under my care for a buffor-injury of the back; he 
1mssed water untingcd with blood, but after death his right kidney was found 
completely smashed by the blow, with an extensive extnwasation of blood in 
the cellulo-adipose tissue around it; here it was evident that the disorganization 
was so sudJcn and complete, that no bloody urine had found its way into the 
bladder. 

When the stomach is ruptured, it commonly happens that the nature of the 
accident is revealed by bloody vomiting; and when the intesti nes have been 
torn, by the admixture of blood with the stools, if the patient lives long enough 
to pass any. These signs, however, do not occur in all cases. A man was ad
mitted into the hospital under my care, whose abdomen had been squeezed be
tween a cart.-whcel and a lamp-post; during the fi\'c hours that he lived after 
the accident, he vomited several times, bringing up a. meal that he had taken 
immCdiately before. fo the vowited matters there was no blood to be seen, but 
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on examination after death it wa'i found that the liver and spleen were not only 
ruptured, but the stomach torn almost completely acrO/'IS near the pylorus. 

Emph,1J$ftlla of the abdomi11al 1rnll, and sub!sequently of the trunk generally, 
may re:-;u\t from the escape of flatus from a wounded intestine into the sub
peritoneal cellular tissue, and thence into the more ~upcrficia l cellular planes. 
When this takes place, the same doughy, pufl)', inelai.;tic, crepitating swelling 
of the subcutaneous cellular tis:me, that is met with in the thoracic form of 
the affection is obser>ed. The emphysema usually commences in one or other 
f:lank, and may then creep on up towards the axilla, or iu front of the abdomi
nal wall. 

.\s a diagnostic sign, this form of emphysema is valuable in those cases in 
which the intestines have been injured, either without any wound of the ab
dominal parietcs, or if there be wound, without protrusion of the injured JiOr
tion of gut. In two cases in which I ba,·e obscrnd it, this condition was the 
only poi:.itive sign of intestinal injury. In one case1 the tran:;,·erse duodenum 
bad been ruptured where uncovered by peritoneum, by a buffer-accident; and 
in the other, the rectum anJ mcso-rectum ha<l been traversed by a pistol-ball. 
ln Loth these cases the emphysema was extensi,-e. the flatus Jrn,·ing directly 
pas~ed into the subpcritoncal cellular tissue. In other ca:-cs it rnay do so 
more indirectly by having, in the first insrance, pas~ed into the cavity of the 
abdomen, and rendered that tympani tic; and so1 as in thoracic emphysema from 
pneumothor:u:, escaped from this into the cellular tissue at the edges of the 
wound. 

'l'he diagnosis of abdominal emphysema requires to be made from thoracic 
emphysema, and from putrefactive infiltration of air in the cellular tissue. In 
the first case it may readily be effected by observing an absence of the sij.!ns of 
thoracic injury, and by the situation of the emphy~ema in the po.;terio1· or lateral 
abdominal wall, or around the lips of a wound. From putrefacti,·e emphysema 
the cause, and the ab::;.encc of low inflammation of the cellular tis::;.uc, rende1·:s the · 
dia!rll01>is easy. 

'J'hc trealm('11t of the •arious injuries of the abdomen that have just been 
de!'cribeJ is of a very "imple character. If the symptoms indicate laceration 
of one of the Yi!l;eera1 little cnn be done during the stnte of collapse supervening 
on the accident, beyond keeping the patient quiet, and employing the means 
that have been recommended for lcs.scnin~ the effects of shock upon the !1)"stcm. 
[f the patient survfrc thi:s 1~eriod, we mu::;.t guard against the supencntinn of 
peritonitis, and limit, if possible, the extravasation of blood into the abdomen, 
should there be indications of its occurrence, by the employment of treatment 
that will presently be described. 

H01wc/s of the aidominrif teall that do not penetrate the peritoneal eavity, 
if uncomplicated with internal injury, wmally do well, and require to be treated 
on ordinary principle.s. If' incised, and so extensive as to require sutures, the 
stitches should only be introduced through the skin, nc,·er through muscular or 
tcndinous structures, the uuion of which could not be effected in this way; the 
parts injured must also be relaxed by careful attention to poriition. 

Wounds that penetrate the cavity rif· the 0Ldomr11 arc of especial interest, on 
ac.count of the frequency with which they are complicated with peritonitis, and 
with injury of some of the vi::;cera. 'l'bey may, for practical purposes, be divided 
into those that penetrate the peritoneal sac, without woundi11g or causing the 
protru--ion of any of the cont:iined organs, and those that arc complicated with 
protru:<ion, orwouud of some of the \'i--cera. 

1st. l'cnetrntin(! wounds of the abdomen witl1011l c/s,·rrul protru.~ion or fr1Jw:1J, 
nre 'omewhat d ifficult to di:stiug-ui:sh from simple wounds of the abdominal wal:: 
though the escape of a small quantity of rc<l<.li::.h !sCl'llm may reveal the nature 
of' the accident. In these cases the surgeon should be careful not to push his 
examination too far, by probing, or otherwise exploring the injury. Iu the ab-
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cont:iined much feculcnt matter, were trann~eJ by the bullet in four phtccs. 
lie li\'c<l twenty-four hour~, au<l yet no feculent cxmn a:-ation took place. 

Bloud is extra1:asatecl more readily than the intestinal contents in wounds of 
the abdomen. This is in a great measure owing to the vis-a-to·go influence cxi:;t
ing in an :ntcry of moderate size, such as one of the Lranchcs of the mcsentcric, 
Lcing sufficient to overcome the equable pressure and SU)J})Ort of the abdominal 
walls. 

'J'hese extravasations1 whether of freces or of blood, when once formed ha\'C 
little tendency to diffu:;e thcml'ehes1 but become localized in the ncighLorhoud 
of that part from which they were originally poured out. owinµ:

1 
in the fir:-t 

instance, to the surrounding J>rCl'Sure, and, at a later period, to the depo~it uf 

;;;::!;~:i~~~t~~::~Yl'~l::1:~~o~~~:~;~~!::z;~~:~'.~:~.~?·:;l:~~~,~:~~ri:~:·:l~"t1:~~~ 
is wuch diminished. 

The ex~tcnce of these extravasations may, in many cases, be recognized by 
dulue:::-:s on percussion around the wound, by the localized swelling to which they 
give rise, and, sometimes by their escape through the external aperture. 

In t!tt· treatme,it of penetrating wounds of the abdomen, we mu~t first consider 
the m:rnagemcnt of the injured parts; and, afterwards, the prc\'ention or cure 
of the con~ecutin peritonitis. 

If the wound have not implicated any of the abdominal viscera, it must oe 
clo.-:;cd by relaxing: the abdominal muscles by position, Ly introducing a few 
pointsc ol' suture through the integumentsi if it be extensi\'e1 and by applying a 
compre~s and plaster, supported by a bandage. The patient should then ha\'O 
a full dose of opium given him; about 2 grains of solid opium or 40 minims of 
the liquor scdatirns, which must be repeated iu from four to six hours, i;o that 
the effects may be kept up. He should then be kept perfectly quiet in Let!, 
and no nouri::ihment gi\'en for a few days, except barlc,Y-water and ice. '.l'ho 
Lowels :.hould not be opened by aperient medicine, le!:it abdominal irritation Le 
set up, but oleaginous enema.ta may be administered at the end uf' a week or 
ten days. 

If the intestine be wounded but not protruding, we must endeavor to limit tlio 
peritonitis that will ensue, and also to pre\'Cllt fcculcnt cxtravasation. 'Yith 
this ,·icw the patient should be laid on the injured side with the wouud depend. 
cnt, so as to allow the freccs to e!:'eape through it if disposed to do so. If the 
iujury be about the umbilicus he mu.;t lie upon his back with the knees drawn 
up and bent O\'er a pillow. Opium must then Le administered in the full doses 
already indicated, and repeated in grain doses at least eycry fourth or sixth hour, 
so that the system be kept well under its influence. The \'alue of opium iu 
tbci;c eal'es is very great; it not only seems to moderate the inflammatiou that 
takes place in the peritoneum, but is of the grcatc:;t utility in preventing ex
traYal:!ation of froces. This it docs by arresting the peristaltic movements of tho 
int(!s[iue, and thus, by keeping it from change of position 1 lessening the ch:mco 
ofthecscapeofitscontcnts. 'l'hisarrestofthcintcstinalniovcn1entsalsoten<lsi 
greatly to the closure of the wound. Travers bas shown cxperiruc11tally1 and 
his investigations have been co116rmcd by subsequent obscr\'ations on the human 
:-1ubject, that wounds of the intestines <1re clo~cd Ly lymph that is thrown out1 
not only from the contiguous peritoneal surfaces of the part actually injured, Lu~ 
l'rom that of neighboring coils; so that the aperture in the gut becomee })Crma. 
ncntly glued and attached to the structures in its \'icinity. ln order that thie 
procei;s shoul<l take place, it is necessarily of the fir~t importance that the more
lllCnts of the bowel be paralyzed; an<l it is a beautiful prO\'isioa of nature thar 
the very inflammation which closes the wound, ancsts that peristaltic action. 
the coutinuance of' which woulJ iuterfore with its agglutination to, and closure 
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by, the neighboring parLo;. l"ntil the necessary dcp.rcc of inflammation to dfect 
this is set up, the intct:itiual movements lllU5t thcrnfore be arrc~ted by opium. 

If cxtravasation of foculent malter have taken place into the cavity of the 
abdomen, an attempt 111ight be made to facilitate its escape Ly rernoviug the 
stitches and plasters from the external wound, and placing the j)aticnt ou the 
injured side, so that this may be in the most dependent position; shoukl the 
lips of the wound have already become adherent to one another, tliey might 
enn be gently and carefully separated by the introduction of q probe, and in 
this way an outlet afl:Orded the effused matters. 

When a. portion of intestine or of omentum has protruded, it should be 
replaced as speedily as po8sible, before strnngulation has oeemed to occa~ion 
gangrene of the protruded mass. In order to effect reduction, the abdomino.l 
muscles should be relaxed by bcndiug the thigh upon the abdomen, when the 
surgeon may gradually push back the protrusion by steady pressure upon it; 
no force must, however, be had recourse to, or any rough lrnndlmg of the exposed 
nud delicate parts; but if it be found that their return cannot readily Le 
effected, owing to the constrict ion of the neck of the tumor, the aperture 
through which they have escaped must be carefully enlarged, in a direction 
u1,wards, by means of a probe-pointed bistoury, or a hernia-knife, guided by a 
flat director. The ineit:iion necessary to enlarge the opcoing sufficiently to 
admit of reduction, need not ex~ced h_alf:a~l-inch in lcnglh. In replacing the 
protruded parts, whether ~y the aid of rncmon, or not, care must be taken that 
they are fairly put back rnto the cavity of the abdomen, and not pushed up 
into the sheath of the rectus, or into the sub::crous cellular tissue lying before 
the peritoneum; an accident that would be fatal by allowing the constriction of 
the neck of the protrusion to continue unrelieved. ln effecting the return the 
surgeon should uot push his finger into the cavity of the abdomen, but must 
content himself with simply replacing the protruded gut, or omentum, and 
allowing it to remain in the immediate neighborhood of' the wound in the 
abdominal wall, to which it will contract adhcsious; and through which its 
contents may escape, in the event of any sloughing action being set up in it. 
lf the protrusion be inflamed, it must equally Le replaced without delay; but 
should the intestine have become gangrenous from continued constriction and 
exposure, no attempt at reduction should be made, but an incision must be 
carried through it, so as to allow of' the escape of fo::ccs, and the formation of au 
artificial anus. If the protruded omcntum be gangl'enous, it must be excised 
on a level with the peritoneum, to the aperture in which that portion lying 
within the abdomen will have coutracted adhesions. 

If the intestine that protruclcs be wounded, the treatment of the aperture in 
the gut will call for special intention; and surgeons have been somewhat divided 
ns to the line of practice tlrnt :;hould be pursued in such a. case. 1'he question 
that. has been left open i;;, as to the 1nopriety of stitching up the wound of the 
mtestine. Scarpa and S. Cooper were opposed to this practice on the ground 
thuL it docs not pre\'cnt cxtrnvas:ttion, and that the stitches produce irritation 
by acting as foreign bodies. '!'hey proposed to return the wounded gut, taking 
care, however, to leave the aperture in it to corre:;pond with that in the abdo
minal wall, so that an artificial anus might be establi~hed by the cohesion of 
the edges of either opening to one another, these adhesions preventing extrava
sation. 'l'o this practice the great objection exists that cxtra'Vasation will 
probably occur before there has been time for the effusion of lymph, and the 
:igg:lutination of the contiguous surfaces; besides which, it is impossible to secure 
the necessary correspondence between the two apertures, the wounded gut 
Lcing very liable to alter its position after it bas been replaced. lt has aJi,o 
Leen found by experience that one of the objections urged against the cmploy
mc11t of a euture, that it cannot prevent the escape of fcculcnt matter, is not 
ralid. U it be pro1m·ly applied, it may effcctuully do so, as was shown by a 
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succcs~ful ca~e under my care, the details of which ha\'C been published in the 
u Lancet," for 1851. That the stitches act as sources of irritation to any serious 
extent is also doubtful. Travers found by experiment that when a wounded 
gut "Was sewn up, and returned into the abdomen, the sutures quickly became 
bridged or coated over with a. thick layer of lymph, and g-radually ulcerating 
their way inwards, at last dropped into the caYity of the intestine, being dis~ 
charged per an um, and leaving u firm cicatrix at the point to which they ha<l 
been applied .. For these various reasons, Guthrie, Travers, and other surgeons 
of experience, ad>ocate the practice of stitching up a. wouude<l and protruding 
intestine, with which opinion I entirely agree. .Much, however, depends upon 
the way in which the sutures are applied. They should be introduced hy 
means of a fine round needle, anned with 
sewing silk, in such a way that the perito. Fw. 133. 
neal surfaces on either side of the wound 
alone are brought into contact as adhesion 
takes place solely between them, the wound 
in the other structures of the gut filling up 
by pla!)tic deposit. lt has been recommended 
that the needle should only penetrate the 
peritoneal and cellular coats, no muscular 
tissue being taken up in it, lest retraction 
of the included fibres, by dragging upon 
the stitches, might re~opeo the wound. 
This, howe,·er, it is extremely difficult to 
do. The safer plan is doubtless to carry the 
suture through the whole thickness of the 
gut, bringing tbe stitches out at about the 
one.sixth of an inch from the edge of the 
cut, from each other, in such a way that the serous surfaces are drawn into.. 
Qpposition (fig. 133). The kind of suture that should be used is tl1e 11 glover's 
.stitch." When the lips of the wound have been nearly brought iuto apposition 
m this way, it has been proposed to leave the end of the thread hanging out of 
the aperture of the abdominal wall, and to withdraw it when it becomes loose; 
but I think it better not to leave it, as it might induce great irritation, acting 
like a seton in the peritoneal ca\'ity. It is better, therefore, to cut the ends 
short close to the knot, when the suture will eventually become covered with 
lymph, and find its way into the inside of the gut by ulcerating through the 
muscular and mucous coats. 

After the aperture in it has been thus closed, the protruded portion of the 
intestine must be reduced, having previously been properly cleansed with a 
little lukewarm water. The reduction must be effected in the way that bas 
already been described, the surgeon being especially careful not to push the 
wounded coil of intestine far into the abdomen, but to leave it close to the 
external orifice, so that in the event of extravasation occurring, or the stitchea 
giving way, a ready outlet may be afforded. Should the wound in the abdo
minal wall be exteusive, it must be closed by means of' sutures and plasters, 
supported by a bandage, the inferior angle being left open to allow of the 
escape of extravasation. The wound in the peritoneum had better be left; but 
should it be very extensive, the practice that was successfully adopted under 
such circumstances by l\lr. Wood, of stitching up the aperture in it, might be 
had recourse to. The after-treatment must be conducted in all respects on the 
same principles that guide us in the management of an intestine that has been 
wounded without protruding. Care must be taken, by attention to the position 
of the patient, and by the free administration of opium, to keep the bowel as 
quiet as possible near the external opening; the urine should be drawn oil 
twice in the twenty-four hours, and no purgative whatever administered, lest by 
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the excitation of p<'ristaltic action, a<lhe!.'ion be distmbed and extraYa~ation take 
place. After the lapse of six or ciµ:ht days, an c1foma may be thrown up, and 
repeated from tiwe to time. No food should Le allowed for the three first <lay<i, 
duri11g which time tea aud barley-water should be freely takeu; after this, bc1.f
tea and light food that lc:l\'eS no residue may be administered. 

Troumatic peritorn'ti~ is the great danger to be apprehended in all the<ie 
injuries of the :.1bdomen 1 and it is by inducing this that e:draYasation of frcccs 
or of blood so frequently prons fatal. It is true that a certain degree of 
inflammation of the peritoneum is necessary for the healing of all abdominnl 
wounds, but it must Le limited in extent and plastic in charncter. It is the 
more diffuse form of peritonitis, attended by the exudation of turbid seruiu, 
and shrcddy, ill-conditioned lymph, that is so speedily fatal. In these c:1~c~, 
we meet with the ordinary 8)"mptom~ of the idiopathic form of this affection; 
-uniform tenderness about tbe nb<lonlen, with muc:h tympauifo;, more par
ticularly in the neighborhood of the injury, with occasional stabbing pain~, 
followed by tympanitic di~tension, vomitin)?, and hiccup, a small, quick, hard 
pulse, oft.en assuming a wiry incompressible character, with considerable pyn•xia, 
and great anxiety of countenance. 'l'he traumatic peritonitis will set in and 
run its course with great rapidity; in a case in University College Hospital, 
already alluded to, of bullet wound of the abdomen, the patient lived ~J hours. 
Two or three pints of serous effwsion with much puro-plastic matter, and great 
reddening of the whole of the visccrnl and much of the parietal peritoneum had 
ensued. As the iuflammatory cxtra\'asation increases, dulnc~s on percu~sion 
will manifest itself - usually first on the flanks, and then gradually extending 
forward until it may occupy a great extent of surface in the abdorncn. In the 
treatment of this disease we must be guided by the character of the inflamma
tion. If -it be of a sthcnic form, and the patient young and robust, he 8hould 
be bled freely in the arm, and ha,·e leeches abundantly applied O\"Cr the surface 
of the abdomen ; a pill composed of' two grains of calomcl and one grain of 

·opium may then be administered every sixth hour, or oftener, if the patient be 
not influenced by the narcotic; and rigid abstinence from all except ice and 
barley-water should be enforced. If the peritonitis be the result of a wounded 
intestine, it is safer to omit the calomcl, using mercurials instead to the imide 
of the thighs, but gi\'ing opium freely. When the peritonitis occurs in an old 
or feeble :::.ubjcct, our principal trust must be in the adminir;:tration of opium 
and free leeching of the abdomen, followed perhaps by a blister, which may 
be drci:;sed with mercurial ointment. In these cases, however, early support 
will be required, with perhaps the administration of wine or stimulants. 'l'he 
inflammatory extravasation will gradually be absorbed under the influence of 
the calomel, aided by blisters. 

INJURIES OF THE PELVIC VISOERA . 

Rupture of the bladder, from blows upon the abdomen, or penetration o( it 
by bullet wounds, is not of very unfrequent occurrence, and is es11ecially liable 
to happen if this organ be distended at the time it is struck, when ,·cry slight 
degrees of' accidental violence, as running against a post, falling off a bed, muy 
occasion its rupture. The ('ffet:ts of these injuries vary considerably, according 
to the part that has gi•en way or been wounded. If the laceration have oc
curred in those portions of the viscera that arc invested by peritoneum, t~e 
urine will at once escape into the 11elvic and abdominal cavities, and speedily 
occasion death by the intense irritation and inflammation set up by it. I ha,·e, 
]10wcvcr1 seen a case in which, even under these circumstances, the patient 
survived ten days. If, on the other hand, that portion of the organ have been 
ruptured which is uncovered by peritoneum, the urine will infiltrate into the 
cellular tissue between this membrane and the abdominal wall, and diffu!ling 
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itself widely, produce destructive sloughing or the tissues amongst which it 
spreads. In these cases life may be prolonged for some days, when the patient 
commonly sinks from the combined irritative aud inflammatory action. Still, 
however, it must be borne in mind, that numerous cases of injury of the 
bladcJcr, more especially from guo-shot wounds1 ha\•e recovered, and that, 
although we must look upon this accident as of the gravest character, yet that 
it cannot be considered as being necessarily fatal. 

'£he ~yrnptoms of a ruptured bladder nre sufficiently evident; tl1e injury in 
the hypogastric region, followed' by collapse, by intense burning pain in the 
abdomen and pelvis, with inability to pass the urine, or, if any have cscapc<l 
from the urethra, its being: tinged with blood, are usually sufficient to point 

~~t~~~er~a!~~~ ~[et 1~~a~~~~d~~ \m~~Y ~ 11 o~H131i<~~0b'u~t ais s1!~.~rdq u~71tt~~r~~ u~li~~; 
urine escapes, the surfreon may be sure that this organ has been burst. In the 
case of gun-shot injury, the escape of urine, which generally takes place through 
the track of the bullet, will afford incontestable evidence of the mischief that 
has been produced. 

In the treatment of these cases, the most important indication is the preven
tion of further cxtrarnsation by the in troduction of a full-sized elastic catheter 
into the bladder, which must be left there,_ so that the urine may dribble away 
through it as fast as it accumulates. If any si!-!n of cxtmvasat.ion makes its 
appearance, free and deep incisions should be made into the part, so as to facili
tate the early escape of the effused fluid and the putrid sloughs. I can not but 
consider all active antiphlogistic treatment as out of' place in these injuries, 
never having seen the slightest benefit from their employment. 'l'he only 
chance that the patient has, if once extensive extravasation have occurred, is 
that there may be suffic ient power left in the constitution to throw out a barrier 
of lymph that will limit the diffuse and slougl1ing inflammatory action set up, 
and the prospect of this would certainly not be increased by the employment of 
depletory measures. There will also be so great a call upon the powers of the 
system at a later period, after sloughing has fairly set in, that a. supporting or 
e\•en stimulating plan of treatment would rather be required. 

Foreign bodies, such as pieces of catheters, tobacco-pipes, pencils, &c., arc 
occasionally met with in the urinary organs, having been introduced through 
the urethra. In some cases they are soon spontaneously expelled, but more 
usually they require extraction; sometimes they may be fortunately seized with 
a small lithotrite or urethral forceps in the direc-tion of thei1· long axis, aud 
thus extracted; but more frequently they require to be removed through au 
incision made into the bladder. This is more safoly done by the mesial, raLher 
than by the lateral operation of lithotomy. 

It occasionally happens that musket-balls, pieces of clothing, &c., have been 
lodged in the bladder in gun-shot wounds of that organ. These speedily 
become incrustcd with urinary deposits, and gi.ving rise to the symptoms of 
stone in the bladder, require t-0 be removed by l1thotomy, an operation that has 
proved very successful in these cases, evidently in consequence of the healthy 
condition of the urinary organs. l\Jr. Dixon has c?llected from various works 
the details of 15 cases, in which balls that had either priwari ly entered the 
bladder or found their way into this organ by abscess or ulceration after beiug 
lodged in the, neighborhood, had been extrac.te~ by operation. _In 10 of these 
casel:i the result was successful; in the remarnrng 5 no record IS made of the 
termination. 

l\Ir. Stanley has related a remarkable case in which the ureter was ruptured 
by external ,·iolence, and in which the patient recovered; a very large :wcumu
lation of fluid forming on the injured side of the abdomen, with considerable 
circumscribed tumefaction and fluctuation, and which required repeated tapping 
In another case in which the pelvis of the kidney was ruptured, a similar col-
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1ection of mine took place within the abdomen, requiring tapping; as much 
as six pints being removed at one sitting. On examination after death, which 
occurred on the tenth week from the accident, a large cyst was found beliind 
the peritoneum, communicating with the pelvis of the kidney. 

Laceration of the 1irethra not uncommonly happens from kicks on the peri
neum, or in consequence of falls from a height, the patient coming astride upon 
a girder or a plank of wood, and rupturing the urethra at the triangular liga
ment. In these eases there is great bruising, and sometimes wound of the 
perineum, and if an attempt have been made to pass water, the patient will find 
himself' unable to do so, the effort being also accompanied by deep and burning 
pain, followed perhaps by the discharge of blood or a few drops of bloody urine 
from the urethra. The consequences of this injury are often most disastrous. 
The immediate result is usually estravasation of urine into the perineum, 
which 1 if not checked by proper treatment, rapidly passes forward th rough the 
scrotum up upon the abdomen, giving rise to extensive sloughing of every 
portion of cellular tissue with which it comes in contact, and leadiug perhaps 
to the rapid destruction of the integuments of these parts, and the consequent 
formation of extensive and deep abscess and ulceration. If the patient recover 
from this mischief, he will very likely do so with a fistulous opening in the 
perineum, and ultimately suffer from a \'cry intractable form of stricture, which 
in some cases may be completely impassable, in consequence of a portion of the 
urethra having been torn across and sloughing away. 

The treatment of' this injury consists in the early introduction of a catheter 
into the bladder. If this can be done before the patient has made an attempt 
at passing his urine, much of the immediate danger of the case may be averted, 
by the prevention of urinary infiltration. 'l'be catheter, which should be an 
elastic one, must be left in the bladder for a. few days. If any hardness, 
throbbing, or other sigu of irritation occur in the perineum, free incision should 
be made into the part, so as to afford a ready outlet for any urine that may have 
been effused. If the surgeon find it impossible to get a catheter into the blad
der, the urethra being torn completely across, he should pass it as fhr as it will 
g,o, and then puttinf? the patient in the position for lithotomy, make a free inei
s1on in the mesial line, upon the point of the instrument, so as to make an 
opening in the perineum communicating with the deeper portion of the urethra, 
or he might puncture through the rectum if the bladder be distended; but it is 
best to get a free outlet for the urine through the perineum, if possible. As 
the urine becomes extravasated, the surgeon must follow its course with free 
and deep incisions, supporting the strength of the patient at the same time by 
a. due allowance of stimulus and nourishment. If, when the urethra is com
pletely torn across, the urine finds a difficulty in escaping, and relief is not 
afforded by the perinea! incision, the bladder becoming distended, it should be 
tapped through the rectum, in the way that will be dcscrib'ed when we come to 
speak of diseases of the urinary organs. 

Forei[Jn bodies are occasionally impacted in the vag:ina or rectum. A varie:ty 
of things, such as pieces of stick, glass bottles, gallipots, &c., have been intro
duced into these canals. 'l'hcir extraction is often attended with great difficulty, 
in conse,1uence of the swelling of the mucous membrane over and around them, 
and the depth to which they have been pushed. In order to remove them1 

Jithotomy or necrosis forceps may be required. In some cases, the foreign 
body has been found to transfix the wall of the canal in which it is lodged, and 
by penetrating the peritoneum, has speedily occasioned the patient's death. A 
remarkable. case of this kind has recently occurred in my practice, in which a 
cedar pencil, five inches long, and cut to a point, had been forced up through 
the posterior wall of the vagina of a young woman into the abdominal cavity. 
llere it transfixed two coi ls of the small intestine, and after a sojourn of eight 
months was extracted by an incision through the anterior abdominal wall, mid-
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way between the umbilicus and Poupart's ligament, where its point was enga~ed 
in the fascia transvcrsalis. h had occasioned repeated attacks of peritonitis, 
and after its extn.ction death resulted from that cause. 

lulCERATION OF TUE PERINEUM.-'l'he perineum is occasionally ruptured 
duriug: parturition. When the laceration is of limited extent and recent, union 
may usually be effected by brin~ing and keeping the thighs to~ethcr immedi
ately after its occurrence. Should the lacerations haNc existed for some weeks, 
but not extend into the sphincter ani, it may u.:;.ually readily be repaired by 
paring th~ edges freely, and passing two deep quilled sutures so as to bring the 
oppo:-;tte sides together. 

When the laceration is very extensive, extending: through the posterior wall 
of the ,·agina, the perineum, the sphincter ani, and the rectum, in fact tearing 
through tbe recto.vaginal septum, more energetic and careful treatment will be 
required. 'l'hc bowels having been well cleared out, and the patient being 
placed in the position for lithotomy, the edges and sides of thn rent must be 
freely and deeply pared. 'l'he sphincter ani should then be 
freely divided on either side of the coccyx, as recommended F10. 13J. 
by )lr. Brown, in order that its action may be paralyzed and i 
all tension of the parts removed. 'l'hree points of quilled 
suture shoW.d then be deeply pa~.sed through the freshened 
sides of the lac<m1tion, and the edges brought together by a .· I I 
few points of interrupted suture (fig. 164). '.l'~c 8Ucccss of 
the operatiou will entirely depend on the attention best.owed 
on the after treatment of the case; the mode of conducting 
this has been lait.I. down with DJuch precision by )Jr. 13rown. 
'l'be principal points to be alt-Onded to are as follows :-Im
mediately after the operation, a. full dose of opium should be 
given, and a grain administered every sixth hour with the 
view of arresting all intestinal action. 1'hc patient should be laicl on her side, 
and a catheter retained so as to prevent any dribbling of urine over the raw 
edge;., which would be fatal to their union. 'l'hc deep sutures should be left in 
for four or fh·e days, the superficial ones for about a week; during this period 1 
have found it advantageous to keep the part covered with collodion. When the 
sutures arc removed, a. pad of dry lint, supported by a T bandage1 should be 
applied. The bowels should not be allowed to act for at least ten or twelve 
clays, lest the freshly united surfaces be torn through. During the whole of 
this period the patient's strength must be supported by good cliet1 and scrupu· 
lous attention paid to the cleauline;o,s of the parts. Plastic operations of this 
kind should not be performed unless the patient is in a good state of health. 

CITAPTER XXII. 

EFFECTS OF HEAT AND COLD. 

A BURN is the result of the application of so great a degree of heat to the 
body as to produce either inflammation of the part to which it is applied, or 
charring and complete disorganization of its tisBuc. A scal<l is occasioned by 
the application of some bot fluid to the body, giving rige to the same destruc· 
tive effects that arc met with iu burn&, though differing from them in the 
appearances produced. 



LrJcal effects.- Burns and scald~ nry greatly in ihe degree of Ji,;organization 
of tissue to which they gi,•c rise; this variation depending partly upon the 
inten:sity of the heat that is applied, and partly upon its dunition. 1:he :--mhlcn 
and brief application of flame to the surface produces but very slig-ht dil:'lor
µ;anization of the cuticle, with some inflam mation of the skin . If the part be 
exposed for a longer time to the action of the flame, as when a woman's clothes 
take fire, the cutis itself rnay be disorganized, and, if the heat be still more 
intense, as when molten metal falls upon the body, the soft parts may be 
deeply charred, or the whole thickness of a limb destroyed. So, also, lhe 
effects of scalds vary ~neatly, not only according to the temperature of the 
liquid, but according to its character; the more oleaginous aud thicker the 
fluid, the more severe usually will the scald be. 

'l'hcse yarious results of the application of heat to the surface have been 
arrnngcd by Dupuytrcn into six different degrees of burn. In the lst, there 
is merely a scorch of the skin, slight redness with cfHoresccncc of tbc cuticle, 
but no permanent injury. In the 2d degree there is not only general redness 
o( the part to which the heat has been applied, but \"Csielcs form, either at once 
or in the course of a few hours, and sometimc:s attain a very considerable mag
nitude. In the 3d degree, the cutis itself is destroyed, yellowi .. h-grey or 
brownish eschars forming, which involve the whole thickncbS of the skin, the 
surrounding integument being more or le,;s. reddened and vcsicatcd, and the 
part extremely painful. If this amount of rnjury is the result of a scald, the 
c::schars will be found to be soft, l'"lpy, and of an ashy-grey character. ln the 
4th degree, the whole thickness of' the skin and part of' the subcutancou:s cel
lular tissue are destroyed, dry, ye llowish-black, insensible cschars being formed, 
with considerable inflammation arouud them, lcaYing, on their separation, deep 
and luxuriantly granulating ulcerated surfaces. In the 5th degree, the esch::ir3 
extend more deeply, implicating the muscles, fa~cire, und soft structures. .And, 
in the Gth dc;rrce, the whole thickness of the limb is completely destroyed and 
charred. This is the celebrated classification introduced by Dupuytren, an1l 
adopted by most writers on the subject, as a }Jractical cxpo:..ition of the local 
effects of burns. These rnrious degrees are usually found associated, to a 

li~~~.~~~ ~:;.~c:~m:~;ci1:1~}a,'.i~~f;~~i!~ \~~~:i1~ore severe forms, the three or four fh":it 

The primary local f'f}Cc·t, then, of a. burn, if supcrfieia.l, is to excite inflam
mation of the skin; if more extensive, to deRtroy the vitality of more or lc~s 
of the soft structures, and C\"Cn the bones. When the cuticl~ is unbroken, the 
inflammation speedily subsi<lcs1 with some desquamation. When the soft parts 
are charred, they are detached by a }JroceRS of ulceration, a.nalogous to what 
happens in the separation of sloughs, and an ulcerated and suppurating surface 
is left, remarkable for the large size, the florid color, the great va.:;cularity. and 
the rapid growth of its wanulations. 'l'he cicatrization of such an ulcer as this, 
thouµ:h ~cncrally proceeding with great rapidity, has a constant tendency to be 
nrrcRted by the exuberance of the granulations. 'l'he cicatrix that results is 
usually thin, and of a bluiRh-red color, and is especially characterized by a ~rcat 
disposition to contract, becoming, after a. time, puckered up, and much indu-

~:t~~~ c:~;~~::ie~f~~~; ;i~a~~;~~t~~~:~~o~1~~1:c:r~~:~ii~r~n;h,~~!~~~£i~~v~~~n~t~i:tt~~ 
r1ucntly to the most serious deformities, and to the complete !Oi'S of' motion and 
use in parts. These cicatrices arc of a fibro-plastic and fatty character, and 
often extend deeply between, and mat together the muscles, vessels, and soft 
structures of a. limb, of the face, or neck. 

The co11stitutio11al efftcls resulting from burn are of the most serious and 
important character; they arc dependent not so much upon the depth of the 
injury as upon its situation, the extent of surface implica.ted, and the ao-e of the 
patient. 'l'hus, a. person may have his foot completely charred and bur~t off by 
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a stream of melted iron running over it, with far less constitutional disturbance 
nnd danger than if the surface of the trunk and face be extensively scorched to 
the first and second de~rces. Burns about the trunk, the head, and the face, 
being: far more likely to be attended by serious constitutional mischief than 
siu1ilar injuries of the extremities. In children the system generally suffers 
more severely from burns than in adults. 'l'he constitutional disturbance 
iuduced by bur.us, in whatever degree, ma.y be divided into three stages: 1st, 
thttt of dep1·css1on and congestion; 2d, of reaction and inflammation; and, 3d, 
of exhaustion and suppuration. 

bt. 'l'he perio(l of depression and conyestion occupies the first forty.eigM 
hours1 during which death may occur before inflammatory action can come on. 
Immediately on the receipt ~fa severe burn 1 the patient becomes cold1 collapsed, 
and is seized with fits of shivering, which continue for a considerable time; he 
is evidently suffel'ing from the shock of the injury; the severity of the shiver
ing is usually indicative of the extent of the constitutional disturbance induced 
by tbe burn, and is more prolonged in those injuries that occupy :t great extent 
of surface, than in those which, being of more limited superficial extent, affect 
the tissues deeply. On the subsidence of the symptoms of depression, there is 
usually a period of quiescence before reaction comes on, and during this period 
the patient, especially if a. child 1 not unfrequently dies comatose i death result. 
ing from congestion of the brain and its membranes, with, perhaps1 serous effu
sion into the ventricles or the arachnoid. Besides these lesions, the 
membrane of the stomach and intestines, as well as the substance of the 
arc usually found congested. 

The pathological phenomena. of this period are altogether of a congestive 
character. 

2nd. The n~xt period, that of reaction and inflammation, extends from the 
second day to the second week. In it irritative fever sets in early, with a degree 
of severity proportionate to the pre\•ious depression, and as this stage ad ranees 
special symptoms commonly occur dependent upon inflammatory affections, more 
especially of the abdorninal and thoracic viscera. Death, which is more frequent 
during this stage than in the preceding one1 is usually conneC'ted with some 
inflammatory condition of the gastro-intcstinal mucous membrane, or of the 
peritoneum. The lungs also are frequently affected, showing marked eYidence 
of pneumonia or bronchitis; but the cerebral lesions are not so common as in 
the first stage; though when they occur they present more unequivocal evidence 
of inflammatory a.ct.ion. 

It is in this stage of burn, that that very remarkable and serious sequela.} 
perforating ulcer of the duodenum 1 is especially apt to occur. Mr. Curling, who 
tir::t attracted attention to it, explained its occurrence by the supposition that 
llrtinner's glands endeavor by an increased action to compensate for the ~up
pression of the exhalation of the skin, consequent upon the burn i and that the 
irritation thus induced, tends to their inflammation and ulceration. This ulcMa
twn uiay, as )lr. Curling remarks. by rapidly proceeding t-0 perforation, expose 
the pancreas, open the branches of the licpatic artery, or, by making a commu
nication with the serous cavity of the abdomen, produce peritonitis, and thus 
cause death. It usually comes on about the tenth day after the occurrence of 
the injury i seldom earlier than this. The only exception that I am acquainted 
with was in the case of a. child nine years of age, who died on the fourth day 
after the burn, io Uui\·ersity College ilospital, and in whom an ulcer, about the 
i:;ize of a shilling, with sharp cut margins, was found in the duodenum, the in-

r~~~~\~U;l~l~:f i~~~~i~:~~e f~~~7~1~;s~e!~1~1 ~~~~~~~et~ ;1~a~~~,~~~,u:~e~~sh~~~, l:~ 
death occurring eight weeks after the injury from other causes, a recent cicatri.• 
was found in the duodenum. These affections seldom occ<ision any very m:n·kc-ri 
symptoms to indicate the nature of' the mischief, the patient suddenly sinkinp.'. 

22 
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!; :~:~:~~~~:r:~s t~~~t~e s~~.~~~~~~l~~~e,f ;!1,~u~:~ t:i~s ii1~~:~1~ .~~t~1;e~~:1~oc~~!o~!g~~! 
the intestinal mucous membrane; pain in the right hypochondriac region aud 
perhaps vomiting may also occur. 

3rd. The period of e..cluwslion and suppuration, continues from the flCC'lnJ 

week to the close of the case. In it we frequently have symptoms of hectic, 
with much constitutional irritation from the long continuance of exhausting 
discharges. If death occur, it i~ most frequently induced by inflammation of 
the lungs or pleura; affections of the abdomin(\l organs and brain being rare 
during this stage of' the injury. 

The influence of extent, degree, ancl situation, on tlrn prognosis of burn~ has 
already been stated. The most fot~'ll element indeed of these injuries is s11pa
ficial extent. The cutaneous secretion being- arrested over a large surface of the 
skin, congestion of the internal organs and of the mucous membrane must 
ensue; and hence death may happen directly from this cause, or from the super
vention of inflammation in the already congested parts; more particularly in tl1e 
early periods of life, when the balance of the circulation is readily disturbed. 
The degree of burn rather influences the prognosis unf.worably so far as the 
part itself is concerned, than as the general system is affected. rl'hc most fatal 
period in cases of burn is tLe first week after the accident. I find thatin 50 
cases of death from these accidents, 33 proYed fatal before the eighth day i 27 
of these dying before the fourth day. Of the remaining 17 cases, 8 died in the 
second week, 2 in the third, 2 in the fourth, 4 in the fifth, and 1 in the sixth 

The treatment of burns must have reference to the constitutional condition, 
as well as to the local injury. .A vast variety of local applications ha,·e been 
recommended by different surgeons,.such as flour, starch, cotton wadding, treacl('1 

white paint, gum, solution of India. rubber, &c. i the principle is, huwever, the 
same, viz., the protection of the burnt surface from the air. I shall here, how
ever, content myself with describing the method that is usually followed with 
much success at the University College Hospital. 

The constit1tli011al treatment is of the utmost consequence. "\Ye haYe seen 
how death arises at various periods after these accidents from different causes, 
and we must modify our treatment accordingly. The first thing to be done after 
the infliction of a severe burn is to bring about reaction; the patient is trembling 
in a state of extreme depression, suffering great pain, and may sink from tl1e 
shock unless properly supported. A full do!;e (about thirty minims for an adult) 
of the liquor opii should be given at once in some warm brandy and water, and 
repeated, if necessary, in the course of an hour or two; to a child the dose 
must be proportioned according to the age. The burnt clothes ha,·ing been 
removed, the l)atient should be laid upon a blanket, and, \rhatever the degree 
of the burn, be well covered with the finest wheaten flour by means of an onli
nary dredger. The flour should be laid on thickly, but uniformly and gradually, 
forming a soft and soothing application to the surface. If the cuticle have been 
abraded or vesicated, the flour will form a thick crust by ndmixture with the 
serum discharged from the broken surface. If the skin be charred 1 the discharge, 
which will be speedily set up around the eschar1 will take the flour on to the 
part, forming as it were a coating impervious to the air. The crusts thus formed 
should not be disturbed until they become loosened by the influence of the dis
charges of the part, when they should be removed; and the ulcerated surface 
that is exposed, dressed with water-dressing, red wash or lead ointment, accord
ing to the amount of irritation existing:, the suppurating sore indeed being 
managed on ordinary principles. In some cases lint dipped in the" Garron oil," 
composed of equal parts of liuseed oil and lime water, to which a small quantity 
of spirits Of turpentine might be added1 has appeared to agree better than any
thing else, and in others cotton wadding answers admirably. , ·whatever local 
application be adopted, I hold it to be of the utmost importance in the earlr 
sta;;cs of the burn to change the dressing as seldom as possible; not until it 
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nns been loosened, or rendered offensi>e by imbibition of the discharges. 
EYery fresh dressing ca11~cs the patient ,·ery severe pain, and certainly retard~ 
materially the progress of the case. 

'\'hen the stage of reaction has fairly set in, the patient's secretions should 
be kept free by the administration of an occasional mild purgati\'C and salines. 
Shouhl any inflammatory symptoms about the head, chest, or abdomen manifest 
themselves1 it will be necessary to h:we recourse to antiphlogistic treatment 
proportionate to their severity. I ha\'C certainly seen patients saved under 
these circumstances by the cruployment of blood-letting and the proper appli
cation of leeches. At a later period in the case, when the strength has been 
exhausted by the continuance and the amount of the discharges, good diet, 
quinine, and a. general tonic plan of treatment will be required, and any symp· 
toms of hectic that supcn·c>ne must be met in the ordinary way. 

As cicatrization advances, much attention should be paid to repressing the 
exuberant granulations by the free use of the nitrate of silver, and the position 
of the part must be carefully attended to, so as to counteract, if possible, the 
after-contraction that ensues. With this view, the part must be properly fixed 
by means of bandages, splints, and mechani<'al contrivances, specially adapted 
to counteract the tendency to contraction of the cicatrix. This is especially 
necessary in burns about the 'neck, when there is a tendency for the chin to be 
drawn down on to the sternum, and great deformity to be thus occasioned; and 
in burns at the inside of limbs or the flexurcs of joints, when after-contraction 
is very apt to ensue. In such cases I have advantageously employed the elastic 
traction of India-rubber bands to counteract the tendency to contraction of the scar. 

Operations for the removal of the effects of contraction, consequent upon 
burns, arc occasionally required, and if judiciously planned and executed, may 
<lo much to remedy the patient's condition. The great obstacle to the success 
of these operations, howeYet, consists in the fact that the gl'anulations which 
spring from the contracted cicatrix are in their turn liable to take on the same 
contractile action as the original cicatrix. After the division of the cicatrix, 
also, it is often found that the subjacent structures have been so ri gid ly fixed 
in their abnormal position a:; not to admit of. exten~ion. It may then be neccs 
sary to divi<le some of these, as fascire and tendons, before that part can ho 
restored to it.s normal shape. 

'fbese operations are most likely to be successful when they are practised fo1 
contractions at tbc flexures of the joints, as at the bend of the elbow, for in
stance. 'l'here, all that need to be done, is to divide the cicatrix down to the 
subjacent healthy structures, and then, by the proper application of splints or 
screw apparatus, gradually to extend the limb; if any muscles or tendons are 
found to offer resistance they may be divided, if this can be done without 
inflicting too serious a wound upon the part, and impairing its after-utility 
Much caution, however, will here be necessary; for if the contraction be of old 
standing, the arteries and nerves will likewise have become shortened , and 
will be incapable of stretching under any force that it may be safe to employ 
Operations that are undertaken for the removal of the disfigurements that occur 
about the face and neck as the result of burns, require much management. 
[nstead of simple division or the cicatrix, it has been proposed to dissect it 
lway entirely in some case~ 1 in others, to transplant portions of healthy skin 
upon the surface thus denuded, or tha.t results from the gaping of the wound 
durin; extension of the limb. In other instances, again, to divide it gradually 
b.y the pressure of a silver wire, pai<scd through and twisted O\'er it. In add1· 
lion to the division of the cicatrix, )Jr. James, of Exeter, and l\tr. Quain, have 
in these cases very successfully employed a screw-collar, by which the chin can 

b~ ~~~;~t!~fo~ ~!1:/~:~~;~j:;11f~~~a~:rxntc~!~01~1:[tr~~:~i~~~ri'~h~~~ctt~~·knes~ 
ot a limb; the part charred should then be removed at once, at the most con~ 
\'enient point above the seat of injury; so also amputation may be required at 
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a later period, if, on the separation of the eschars, it is found that a large join~ 
has been opened, :rnd is suppurating, or if the disorganization of the limb is 
so great as to exhaust the powers of the p:-itient in the efforts at repair. Great 
caution, however, should be employed in determining on the propriety of am. 
putating when the burn has extended, thoug-h in a minor degree, to other rarts 
of the body, lest the powers of the patient be insufficient for the double call 
that will thus be made upon them. 

When the body bas been exposed to severe or long-contmucd cold we find, 
as in the case of burns, that local and constitutional effects arc produced. '.l'he 
local i·ujluence of cold is chiefly manifested on the extremities of the body, as 
the nose, ears, chin, hands, and feet, where the circulation is less actiYe than at 
the more central parts. It chiefly occurs to an injurious degree in very young 
or aged persons, or in those whose constitutions have been depressed by want 
of the necessaries of life. 

In the first degree of frost-bite tlrnt c:ills for the attention of the surgeon, 
there is a feeling of stiffness, with complete numbness of the part that has 
been exposed to cold; it looks pale, has a bluish tint, and is somewhat shrunk. 
In this state the 'i!'itality of the part is not destroyed, but is merely susprnded. 
On the return of circulation and the vital actions in the affected part, a burning 
tingling pain is felt, it becomes red, and shows signs of a tendency to inflamma. 
tory action. Indeed, this appearance of inflammation, often accompanied by a 
burning sensation, is probably the immed iate consequence of extreme degrees of 
cold, as is experienced on touching"solidificd carbonic acid or frozen mercury. 

In the next degree of cold, the vitality of the part is completely destroyed; 
all sensibility and motion in it are lost, it becomes shrunken and livid; but 
though its vital ity may liave been ann ihilnted by the immediate application 
of the cold, it is not until the part has become thawed that gangrene usually 
manifests itself; it then appears to do so by the violence of the reaction in· 
duced, the part rapidly assuming•a black color, becomi ng dry, and separating: 
eventually, as all other mortified parts do, by the formation of a li ne of ulcera· 
tion around it. 

The conslillltional effects of a low temperature need not detain us. It is well 
known that after exposure to severe or long-continued cold, a feeling of heavi
ness and stupor comes on, which gradually creeps on to an irresistible tendency 
to sleep, which, if yielded to, terminates in coma, and a speedy1 though pro
bably painless, death. 

The t1·eatment of frost-bite comists in endeavoring to restore the vitality of 
the frozen parts. In doing this the great danger is, tlrnt reaction may run on 
to so great a degree as to induce sloughing of the structures whose vitality has 
already been Beriously impaired. In order to prcYent this accident occurringi 
the most gradual elevation of temperature must be had recourse to for restoring 
the part. The patient should be placed in a cold room, without a fire, any ap
proach to which would certainly lead to the destruction of the frost-bitten mem
bers. These must then be gently rubbed with snow, or cold water, and held 
between the hands of the person manipulating; as reaction comes on, they m~y 
be enveloped in flannel or woollens, and a small quantity of some warm liqmd 
or spirit and water administered to the patient. Ju this way sensibility and 
motion will gradually return, often with much burning and stinging pain, red
ness, and vesication of the part. If gangrene have come on, or if the reaction 
run into sloughing, the sphaeclatcd part, if of small size, may be allowed to 
detach itself by the natural process of sepnration; if of greater magnitude, am
putation of the inj ured limb may be required. This should be done at the 
most convenient situation for the operation so soon as the line of separation has 
folly formed. 



DIVISION THIRD. 

SURGICAL DISEASES. 

CHAP'l'ER XXIII. 

ABSCESS. 

AN abscess signifies a collection of pus occurring in any of the tissues or in· 
ternal cavities of the body. In structure, an abscess consists of an accumulatiou 
of pus situated in the midst of, and surrounded on all sides by a layer of fibrine 
deposited in and consolidating the neighboring tissues. · 'J.'his lymph, which 
constitutes the wall of the abscess, varies greatly in thickness and consistence, 
in some cases being scarcely perceptible, in others, some lines in thicknc~s and 
of corresponding firmness, constituting, perhaps, the principal part of the mass. 
'fhis wall of" limiting fibrinc" is always 1'ery vascular, in consequence of the 
inftammation and congestion of the ti~sues that enter into its composition. 
Outside it there is an infiltration of sero-plastic matter, and beyond this again 
we reach the healthy tissue. 

Surgeons divide abscesses into various kinds, according to the symptom 
attending them, their duration and cause. Thus they speak habitually of 
utute and chronic:, hot and cold, lymphatic, diffuse, metastatic, and puerpeMl 
abscesses. 

The acute or phlegmonous ab~cess may be taken as the type of the disease 
When it is about to form, the part which has been previously inflamed swells 
considerably, with a throbbing pulsatilc pain; the skin becomes shining, glazed, 
and of a somewhat purplish-red. If the abscess be very deeply seated, the 
superimposed tissues become brawny and redematous, without, perhaps, any 
other sign indicating the existence of pus. As the swelling approaches the 
surface it softens at one part, where fluctuation becomes perceptible, and a 
bulging of the skin covering its summit takes place j thi s poh1ti11y of the 
a&s<'ess indicates that it is about to burst, and discharge its contents, which it 
speedily will through a circular aperture formed in the skin. The pointing 
is an interesting pathological phenomenon, and takes place in the following 
way: -An abscess, originally formed perhaps deeply in the ~ubstance of a. 
limb, enlarges by the extension of the periphery of its wall, aud by the 
innermost layers of this structure at the same time degenerating into pus. 
As the wall extends, it has a special tendency to approach towards a free 
surface, whether that be external or internal , skin or mucous membrane; all 
the tissues between it and the surface towards which it is progressing being 
gradually absorbed or melting into the abscess. It is in this that the poi11ti11y 
essentially consists, and the mode in which it is finally accomplished wou~d 
appear to be as follows: - the pressure that the tumor exercises from withm 
outwards causes compres>:ion of' thos<' vessels, that, passing from the deeper 
parts, ramify between the summit of the abscess and the superjacent ski n for 
irs supply. In consequence of this pressure upo11 1 and interference with 1 the 

( 04!) 
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circulation through tbese >essels, the nutrition of the parts supplied by them 
is arrested, and they become softened 1 tli&integratcJ in structure, and less 
resistant 1.o the progress of the tumor than those ti:-;sues which sunound it on 
other sides, and which have not had their vascubr supply interfered with 1 or 
lost their normal cohes ion. The absce:,S then naturally makes its way at this, 
the point of its circumference, where it meets with least resistance to its pro
gress. As it approaches the surface, the skin at first becomes more or less livid, 
tense, and ce<lcmrntous, conditions indicating the interference wiLh its circula
tion; as the summit of the abscess presses upwards, the overlying skin loses its 
tension, and becomes relaxed; it then sloughs at the most central point, from 
whicJi the cuticle has previously peeled off, and the outward pressure of the pus 
speedi ly detaching the slough, the abscess discharges itself. Though acute 
abscesses, if left to themselves, usually run this course and burst through the 
skin, the mucous or serous surfaces, or even into the interior of joinl<i, ye~ some 
collections of pus, if very deeply seated, cannot find their way to the surface1 
but extend through the cellular I}lanes of the limb in a lateral direction, bur
row~ng .and undermining yarts to a g1~:at e.xtent; o.r i!' situated in dense ~nd 
u11y1cldrng structures, as rn bone, are unpn:-;oned within a case through which 
they may be unable to penetrate; in other rare instances, the abscess disappears 
by the pus becoming absorbed. AfLer an abscess has burst, the cavity usuallj 
closes by granulations spri nging up from within, and by the collapse of its walls; 
in some cases, ]ioweYer, it does not completely close, but contracts into a narrow 
canal, forming a. sinus or fistula. 

Chronic ab.~asi;es are of very common occurrence, a piece of dead bone having 
giYcu rise to irritation in its vicinity, or a. gland, or some portion of the subcu
taneous cellular tissue ]rnving become indurate<l, tcnder1 or subacutely inflamed, 
at last slowly and without any constimtional symptoms, or much appearance of 
local disturbance except the swelling, softens and breaks down into a somewhat 
thin, flaky, curdy, purifonn fluid, though in other instances the pus is perfectly 
healthy. These abscesses do not readily point, but often extend laterally, bur
rowing for a considerable distance from their original seat. In other cases they 
become circumscribed by a thick and dense wall of fibrine, through which it may 
be extremely difficult, and perhaps impossible, to detect fluctuation, the disease 
then simulating a solid tumor. The duration of these chronic abscesses with
out opening, is often very remarkable, even when situated in sofo parts. I ha\•e 
seen large chronic abscesses in the iliac fossa and groin, perfectly stationary for 
nearly two years. ·when situated in denser structures, as in the substance of 
the breast for instance, the wall may become so dense as to resemble a cyst1 and 
the disease will continue in the same state for a great length of time. In the 
bones, abscesses may exist for an indefinite period 

The cold, l!Jmpltatic or congestive abscess occurs not un'frcquently with but 
very slight precursory local symptoms, and indeed not uncommonly without any 
at all. 'fhe patient, who has usually been cachcctic1 and suffel'ing some time 

- fr~m gene1'ai debility, after feeling :iligbt uneasiness in the groin, iliac fossa, or 
ax1lla, finds suddenly a large fluctuating tumor in one or other of these situa
tions; there is perhaps no pain in the part, and no discoloration of the skin, but 
the fluctuation is always very distinct, the limiting fibrine being in small qua.n
tity. On opening such an abscess as this, there will usually be a copious dis
charge of thin unhealthy pus, which when examined under the microscope 
will be found to contain ill-developed, withered cells; in some cases the con
tents appear to be a clear semi-transparent or oily-looking matter, probably scro· 
plastic effusion. 

Dljfw;e abi:Jccss forms rapidly in the cellular tissue, as the result of diffuse 
111flammation of it. In these cases there is no limiting fibrine, and hence the 
pus often spreads widely, producing extensive destruction of parts before it is 
lliscoverec1. A particular rnriety of this form of abscess is the puerpe1·al, occur-
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rin~ in women after parturition, in various IJ31'ts of t.he body, especially in the 
iliac fos:;a, the cellular planes of the thigh or in the joints, and in the adipose 
ti.s~ue of the orbit, often destroying the globe of the eye. 'fo these forms of 
the disease the mrlaslatic abscesses are closely allied. 'l'hey commonly occur in 
connection with phlebitis and pyemia, are very numerous, and are met with in 
the substance of organs as well as the cellular tissue and joints. 'l'he three last 
species of abscess are varieties of the acute form. 

'l'he ~ymp!m'itic 01· emplty1Jcmato11s al.Jsces.~, which contains gas as well as pus, 
is occas10nally met with in the neighborhood 
of the mucous canals, chiefly at the ante- F10."135. 
rior and lateral parts of the abdominal walls 
and about the sacrum. Sometimes the com
munication with the intestine is nry free, 
in other cases ,it is not so evident. These 
collections arc often perfectly resonant on 
percussion, the air being abo,·e, the fluid 
below, and sometimes gurgling, is \'ery dis
tinct in them. 

Abscesses are met with in all regions of 
the body, but more especially in the ecllu
b.r tissue; particularly in those parts where 
this ti:::suc is abundant, and the absorbent 
glands are numerous. 'They may occur at 
any period of life, from the earliest infancy 
to old a.ge. I have opened a very large ab
i:;ccss in the axilla of a child about a fort
night old. 'l'hcir size varies from that ofa 
pin's point to a tumor containing a pint or 
more of pus. In some cases when yery 
large they are multilocular, the different 
cssts being connected by narrow channels 
of communication; in this way I have seen 
a large :ib:;cess extending from the lumbar 
,·ertebrm through the iliac fossa down the 
thigh , the ham. and the leg, until at last it 
was opened by the side of the tendo Achil
Jis, forming five or six distinct cysts, com
municating with one another by contracted 
channels (fig. 135). 

rfhe press1tr{'.-fJTects of absCefiS are often 
important. By compressing the nerves of 
a part it may give rise to very seyerc pain 
and spasm at a distance from its seat, :rnd in th is way in some appare1otly neu
ralgic affections it has turned out that the pain bas been occasioned by the pres
sure of an abscess on the trunk of a neighboring nerve. When blood-vessels 
come into relation with an abscess, they usually become coated by a thick layer 
of lymph, which guards them from injury. In some cases, however, they become 
obliterated by the conjoined effects of the pressure and the inflammation, in 
which they partake as well as the adjaeent tissues. In othe1: cases, more par
ticularly in strumous and cachectic individuals, the blood-vessels not ha\'ing 
been guarded by the protecting lymph, have ulcerated and burst into the cyst 
of the abscess, occasioning sudJen, dangerous, or even fatal hemorrhage. It is 
s.elclom, howe\'Cr, that a large artery or vcius pours its contents into an abscess 
that had not been opened. The Yarious mucous cauals, more ci:.pecia lly the 
trachea and the urethra, may be injuriously compressed by neighboring ab .. 
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scesses; so also bones may become nccrosed, and joints inflamed and destroyed, 
from the same cause. 

The diagnosis of abscess, though usually easily made, at limes rer1uirc'! 
attention. The surgeon believes that an acute abscess i!< about to fonn when, 
after rigors and some modification of the inflammatory fever, he finds the locnl 
signs characteristic of the formation of 1rns; more Cbpccially a throbbing pain 
in the part, with £oftcning of any induration that may have existed, :rnd crdema 
of the cellular tissue covering it. His suspicion is turned to certainty, and he 
knows that an abscess bas·forwcd, when, after the occurrence of thc~e symptomc:, 
fluctuation can be felt, and the other signs manifest tbcmsch·cs. This fluctua
tion may, however, readily be confounded with the undulatory sensation that is 
communicated by some tissues from the mere infiltration of sero-plastic fluid 
into them, or e''Cn without this, from their natural laxity, as is sometimes the 
case in the cellular tissl\Cs of' the nates and thigh in persons of lymphatic 
temperament. This, indeed, is a difference of degree rather than of kind, as 
pus would make its appearance in the course of a fow hours, if the tumor were 
left to itself. The mere occurrence of fluctuation is not of itself sufficient to 
determine more than that a fluid exists in the part. 'l'he question nece!'l~arily 
:irises, is this fluid pus? In the majority of' instances the history of the case, 
the ~haractcr of the pain, the previous existence and the continuance of symp
toms of inflammation, enable the surgeon to answer in the affirmati\"e . Hut if 
there be but obscure eddence of inflammation having existed, and if the swelling 
be of long standing, the fluctuation being perhaps deeply seated and indistinct, 
the safer plan will be for the surgeon to introduce an exploring needle, and to 
see what the true uaturc of the fluid is i by this simple means many embarrass
ing mistakes in diagnosis may be avoided. 'l'hc tumors with which absces:<es 
may be confounded, are those soft solid growths in which there is a high degree 
of elasticity, gi,·ing rise to a species of' undulation, as in some kinds of enccpba
loid tumor; so also fluid tumors of ''arious kinds, such as cysts and enlarged 
bur:;m1 may be confounded with abscess. In these cases the prc\1ious symptom!'!, 
the situation, and the general appearance and feel of the tumor, will usually 
enable the surgeon to effect a ready diagnosis; but should any doubt exist, the 
cxplorin)? needle or trochar must be introduced. when the escape or not, of a 
drop or two of pus will determine the question. Coxeter's "suction trochur" 

Frn. 136. 

(fig. 130), is of e~pecial service in cases in which it is desirable to withdraw 
sorne of the contained fluid for closer examination. 1'hc diagnosis of an abscess 
havi ng pulsation communicated to it by a subjaccnt artery, from an ancuri!'lm, 
will be discussed when we come to speak of that disease. It may be well to 
mention that the pains occasioned by the pressure of some forms of chronic 
abscess upon neighboring 11erves have been mistaken for rheumatism. 

Abscesses vary greatly in danger, according to their nature, size, situation, 
&c. The chronic form is usually attended by more risk than the acute and the 
diffuse. The puerperal and pyemic are especially hazardous to life, being gene· 
rally as~ociated with a. bad state of the blood. 'l'he large size of some abscesses 
is an clcm.ent of great risk, occasioning not only a Ycry abundant discharge of 
pus, but hkcwisc great constitutional irritation when opened. .Abscesses that 
11.rc situated in the neighborhood of important organs, as about the neck of the 
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bladder, or in the anterior mediastinum, arc necessarily much more hazardous 
from the peculiarity of their situation than those which are met with in less 
important regions. '!'he cause of the abscess also influences the result; if it be 
a piece of dead bone that can be removed, the discharge will speedily cease on 
its being taken away, but if it be so situated that it cannot be got rid of, it will, 
by acting as a continuous source of irritation, keep up a discharge that may 
eventually prove fatal. The constitution of the patient iuflucnces our prognosi~. 
Such an amount of discharge as would inevitably prove fatal in a cachectic 
system, may influence a sound one but very little; so also, the wasting effect of 
~he abscess is better borne about the middle than at either of the extreme 
periods of life. 

'!'he treutnunl of abscess presents three points requiring attention. The first 
object should be to prevent the formation of matter; the next, to take steps for 
its evacuation when formed; nncl, lastly, to endeavor to close the cnvity that 
results. 

In order to prevent the formation of matter, it is necessary to get rid of any 
local irritant that may exist; thus dead bone should be removed, or extravasatecl 
urine let out of thu cellular tissue. After this has been done, the preventive 
treatment must consist in the active employment of local antiphlogistic means, 
such as leeches and cold evaporating lotions: any slight tenderness that con. 
tinues after the inflammation has subsided must be remo,1ed, and that swelling 
from exudatioh matter, which is especially the precursor of chronic abscess, 
111u~t be got rid of by the continuous application of some discutient lotion. One 
composed of iodide of pot.ass, 3 i., spirits of wine, 5 i., water, 5 vij. 1 is extremely 
useful; in some cases absorption may advantageously be promoted by mercurial 
ointments or plasters. When once pus has formed, it is a question whether it 
can be absorbed again; in general, it certainly cannot, more especially if once 
a distinct cyst has formed around it; but in some cases it may undergo absorp· 
tion; thus, in hypopium, we occasionally observe that the pus deposited · in the 
anterior chamber of the eye is removed, and I think it probable that the same 
may happen when it is infiltrated into the tissues of a part, without a very dis 
tinct wall surrounding it. The more fluid parts of chronic absces:::cs occasionally 
become absorbed, leaving a cheesy residue behind, which may degenerate into 
cutaceousmatter. 

When, notwithstanding the employment of antiphlogistic means, it is evident 
that pus is about to form, the treatment should be completely changed, and by 
the aid of 'rnrmth and poultices, an endeavor should be made to hasten suppu
ration. When this is fully established, the abscess having become "ripe," steps 
must be taken for the evacuation of the matter. The treatment of acute and 
of chronic abscesses differs essentially in this respect. 

Io the awle abscess the matter should be let out as soon as it is fully formed, 
especially in those varieties of the disease connected with a m~rbid state of the 
system, as in the metastatic and puerperal forms. When this 1s done, the con. 
stitution at once experiences great relief, the fever and general irritation sub
siding materially; the free incision by which this is accomplished not only 
letting out the pus and lymph, but removing tension, and by encouraging local 
bleeding, lessening the inflammatory action. The rule of opening an acute 
abscess early is especially imperative when the pus is formed in the sheaths of 
the tendons and under fibrous expansions, as in the palm of the hand; so1 also, 
when it is situated deeply in the cellular planes of a limb, under the larger 
111uscles, where it has a tendency to diffuse itself extensively. In those cases 
likewise in which it is lodged in close proximity to a joint, or under the peri· 
osteum, it must be let out early; so also when it presses upon mucous canals or 
important organs, as on the urethra or trachea, or when it is dependent on the 
i:ifiltra.tion of an irritant fluid into a part, as by urinary extravasation, it must be 
erncuoteU without delay. The pus should always be let out early before the 
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skin covering it is thinned, when tbe abscess is situated in tlrn neck or in 
any other part where it is desirable that there should be as little scarring as 
possible. 

In the case of cltronic abscesses, the rule of surgery is not so explicit. Here 
the collection is often large, coming on without any very evident symptoms, and 
giving rise to no material inconvenience; but if it be opened, putrefaction of 
the pus, consequent upon the entry of air into the extensive cyst, will give rise 
to the most serious constitutional disturbance, setting up irritative fever that 
may rapidly prove fatal in a debilitated frame, and should the patient c~capc 
this danger, the drain of an abundant suppuration may speedily waste him. 
llencc, it not uncommonly happens that a. patient may carry a chronic abscess 
unopened, without any nry serious disturbance, for many months or e'•cn years, 
but when once opened, that be will die in a few days. If, however, the chronic 
abscess be so small that no danger is to be apprehended from the inflammation 
of its cyst, or if it be situated in parts where its presence ma.y give rise to dan
gerous pressure, the matter should be Jet out without delay . 

'!'here arc three modes by which abscesses may be opened, each of which 
possesses advantages in particular cases :-these are by incision, by tappiny 
with a trochar, and by making an aperture into the cyst with caustic. 

lncis1"on is the only plan that should be practised in acute abscesses. For 
this purpose a lancet, an abseess-bistoury (fig. 137), or a sickle-shaped knife may 
be used. The incision should be made either at the point where fluctuation is 
most distinct, or at the most dependent part of the tumor, so as to prcvenr. 
after-bagging of the matter. It should be made by holding the bistoury or 
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lancet short, and introducing it perpendicularly into the softened part. If the 
depth to be reached is considerable, a bistoury should be used, t..he blade of 
which should be half turned round after its introduction, when the pus wells 
up by its side, the point being felt to move freely in the ca,·ity of the abscess. 
The incision must then be continued for a moderate extent in the direction of 
the natural folds of the skin of the part, or in the course of the vessels. 'l'he 
pus should be let out freely, so as to allow the walls of the abscess to collapse, 
but it should not be forced out by squeezing the sac. It may happen, after the 
escape of the pus, that the cavity of' the ubscess fills with blood by the rupture 
of' some small vessel situated in it.s wa.11; this, however, is of little moment, the 
hemorrhage speedily ceasing on the a.pplication of pressure, of a bandage, or of 
cold. After the opening has been made, a poultice or water-dressing must be 
applied; the cavity left, eventually fills up either by the coalescence of its sides, 
or by granulating from below; if it fill again with pus, a fresh incision, termed 
a "counter-opening," must be made in the most dependent part. 

In the treatment of chronic\and cold abscess, all three plans may be employed 
for opening the sac. If it be of small size, an incision should be made into it 
at once. If the collection be considerable, we must wait until an opening has 
been rendered necessary by the tendency to implieatioa of the skin, or by inju
rious pressure being exercised on important varts; the pus slrnuld then be let 
out by the ''alvular- aperture recommended by .Abernethy, the object being to 
limit the entry of air into the interior of the absce:ss, to Jessen the chance of 
putrefaction of any pus that is left, and of eonsccutirn inflawwatiou of the cyst. 
The valvular opening is made by drawing the skin covering the abscess well to 
Jne side, then passing the bistoury directly into the sac, and allowing as much 
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of the pus to escape as will How out by the collapse of the walls of the ab.sccss; 
before the matter has quite ceased to fiowi and before any air can consequcnt.ly 
have got into the sac, the skin should be allowc<l to recover its natural po:;ition, 
110 that the aperture in it nnd in the cyst may no longer directly commuuicatc. 
A piece of plaster, or of lin t soaked in collodio11 1 should be placed upon the 
external wound. which will probably heal under this covering in the course of 
a short time. 'Yhcn the cyst of the absccs.s has again filled somewhat, this 
process may be repeated; and less and less pus bci)l).{ allowed to accumulate in 
it before each succeeding evacuation, it may gradually contract and close. 

Instead of making the valvular opening in this way, a chronic abscc.ss may 
sometimes be advantageously opened by tapping with a trochar and canula of 
moderate size, tJie instrument being introduced obliquely between the skin and 
the ab:.ee.~s, and then made to dip down into the sac. After the withdrawal of 
the canula, the aperture may be closed as in the former case. There is, how~ 
ever, one disadyantagc in this plan of opening abscesses; that if the discharge 
be curdy or sbreddy, it is very apt to block up the canula, and thus to interfere 
with the proper evacuation of the matter. 

'l'hc potas:sa fusa 1 though a. painful application, may be adrnntageously used 
for opening those chronic abscesses, the skin CO\'Cring which is much under
mined, congested, and discolored. In these cases I commonly employ it with 
great adrnntage. It is also useful in the after-treatment, when much solid 
pla,-tic matter is left, by dissolving this away, and thus preventing the formation 
of sinuses. 

In some forms of abscess it will be found that those processes which nre 
necessary for the contraction a.nd closure of the cyst, after its contents have 
been evacuated, do not readily take place; and it becomes necessary to have 
recourse to other measures, in order to excite sufficient heahhy infl.:unmatory 
actio111 to occasion the deposition of that plastic mutter by which the cavity is 
filled. With this view, a. scton of two or three threads may very usef'ully be 
pa~sed across the cyst by means of a nrovus needle, or by a long straight needle 
pushe<l up through the canula used for tapping (fig. 1.38). It should be left 
in for a few days, by which time healthy inflammation will be set up. In other 
cases again, after the cy!:>t has been tapped, the red wash or some tincture of 
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iodine should be injected and left in. These methods of exciting inflammation 
are especially useful when the cyst is thin, and of a Yer)' chronic character. 
When the walls arc very thick and dense, as sometimes happens in abscesses 
of very old standing situated in the neck, an elliptical piece of the anterior 
portion of the cyst should be dissected out, a.nd the remainder of the cavity, 
lightly drc~...;ed with lint, be allowed to fill by granulation. This plan of 
treatment. is bften very successful, a.nd I haYe in this way cured abscesses in 
the neck of sen11 or eight years' standing1 which have resi1;ted every other plan 
cmploye<I. 

'l'he constitutional treatment of abscess must be conducted on the general 
principles laid down in discussing the management of suppurative inflammation 
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(p. 97); but it must b~ borne in mind, that as abscess is always a disease of 
debility, a tonic and stimulant plan will early be required. 

SINUS AND FISTULA. 

After an abscess has been opened, its cavity may not fill up completely, but 
contracting into a. narrow SU}Jpurating track, forms a canal without disposition 
to close, and from which a small quantity of pus constantly exudes, thus consti
tuting a sinus or.fistula. 

'l'he cause of this non-closure of the cyst of an abscei;;s may be referred to 
the following heads: -1st. 'l'he presence of a. foreign body, as of a piece of 
dead bone at the bottom, may keep the track open; :ld. The p~sage of irrita
ting secretions, as of urine, faces, saliva, &c., through the abscess, will pre'\'cnt 
its complete closure; and 3d. 'l'he contraction of neighboring muscles will 
occasionally prevent the due coalescence of the sides of the abscess; as when it 
is in the neighborhood of the sphincter ani, and a.s may occasionally happen in 
abscesses about the limbs. 

A sinus or fistuh eonsii;;ts of a narrow channel, often long and winding, 
having an external orifice that is usually somewhat protuberant, being situated 
under or in the midst of loose florid granulations. 'l'he walls ot' this channel, 
which arc always induratcd, arc lined by a structure resembling mucous mem
brane i this, however, it is not, but simply consists of a. la.yer or imperfectly. 
formed grauulations, exuding ichorous pus. If the orifice be occluded, this pus 
will collect within the sinus, and distending its walls, reconvert it into an 
abscess. Jn structure, therefore, a. sinus or fistula may be said to be a long, 
narrow, chronic abscess, with a permanent external aperture. 

'fhe trcylment of a sinu!:l or fistula has reference to its cause in the fint 
instance; for until the foreign body that keeps it open and maintains the 
discharge is removed, it will be useless to attempt its closure. After it!j 
remoYal, we may endeavor to procure obliteration of the sinus by one of three 
methods. 

1st. '.l'he employment of pressure, by means of a roller and graduated 
compresses, so as to cause an agglutination of its opposite sides, This plan is 
useful in those cases in which the sinus is recent, without much surrounding 
in<luration, and so situated} as upon the trunk, that pressure can easily be 
applied. 

~d. A more healthy inflammation may often usefully be excited in the sinus, 
by injecting it from time to time with red wash, or with tincture of iodine, by 
passing the threads of a seton through it, or stimulating it by the occasional 
contact of a red-hot iron. My colleague, Mr. Marshall, has invented a very 
ingenious and useful apparatus, by means of which a platinum wire, introduced 
cold} is heated red-hot by the galvanic current. This plan of treatment, which is 
fully detailed in a paper published in the ".Medico-Chirurgical Transactions" 
for 1851, has frequently been employed with much success in the University 
College llospital in the treatment of fistulre and sinuses to which other methods 
were not very applicable. 

3d. 'l'he last method consists in laying open the sinus from end to end, and 
then dressing the wound so that it may heal from the bottom; in this way 
neighboring muscles, tha.t have kept it open by their contractions, may al~o 
be set at rest. 'l'hc di\'ision of the sinus should be done with a probe-pointeil 
bi~toury, introduced through the external opening either by the aid of a 
director or without such assistance. 'fhe operation s.hould be do"ne effectually, 
the sinuses being usually followed a.s far as it is prudent to go, and laid 
:mmpletely open. 
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CHAPTER XXIV. 

ULCERS. 

V ARTOUS forms of ulcer, affecting the cutaneous surface or mucous mem
branes, are familiar to the practical surgeon. 'Yhen occurring in the skin, a.13 

the result of non-specific disease, they may be arranged under the following: 
heads: the Healtl1y-the ll'eol.:-thc l11doleut-tho l1·ri10L/t,'-the lnflamed
tbc Plwgedanic or S/ouyldny-the Varicose-and the Dcmorrlwgic. Besides 
these varieties, each of which is nwrkcd by distinct characteristics, various 
other forms of ulceration depending on S})Ccifi.c causes, as the syphilitic, scrofu
lous, lupoid, cancerous, &c., arc met with, all of which will be treated under 
their respectiYe chapters. 

The varictie!! presented by ulcers are by t10 means dependent on local condi
tions merely, though these influence them greatly, but are in a great measure 
owing to constitutional causes. Indeed, the aspect of an ulcer, the character of 
its granulations and of its discharge, are excellent indications of the state of 
health and of the general condition of the patient, :is well as of the local disease 
that exists. 

Ulcers may be situated upon any part of the cutaneous surface as the result 
of violence; most commonly when occurring from disease of a non-specific 
character, they are seated on the leg, but when arising from some specific 
affection they occur in particular situations, as on the penis, lips, &c. 

The lwaltl1y or purulent ulcer may be considered the type of the disease, 
presenting a circular or oval surface, slightly depressed, thickly studded with 
small granulations exuding laudable pus, and ha\•ing a natural tendency to 
contract and heal. It is the object of all our treatment to bring the other forms 
of ulcer into this condition. In the management of this healtl1y ulcer, the 
treatment should be as simple as possible, water-dressing and the pressure of a 
bandage usually enabling it readily to cicatrise. 

The weal~ ulcer not uncommonly occurs from emollient appl ications having 
been continued for too long a time to the last variety of the disease, the granu
lations then becoming high and flabby, with a semi-transparent appearance 
about them, and sometimes rising iu large, exuberant, gelatinous, reddisl1-
looking masses above the surface of the sore. 'l'hese high granulations have a 
feeble vitality1 and readily slough. The treatment of this form of ulcer consists 
in keeping the part elevated and carefully banda~ed, with an astringent dressing 
to the sore; such as a weak solution of the sulphate of zinc or of copper, or the 
"red wash," according to the following formula: - Sulphate of zinc, grs. xvj.; 
comp. ti net. of lavender and spirits of rosemary, of each g:ij.; water 3viij., 
will be found a most useful application, in addition to touching the granulations 
from time to time with the nitrate of silver. 

The lndolent ulcer is always of a very chronic character i it is situated upon 
the outer side of the lower extremiticn, between the ankle and calf~ and most 
frequently occurs in men about the middle period in life. It is deep and exca
vated, with a flat surface, covered by irregular and badly-formed granulations, 
exuding a thin and sanious pus, having hard, elevated, and callous edges, and 
presenting generally an irregular and rugged look. The surrounding integuu~ent 
is congested and mattCd to the subjacent parts; there is usually very httle 
subcutaneous cellular tissue about it, the skin being firmly fixed to the subjaccnt 
fascia; and it would appear as if' it were in consequence of this want of a va:-:cular 
substratum from which to spring, that granulations do not readily arise. 'l'here 
is no pain attending this ulcer, and its surface, which often attains a. very large 
size, may usually be touched without the patient feeling it. The principle of 
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the treatment here is two-fold, to depre!'s the edge, and to elcYate the bm;e of 
the sore. This is effected by pressure and stimulation conjoined. The treat· 
ment should be commenced by rubbing the surface of the ulcer and the i;ur
rounding congested i~1tegume11t with nitrate of silver; ~ linseed-meal poultice 
should then be applied for twenty-four hours, after wlHch the sore should be 
properly strnppcd on the plan recommended by Baynton. 'l'hc best plaster for 
this purpose is the <tnplodrum ~optJrn\ to which some of the l'mpl. 'rcsi11ce is 
added to make it sufficiently a<lhcsin; this1 spread upon calico, should be cut 
into strips sixteen or eighteen inches in length and about an inch and a-half 
in width; the centre of the strip should then be laid smoothly on the side of 
the limb opposite to the i-orc, and its ends being brought forward, are to be 
crossed obliquely over it. Strip after strip must be applied in this way until 
the limb is coYercd for a distance of a couple of inches above and below the 
ulcer. If the sore be near the ankle, this joint sl1ould be included in the 
strapping. Each strip of plaster should be applied with :rn equal degn'e of 
pressure, which may often be considerable, and should cover at least one-third 
of tllC ]Jreceding strap; the limb must then be carefully bandaged from t.he toes 
to the knee. Under this plan of treatment, the edges will subside, the surface 
of the sore become florid. and granulation, yielding abundant discharge, speedily 
1:1pri11g up. l\luch of its success will depend upon the close attention that is 
paid to the case i if the skin be irritable, no resin-plaster should be used, but 
merely the soap or le::id, and the plasters should be changed at least every forty
eight hours. If the discharge be \'cry abund::int, small holes should be cut in 
the strips to ::illow it to escape. "'hen by this plan of treatment the edges of 
the sore have been brougl1t down, and tl1e granulations sufficiently stimulated, 
an astringent lotion with bandaging may advantageously be substit.Uted for 
the plasters. In some of these cases I have found benefit from the internal 
administration of liquor arscnicalis. 

'The 1·rritoble ulcer is mostly met with in women about the middle period cif 
life, more especially in those of a nervous and bilious temperament. n i 
usually of small size, and situated about the ankles, or upon the shin. Its 
edges are irregular1 but not elevated, the surface greyibh, covered with a thin 
slough, and secreting unhealthy s::inious pus. Its principal characteristic is 
the excessive pain accompanying it, which often, by preventing sleep, disturbs 
seriously the general heulth. Jn the treatment of this ulcer we must attend to 
the constitutional as well as the local condition. The patient should be put 
upon an alterative course of medicine, with aloi:!tic purgatives and some sedative 
at bed-time to procure rest. 'J'he mode of topical medication that I have found 
to succeed best is to brush the surface of the sore and the surrounding parts 
from time to time with a strong solution of tho nitrate of silver, and then to 
keep eruollient and sedative applications to it, such as lead and opium lotions. 
The occasional a1,plication of the nitrate of silver deadens materially the 
senf:.ibility of the sore and a~sists its granulation. 

'l'he 1·11.ftamed ulcer is characterized by much redness, heat, and swelling of 
the surrounding parts, with a thick and oftCnsive discharge, often streaked with 
blood; it may come on from the oYer-stimulation of one of the other varieties. 
The treatment must be locally and generally antiphlogistic. 'l'he cleYated 
position, the application of leeches around the sore, and of cold evaporating 
lotions to the surface of the limb, wi ll speedi ly subdue the inflammatory action, 
after which, the healing process takes place with great rapidity. 

'l'hc slou9hing ulcer, when not specific, is an increased degree of the inflamed 
variety, usually occurring in a feeble or cachectic constitution, and generally 
accompanied by a. good de::il of fever of the irritative type. An angry 
dusky red blush forms about the sore, which becomes hot and painful i the 
surface assumes a greyish sloughy look, the edges are sharp cut, and the 
ulcerative action extends rapidly. 'fhc treatment in these cases should consist 
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iu in1proving the general health by l e~sening irritation, and keeping up tone. 
11.'he administration of opiates with nourishing but unstirnulating diet, should 
be trusted to at the same time that the local action is subdued by rest and 
warm opiate lotions. When the inflammatory condition has subsided, tonics 
should be given internally, and a. grain or two of the sulphate of copper or of 
zinc may be a<ldcd to the lotion with which the sore is dressed. 1'he specific 
nricties of sloughing ulcer will be considered in the chapter on Ilospital 
gangrene, &c. 

The varicose ulcer derins its chief characteristic from being complicated 
with, or dependent upon, a \"aricosc condition of the veins of the leg. In 
this affection of the \'enous trunks the skin gradually undergoes degeneration, 
becoming brawny, of a purplish brown color, and being traversed in all 
directions by enlarged and cortuous cutaneous n ins. 'J.'he ulcer forms at one 
of these congested spots, by the breaking down of the already disorganized 
and softened tissue, forming a small irregular chasm of' an u nhealthy appear
ance, nnd varying much in character, being sometimes inflamed, at others 
irritable or sloughy, and then becoming indolent. Oue of the most serious 
effects of this ulcer is, that by penetrating into one of the dilated veins it 
occasionally gives rise to very abundant hemorrhage, the patient, in the course 
of a few seconds, losing a pint or two of blood. This hemorrhage may be 
readily arrested by laying the pat ient on his back, elevating the limb, and 
corupressing the bleeding point with a plcdgct of lint and a roller. 'l'he 
treatment of a varicose ulcer must ha\·e special rcfcrcuee to the condition of 
the veins that occasions it; no local applications hu,•ing much effect unless 
the pressure of the column of blood in the dilated vc~scls be taken off the part. 
'.l'his may be done by means of a well-applied bauJagc, made of elastic material, 
or a laced or elastic stocking applied to the leg, so as to keep up a unifurm 
pressure upon the distended vessels. In some cases, the length of the column 
uf blood may be broken by the application of' a vulcanized india-rubber band 
Lclow the knee. In many cases the cicatrizations of the ulcer cannot be brought 
about in this way, or, if it heal, it will constantly break open again; or hcn:.or
rhage may have occurred from a ruptured vein upon its surface: means mu:.t 
then be taken for the permanent occlusion of the varicose vessels by their 
ligature, as will be described in the chapter on those affections. As thi.s pro
cedure, however, is attended by some danger from the occasional induct10n of 
phlebitis or erysipelas, it shou ld not be had recourse to unless the existence of 
one or other of the conditions just mentioned urgently calls for it. 

'.l'hc henwrrlwgic ulcer is a dark, purplish-looking sore, occurring in women 
t:uffering from amenorrhrea, and having a special tendency, whence its name, 
to ooze blood about the menstrual periods; it usually partakos of the character 
of the irritab le ulcer, and requires to be treated by constitutional means, having 
for their object the improvement of the patient's general health; with this view 
the preparations of iron and aloes are espec ially u~cful. 

Various forms of ulcer occur upon the mucous membrane of the throat, rectum, 
and genital organs. As these, howe,•cr, are commonly of a speci6c character, 
they will be hereafter described. When ulcers of the mucous membrane are 
not of a specific character, they present. the general appearances characteri stic 
of the cutaneous, healthy, inflamed, or weak varieties, and require the topical 
applications suited to these conditions; though generally they will bear and 
require the free employment of caustics, especially of the nitrate of sil\'er. 
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CHAPTER XXV. 

MORTIFICATION, OR GANGRENE. 

TUE local death of a part of the body, in surgical language, is termed Norti
fication or G<i11grene: when the morbid action is confined to the OlSSeous 
structures or to the cartilages, it is termed Necrosis; when li1nited to the soft 
tissues of a limb, Splw<'elus,· and when accornpani~cl by ulceration, it is called 
Slo119li. Many other varieties of gangrene are recognized by surgeons; like 
all other diseases, i_t may be acute or dtrowic in its duration; as the parts 
affected arc moist and swollen or dry and shrivelled, it may be divided into 
the rnoist and the dry or mummified gangrene; so, again, according to its cause, 
it is spoken of as idiopathic or traumatic, and very frequently and most 
correctly, perhaps, arranged under the denominations of co11stitutional and 
local, without reference to the comparativC'ly accidental circumstances of it.~ 
dryness or moisture. Besides these, various specific forms of the disease are 
met with, which will require special consideration. 

Whatever form the gangrene ma.y 3Ssume, there arc certain local phenomena 
that are common to all the V3rieties of it. There is complete loss of sensibility 
and of motion in the part affected, the temperature of which falls considerably 
below that of' the body generally, giving rise to a sens3tion of damp and 
cfammy coldness, and after a time there is an odor of putrescence evolved, 
with very commonly an emphysematous crackling from effusion of gas into 
the tissues of the part. The color of the part affected is usually of a. dark 
imrplish or greenish-black, more or less mottled with red. 1l'his, which is 
unlike anything else in the system, shows that changes of importance have 
taken place in the solids and fluids of the diseased tissues, and is usually con
nected with the moist and swollen form of the disease. In the dry variety of 
gangrene, the color is often at first of a pale tallowy-white, with a mottled 
appearance upon the surface. The skin soon shrivels, becomes dry, horny, 
and semi-transparent, and eventually 3.SSumes a brown, wrinkled appearance; 
in other cases, again, the gangrened part is bro'""n, dry, and shrivelled from the 
very first . These difforcnces in the color of the mortified part indicate 
corresponding differences in the cause of the affection. In general terms, it 
may be stated that the dark varieties of gangrene are the result of destructiYe 
changes taking place in the very part itself, or are of constitutional origin, 
whilst the pale form of the affection occurs as a. consequence of some obstruc
tion in the supply of blood to the part, and is a local disease only, influencing 
the constitution secondarily. 

The processes adopted by nature for the arrest of gangrene, by the formation 
of a line of demarcation, and for the detachment of the parts tliat have lost 
their vitality, by the extension of' ulceration along the line of sepamtion, have 
already been fully deseribed (pp. 103, 104). 

'l'he constitutional symptoms vary greatly: when the disease is strictly local, 
affecting a part of but limited extent, and of no great importance, perhaps, to 
the economy, they arc not very strongly marked. If, however, the gangrene, 
although limited, implicate organs of importance to the system, ru:; a knuckle 
of intestine, for example, marked symptoms declare themselves. Whate'\'er the 
precursory condition may be, the full invasion of the gangrene, if it be of 
rapid occurrence, is always accompanied by constitution3J disturbance of _an 
asthenic type, attended by great depression of the powers of' the system, with 
a dull and anxious countenance, 3nd a feeble, quick, and easily compressible 
pulse; the tongue is brown, and soon becomes loaded with sordes. When the 



353 

gangrene is intcrnnl, a sudden cessation of pain, with hiccup, vomiting, and 
tympanitic distension of the abdomen, may be superadded to the symptoms, 
and indicate the mischief that has occurred. Death usually supervenes with 
low delirium, twitchings1 and coma. When the invasion of the gangrene is 
more gradual, as we see in some of the constitutional forms affecting the lower 
extremities, the symptoms nre u::;ually those of irritative fever, eventually sub
siding into the asthenic form. 

'l'he diagnosis of g:rngrcne is easily effected when this condition bas fully 
de,•cloped itself; but in the early stages, before it is })Ositivcly <lccla.rcd, it i::1 
not always an easy matter to determine its existence. The ecchymosis and 
discoloration of a bruise, the collapse and lividity that result from cold, or 
the dark purple hue occasioned by long.continued congestion, may readily be 
confounded with impending gangrene. In these cases of doubt, the surgeon 
should not be in too great 3 hurry to pronounce an unfa\~orable opinion, and 
still less to act upon it, for it not uncommonly happens that parts of the body 
that had to all appearance lost their vitality, may by proper treatment rct,rain it. 

'l'hc prngnosis of gangrene is always bad, so far as the part itself is con
cerned, though it occasionally happens that when it is not fully established, 
partial recovery may unexpectedly take place. So far as the life of the patient 
is at stake, much will depend on the cause of the affection, and the age and 
strength of the individual in whom it occurs. At advanced periods of life, and 
in a feeble state of system, the result is always unfa\'Orable; so also whilst the 
gangrene is spreading, the prognosis is bad, as it is impossible to say where 
the morbid action may stop; but when once the line of demarcation has formed, 
indicating as this does the possession of a certain vigor of constitution, the 
principal danger is over, and then the result will depend on the power of the 
patient, and the support that can be gi"en during the processes of separation 
and of repair. 

'!'he causes of gangrene arc very various. They may be arranged under four 
principal heads: 

ht. The inteusity or specific nature of the inflammation of a part may give 
rise to its death by the sta~nation of the blood within its vessels, or by inducing 
wch changes in it as arc incompatible with life. 

2d. The arrest of the eirculation through a part is a common cause of gan· 
grene, and may be occasioned in one of three ways i either by strangulation of 
the part generally; by the obstruction of the flow of blood through the ma.in 
arteries leading to it; or, by the return of blood through the principal veins 
coming from it being interfered with. 

3d. Traumatic causes of various kinds give rise to different forms of gan .. 
grcne, most of which we have already considered. 'l'hus the severe contusion, 
compression, or laceration ofa part may occasion gangrene of it (page 116); the 
infiltration of an irritating fluid into a part; and, lastly, its exposure to intense 
heat or cold will destroy the vitality of the tissues implicated 

4th. /Specific JJOisons of various kinds occasion special diseases, of which gan. 
grenc is the principal characteristic. Thus hospital gangrene, malignant pus. 
tule, noma, carbuncle, and ergotism, arc instances of specific affections, accom
panied by gangrenous action. 

Amongst the causes, some are constitutional, others local, in their action:
those forms of gangrene are said to be constitutional which arise from intense 
or specific inflammation of the part-from obstruction of the circulation in con· 
ocqucoce of a. diseased state of the heart and vessels, or from the action of 
various specific poisons. On the other hand, those varieties of gangrene arc 
local which arise from injuries of all kinds, whether applied to the part. itself, 
or to the main artery leading to it, by its ligature or wound. 

Some of the varieties of gangrene that have just been indicated, such as those 
arising from the intensity of the inflammation, and from various traumatic 
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cau5es, lrnxc already been di~cussed (p. 116); whillit those that ari!:ie from ob.. 
::structed circulation, or that take the form of specific diseases, are left for our 
consideration here. 

GANGllENt: FROM ARREST or CmcCLATJON.-.\.rrest of circulation may act 
in three ways in inducing gangrene: -1st, by the ari·cst of all the blood, arte
rial, venous, and capillary, in the part, as in stra11yulation by a tight ligature; 
2d, by obstruction of the arteries, and consequent deprivation of blood; and 
3d, by venous obstructions, and by consef1uent over-accumulation of blood. 
1st. _\. part is often purposely etrangled by a surgeon in many opcrath·e pro
cedures, or its circulation may in this way be arrc~tctl, as the result of certain 
diseased conditions. In either cai-c, the stran~ulation acts by stopping more or 
less completely the whole circulation of the part. If it be sufficiently severe, 
it may kill the tissues outrighL; as, for instance, when a nrevus or pile is tied, 
all flow of blood to or from the part is suddenly arrested, and its vitality 
destroyed, the tissues that have been strangled shrivelling, and separating by 
ulceration along the line of ligature. When the stnrngulation is not so severe 
as this, great conge::;tion in the part ensues, consequent on the interforencc with 
the return of the venous blood; the part strangled becoming dark and congested, 
phlyctenro or vesicles arising on i~s surface, and effusion taking place into its 
tissue. Inflammation becoming at last supera<lded to the effects of the strangu
lation, and still more embarra!:ising the circulation of the part, sloughing takes 
place by the conjoined action of the strangulation and the inflammation; all this 
we sec occurring in a constricted gut. 

2d. Arterial obstrnctions.-Whcn a part of the body is deprived of ils proper 
supply of blood, mortification may ensue. This we see occasionally happen 
when the circulation is arre::;ted through the main artery of a limb by its liga
ture or wound. l\lost commonly, when tl1e principal tmnk of an artery is ob
structed, the collateral circulation is sufficient to maintain the vitality of the 
part; but should this be interfered with in any way, gangrene ensues from the 
simple depriYation of that blood which is necessary to the maintenance ol' it3 
1ifc. Indeed, the sudden 1oss of a 1arge quantity of blood from the SJStem 
generally may occasion the death of some of the extreme parts of the boJy, in 
which the circulation is naturally most languid. 1'hus Sir B. Brodie relates 
the case of a drunken man 1 who, being bled to an inordinate extent, was seized 
with gangrene of both feet. 

'l'he want of a due supply of arterial blood to the limb may be occasioned in 
three ways :-1st, by the ligature or wound of the main trunk; 2d, by obstruct
i,·e artcritis; 3d, by calcification, and consequent occlusion of the vessel. 'fhis 
form of gangrene varies materially, according as it arises from one or other of 
these causes. 

When a limb becomes gangrenous in consequence of the ligature or wound 
of its main artery, without any other injury to the vascular system, it will be 
found to become cold, to foel heavy, and to lose its scnsiLility; at the same 
time it assumes a dull tallowy-white color, mottled with greyish or browni:-1h 
streaks. 'l'his state of things is chiefly met with in the lower extremity; the 
integuments of the foot die, become semi-transparent and horny-looking where 
they are stretched over the tendons of the intsep, and the part thus presents a 
shri,·elled appearance. In the course of a short time, the pallid color will be 
lost, the part becoming brown or blackish. This form of gangrene may invade 
the whole of the lower limb, but most commonly is limited to the foot, stopping 
either just above the ankle, or if not, then immediately below the knee, as 
Guthrie has obserYed; the arre~t taking place in one or other of these two spoli 
011 account of the greater freedom of the collateral circulation here than in 
other parts of the limb. If any of the large venous trunks become obstructed 
or otherwise implicated, so that the return of blood through them is interfered 
with, at the same time that the supply by the arteries is arrested, the limb 
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gf>ncr.illy :i.s::;umcs a greenish-blue color, and rapidly runs mto putrefaction. In 
s..ime uf these ca::;es it happens that sloughs of the integument and subcutaneous 
ct:llular ti::-sue form, although the limb generally preserves its vitality. '.L'he 
tr..:atrncnt of the::;e forms of gangrene, which are strictly local, is described in 
Lht! chapter (p.174) on wouudcd arteries. 

Gangreue may occur from the circulation being arrested by disease taking 
place in the coats of the arteries. This is the variety of the affection that is 
commonly called spo11ta11wus. It may be the result either of obstructive 
artcriti:-., or of plugging up an artery that has undergone calcification or senile 
degeneration. 

8poutaneous gangrene from acute obstructive arteritis may occur at all ages; 
in young people as well as in old. lt happens as frequently, indeed I believe 
more frequently, in the upper than the lower extremities, and is of the humid 

variety. Its pathology and treatment will be fully con-
Fio. 139. sitlered when wc come to speak of arteritis. 

Spontaneous gangrcue is termed" senile" when it occurs 
in conset1ucnce of the coats of the arteries becoming rigid 

~i~~ ~~ 1 ~~ficcfin\t~· 1ft0?~ a~~~t ~~~i~~lci1~0 t~~~i~~~.i~~ ~~~r~i'~:~~f:; 
of people past the middle period of lifC1 and increases as 
age ad\•anccs: a sensation of weight in the limb occurs, with 
col<lncss, itching, and tingling in the foct, and wilh cramps 
in the calves, and the circulation of the part is habitually 
defccti,·e. This condition commonly exi~ts for a conside
rable length of time before gangrene comes on. In many 
instances this sets in without any ex.citing C'1USO; Lut in 
other cases the mortification is imme<liatcly set up as the 
result of some slight inflammation aeci<lcntaJly induced; by 
the excoriation produced, perhaps, by a tight Loot, or by a 
trivial wound in cutting a corn i the infbnuuation occasioned 
by this slight injury being sullicicut to disturb the balance 
of the circulation in the already weakened part to so great 
an extent, that gangrene ensues. This f!enerally makes its 
appearance in tbc form of a cold, purple or blackish.red 
spot 011 the side of one of the toes; this spot way be sur
roun<led Ly an inflamed areola, and accompanied by much 
smarting and buruiug pain; it sprea<ls .by gradually involv
ing the inflamed areola, which contrnues to extend in 
proportion as the go.ngrene progre:sse:s. In such cases 
the toes and feet 
simplyshri\·el, with- F10. 140. 
out any sign of local 
inflarnmationorcon
s.titutional disturb
ance. In one or 
other of these ways 
the affection gra
dually creeps up the 
limb, invading per-

Fcmoral and tibinl haps one toe after 
nrtt:ries obmucLetl the otbcr,i11volvi11g 
in senile gangrene. the instep and the 

sole of the foot, a11d, 
unlelis it terminate by the formation of the line of demarcation, or death put 
au end to the patie11t's sufferings, it may extend up the ankle or leg. The 
part that is affected is always black, dry, and shrinlled, resembling closely the 
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appearance prci:;ented by a dried mummy; hence it is often termed. nwmmifi.. 
catio1~ (fig. HO): There is usually con~i<lerc~bl~ co~stitutio~al_ cl1~turbance, 
sometimes pyrexwl at first, but secondanly smkmg rnto an 11"1'1tn.t,n'e or a:s.
thcnic fonn 1·in these cases, and the disease is _!?'Cnerally fatal in from a month 
to six weeks. I have known the disease continue, however, with very little 
constitutional disturbance for more than tweh c months. In other in!stanccs, 
again, the gangrene being limited to a small extent, the patient may recover. 

Gangrene may also occur from inflammation affecting the principal artery of 
a limb, and perhaps occluding it completely, wit.hout a11y previous disease in 
the vessel. Jn these cases there arc the usual signs of arteritis, such as ten. 
derncss along the course of the ye~sel1 cessation of pulsation in its tern1inal 
Lranchcs, intense superficial pain in the limb, followed by the rapid superven
tion of dark, dry gangrene in the whole of the extremity up to the point at 
which the vessel is inflamed. This affection, of extremely rare occurrence, has 
been described as spo1ita11('ous gangrene. In some cases it partakes of the cha. 
racters· of the humid form, owing to the implication of the veins. It is, I 
believe, most frequently met with in the upper extremities, at least all the 
instances that I h:we seen of it have been situated there, and I have observed 
it most commonly in women, occurring even at an early period of life. It is 
of tlrn dry varicty1 in consequence of the arrest of the flow of blooJ into the 
limb, and usually occurs in a broken constitution, being frequently fatal by the 
supervention of typhoid symptoms before any attempt can be made by nature 
to separate the mortified part; after death, in tl1cse cases, the inflamed vessel 
will be found firmly plui.rged up by a dense coagulum, which completely arrests 
the circulation through it. 'fhe pathology of the arterial system in reference 
to these two forms of gangrene, will be more fully discussed in a subsequent 
chapter. 

3d. Vn1ous ol.Jst1·uction. - Gangrene may arise from obstruction to the return 
of blood through the veins of a part, the disease occurring from the circulation 
being arrested by the overloading of the capillaries with venous blood. Gan
grene is especially apt to take place, if the arterial supply is diminished, at the 
same Lime that the return of venous blood is interfered with; as when an artery 
and vein are compressed, or when the femoral vein is wounded accidentally at 
the time that the artery is ligatured. Gangrene from this cause is always of 
the moist kind, attended by great swelling from ccdema, with discoloration :ind 
rapid putrefaction of the part. 

'l'his ga11gre11c, from venous obstruction, is also especially apt to occur in 
those cases in which the heart's action is weakened, or the fl.ow of blood in the 
aorta lesscned 1 at the same time that the force of the impulse in the arterial 
system is so lowered that the heart is unable to push the blood through the 
l0aded vessels. Those cases of gangrene of the extremities that arc occasion
ally met with from pure debility, as after fevers, often appear to originate in 
this way. 

'l'hc various forms of troumotic gangrene, whether arising from the sererity 
of the injury, from the inflammation following it, from the depraved condition 
of the blood, from the irritation of extravasatcd fluids, or from the effects of 
burns, or of frost.bite, have already been considered when treating of the:e 
respective injuries; and the more specific forms of the affection we shall shortly 
describe. 

Treatment. -As gangrene proceeds from such a. great variety of causes, it 
must be very evident that no one plan of treatment can be applicable to this 
condition1 a11d it b<.-comes necessary, not only to modify our then1pcutic means 
according to the cause of the disease, but also with special reference to the 
constitution of the patient, and with regard to the stage in which we meet 
with the gangrene; and1 indced1 it often requires great tact and experience to 
accommodate the treatment in this way to the varying phases of the case. I 
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hnYC already considered the treatment of the inflammatory (p. 104) and the 
traumatic and local (P· 175) forms of gangrene, and shall, thercfore1 consider 
merely in this place the general principles that guide us in the management of 
tho,-e varieties that haYe been considered as the re:sult of constitutional causes 
- the spo1tta11eous fo rms; and in these cases the constitutional management of 
the patient is of greater moment than the local treatment of the disease. · 

In the const/1utio11al trefllmc11t of these forms of gangrene, there arc three 
principal indications: lstly. '.L'o rcmOYC the C<:;usc, if possible, and th us to arrest 
the ir.ingrenc. 2ndly. To support the powers of the system during the process 
of the separation of the sloughs; and 3rdly. To lessen the irritability of the 
nervous system. 

In the remova l of the con:stitutional cause, we must look wholly to the eon· 
dition of the patient's system; if this be in an inflammatory or fobrile state, 
we must have recourse to the modified antiphlogistie plan described at p. 86. 
But the opposite condition, that of debil ity, may equ:11ly occasion or complicate 
the gangrene, which may rcco:?nizc an enfeebled state of' the circulation of the 
part, or of the system generally, as its cause, and there may be CYery possible 
combination between this and the inflammatory condition . Under the:se circum· 
stances, it will be necessary to conjoin an antipb logistic plan of treatment with 
remedies of a tunic, or even stimulating character. It is this plan of treatment 
that is commonly found to succeed best in the spontaneous gangrenes; here 
moderate antipblogisties are perhaps required in the earlier sta_~es 1 with a lip;bt 
nutritious diet and mild tonics as the di.,.case advances1 and in the later periods, 
when the constitutional symptoms assume an asthcnie character, stimulant::; 
should be gi•en. '.L'he be!'it stimulants to administer in these cases arc wine or 
porter, according to the patient's habits of life, and these should be g:i\·en in 
combination with nourishment, so as not merely to raise the pul-;e, but to pro
duce a more permanent tonic influence on the system generally. If much 
dcprc::ision occur, the medicinal stimulants, more especially ether, ammonia1 anti 
camphor, are of material service. 'l'hc only tonics that are of much value in 
thc~c ca.:;cs, arc the preparations of bark and some of the vcgel'lble bitters, as 
gentian and ca.scarilla; and though the specific virtues that were formerly 
attributed to them can no longer be accorded, yct1 when they do not irritate the 
fitomach, they are of unquestionable service in combating the asthenic symptoms 
nnd improving the digestive powers. In these cases I look upon bark or ~cntian, 
iu comLination with the chlorate of potass and ammonia, as of undoubted ,·aluc . 

..lfter the proper employment of means calculated to remove the con\ititutional 
cause of the gangrene, the system must be supported against the dcbilitatiu~ 
effects that accompany the process of ulceration and of suppuration ncce::-<ary 
for the separation of the mortified parts. During this period, there is less irri· 
talion and more debility, aud stronger tonics and stimulants can Le borne, but 
we should be careful not to over.::;timulate the patient. On this poiut it is ex
tremely difficult to lay down any rule; c\·ery possible variety as to the quantity 
and quality of food and stimulus bein2 required by different in<liri1lual:s. The 
t:afcst guides are the state of the pulse and ton~uc; if they impro\"c 1 the means 
employed :.ip-ee. At the same time hygienic measures should be cart'fully 
attended to; clcanline8s and free ventilation, with the abundant use of tho 
chlorides, are of the first moment, so that the patient be not poisoned by his own 
exhalations. 

The third indication, that of lc81'ening the irritability of the system that 
nlway~ supervene~, and which i~ partly owing to the severity of the pain, and 
p.utly to the !<hakcn and deprc .... ::;ed state of the nervous system, is be:st carried 
uut Ly the administration of opium; aud although this drug may not net as a 
specific, as Pott :supposed, yet in many cases, but especially in the g-ang·rcnc of 
the toe:\ and foet of old people, it is undoubtedly a remedy of the frrcatcst vaiue. 
A grain of the solid opium may be administered ad\'antagoously every Gth, ttth, 
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or 12th hour, according to the effect it is found to produce, care being taken at 
the same time that the bowels do not become confined. The hiccup, which is 
often distressing in these cases, is best remedied by the administratiou of chloric 
ether and camphor. 

The local trer1t11w1t of the gangrenous part should be conducted on the prin
ciples described (p. 104), leaving the separation of the sloughs as much as pos
sible to nature, diminishing the fretor which occurs, by the use of the chloride.!I, 
preventing the absorption of morbid matters by the line of separation, and 
dressing this with wet lint or calamine cerate, and lastly, endeavoring to heal 
the ulcer that results on the detachment of the sloughs. 

The treatment()/ 11 senile ga11yrene,'' presenting, as it docs, some pecul iarities, 
requires a few word~ to be specially devoted to it. By some surgeons this dis
ease has been treated on a strictly antiphlop;istic plan, on the supposition that 
the obstruction of the arteries was caused by the inflammation of their coats; 
this, l10wever, is certainly an erroneous doctrine in a great number of cases; and 
though inflammation may occasionally affect the calcified coats of an artery, it 
is always a low form of the disease that docs not bear depletion. Sir B. Brodie 
very justly observes. that in these cases the local precursory inflammation termi
nates in mortification, because the inflamed }Jart cannot obtain the additional 
supply of blood that it requires i hence if blood is abstracted from the system, 
and the action of the heart weakened, the cause of the disease wil l only be 
aggravated. But though deplctory measures are not admissible, we must guard 
against running into the opposite extreme, and over-stimulating patients labor
inp: under this disease. Senile gangrene commonly occurs in individua.ls 
belonging to the wealthier classes of society, who have lived high, taken insuffi
cient exercise, and consequently got the system into an irritated, plcthoric1 but 
enfeebled '."tate. In thi!! condition stimulants and the more powerful tonics are 
not well borne, they heat the system, accelerate the pulse, and interfere with 
digestion; and, as Sir B. Brodie observes, it is of great importance in this dis
ease to attend to the state of th(' digestive organs, in order that nutrition n~ay 
::?;O on1 and that blood of a proper quality may be made. In order to accomplish 
this, a lig-ht, nourishing diet, partly animal and partly vegetable. should be gi,·cn, 
and a moderate quantity of wine, beer, or brandy allowed. The bowels must be 
relieved from t ime to time by a rhubarb draught or simple apcrient pill. It is 
better to avoid mercury in any form in this disease, as it deprc~scs the system, 
and hence it should not be used, CV"en as an aper ient, unless the state of the 
liver imperatively required it. If the digestion become impaired, a stomachic, 
as the infu~ion of cascarilla, or the compound infusion of gentian with a little 
ammonia., may be administered. The admini~tration of opium in these cases, as 
recommended by )lr. Pott, has received the sanction of almost every practical 
surireon. Sir B. Brodie's opinion on this point is peculiarly valuable; he says, 
"If I am not greatly mistaken, the result of a particular case will \'cry much 
depend on this, - whether opium docs or docs not agree with the patient." 
From 2 to 4 grains of opium may be administered in divided doses in the course 
of the twenty-four hours, the quantity being increased as the system becomes 
accustomed to its effects. If it disturb the stomach and occasion headache notr 
withstanding the use of apericnts1 it must, how~Yer, be discontinued, as it will 
increase the irritation of the system. With respect to the comparative advan
tages of' the deplctory and stimulating plans of treatment in seni le gangrene, I 
think it may fairly be stated that neither method should be employed cxclusiYcly; 
that in those cases in which there is much action going on, in which the spread 
nf the gangrene is preceded by a. red angry blush, with much pain and heat, 
low diet and moderate deplctory measures will be most useful, whilst on the 
other hand when it is simply a shrivelling of the toes and feet, without any 
sign of being preceded by local increased action, or by constitutional disturbance 
of a febrile type, a tonic or stimulating plan will succeed best. 
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The locnl means to be employed in senile gangrene arc of a. simple character. 
It is of great. importauce to keep up the temperature of the limb, and to equalize 
its circulation as much as possible; this is best done by the application of eot
ton-wad<ling or of carded wool. in thick layers around the foot and leg, so as to 
envelop the limb eomplct~ly iu this material, over which a. large worsted stock
ing may be drawl), or a. silk handkerchief stitched. '!'his dressing need not be 

~~~Y~~; of~~~::a~ro~:1 ~~e~r i~\~~~~s: b~e~~a~;~~8~u~~~r~r~~u~~1~f;; ~;~~l~:~~~r~~o~ 
part it!'clf lihould be covered with a piece of lint, soakc<l in chlorinated lotions. 
When the soft parts have been separated, and the bones of the foot exposed, 
these shoult.l be cut across by n1eans of cutting-pliers or a. small saw, and the 
sore that results dressed in the ordinary way_ with some astringent lotion or 
slightly stimulating ointment. The Balsam of Porn, either pure or diluted with 
an equal part of yelk of cgg-1 is a very excellent application in these cases. In 
the event of the patient recovering, he must be careful to avoid exposure to cold, 
and to keep the legs warmly clad at all seasons of the year. 

The question of amputation in cases of gangrene of the limbs is of great im
portance to the practical surgeon, and is one, on certain points of which the 
opinions of the best practitioners are still at Ya_riancc. .At first sight it appears 
rational to cut off a limb that is dead, disorgamzed, and offensive, and this may 
be done when the gan)!rcnc is, strictly speaking, a local con<lition; as, for in
stance, the result of a. senrc injury; any affection of the constitution in such a 
case as this being secondary to the local mischief, and dependent on the irrita
tion set up by it, and on the effort made by nature to rid the system of a. spoiled 
member. But when the com,titutional disease is the prima1·y affection, and 
when the gangrene is consecuti,·c to and dependent upon this, it would clearly 
be m;eless to cut off the mortified part, as the same morbid action might, and 
would, be set up in the stump or elsewhere. Ilcncc the broad question of ampu
tation in ca.Res of gangrene turns upon the fact of t!1e mortification being local 
or constitutional in its ori~in. 

".hl'n the gangrene is foc11l1 therefore, we usually amputate at once. This is 
especially the case when the mortification results from se,·cre injuries, or is the 
result of' the wound or ligature of an artery. Here, l think, for the reasons that 
ha\'C been gi \'en (p.176), that amputation should be performed as !':OOD as the gan
grene has unequivocally manifested itself, without waiting for the line of demarc
ation. 1'hc result of amputation for traumatic gangrene is, on the whole, very 
unfavorable, the patient very commonly sinking from a recurrence of the disease 
in the stump, or from the con!':titutional disturbance that had previously set in; 
tbO!'C cases being especially unfavorable in which the cellular tissue of the l11nb 
is much infiltrated and di~or~anizcd, the affection indeed partaking more of the 
characters of constitutional disease, with some forms of which it is closely asso
ciated. 

There arc two exceptions to the rule of amputating in traumatic and local 
gangrene before the occurrence of the line of demarcation, viz., in the case of 
gangrene from frost-bite, and in that from severe burns; in these injuries it i~ 
better to wait for the line of separation to form, and then to fashion the stump 
through it 3S the circumstances of the case require. 

In ~angrene from constitutional causes, it is a golden rule in surgery never to 
amputate until the line of separation has formed; for as it is impossible in these 
cases to say where the mortification will stop, the amputation might be done 
either too high, or not high enough; and, under any circumstances, the morbid 
action would to a certainty be set up in the stump. lt is not even sufficient in 
Buch eases as the'.<C to wait until the line of dernarcation has formed before 
removing the lin1b; thcRe spontaneous or constitutional gangrenes having oft.cu 
a tendency to remain stationary for some days, and theu creeping on, may rear.lily 
overl:itep the line by which they had at first appeared to be arrested. Be.sides 
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~his, the local disturbance and inflammation set up by the amputation miA:ht Le 
too great for the lc!"scnc<l vitality of the system or part, and might of it..;clJ' occa
sion a rccurrcmce of' the gangrene. Hence in these cases it is always well to 
wait until the line of separation lrns ulcerated so deeply that there is no clwncc 
of the gangrene overlcaping this barrier, at the same time that means are takcll, 
by the administration of tonics, nourishing foo<l, &c. 1 to improve the patient's 
strength and fitness for the operation. So soon as this has been done in a !'atis
factory munner, and all the soft parts, except the ligamcnts1 haYe been ulcerated 
through, the mortified part should be separatc<l,.by cutting through the remain
ing o&cous, ligamentous, or tcndi nous structures, and then means should be 
taken to fashion the stump that has been so formed by nature. In some cruoes 
this will be sufficiently regular to serve every Ut!eful purpose after it has cica
trized; in most instances, however, it will be found that the bones protrude to 
such an extent, or that the ulceration has affected the soft parts so irregularly, 
that it will be necessary, in order to give the patient a useful limb, to amputate 
through the face of the stump, or higher up; all thi!'.I, however, must be left to 
the di:;crction of the surgeon, but no pro(lc<lures of this kind should be under
taken until the patient's strength has been restored sufficiently to bear the 
operation. 

In sn1ile g-angrcnc it has recently been proposed to amputate the thigh high 
up. This practice has been successfully adopted by l\lr. Garlike, Mr. James of 
Exeter, and others, and certainly deserves a trial in all cases in which the health 
is otherwise good and the constitution tolerably sound. It has not as yet been 
adopted in a sufficient number of cases to warrant a positive opinion on its 
merits; but it would appear that for it to succeed, the amputation should be 
done high up in the thigh, so that there may be a better chance of meeting 
with a healthy condition of the vessels and good vitality in the limb; the opera
tion bcin~ performed on the principle, that this form of ~angrene is dependent 
on local disease obstructing the vessels of the part, and not always on constitu
tional causes. 

Cll.A.PTER XXVI. 

GANGRENOUS D I SEASES. 

WrrEN a part of the body is compressed too severely, or for too long a. time. 
even in a healthy constitution, it loses its vitality, and a local limited slough 
results; this separates, and an ulcer is left, which cicatrizcs in the usual way. 
But in certain deranged states of the health, more especially when the blood is 
vitiated and the constitutional powers lowered, as during fever, or when the 
patient is old, debilitated, or paralyzed, the skin covering those points of the 
body that arc pressed upon in the recumbent position, such as the sacrum, the 
trochanter, the elbows, shoulders, and heels, becomes congested and inflamed, 
assuming a dull reddish-brown color, and speedily becomes excoriated without 
any pain being felt by the patient. If means be not taken to relieve the part 
from the injurious compres::;ion to which it is subjected, and more especially if 
it be irritated by the contact of fOOces or urine, the subcutaneous cellular tissue 
corresponding to the inflamed patch will be found to have become widely 
softened and doughy, being connrted, with the skin covering it, into a tough 
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greyish sloup;h, from under wl1ich a thin ichorous pus exudes. This ~lough 
may extend by a process of undermining of the integuments covering it, and 
on its separation extcnsi\'C mischief will be disclosed, the fascia and tendons 
being expo~cd, or the bones laid bare, and soon becoming roughened and 
carious. In some cases, even, the inferior aperture of the spinal canal may be 
laid open, or death result from a low form of arachnitis, in consequence of' the 
irritatjon spread ing to the membranes of the cord. In other cases, again, the 
patient dies worn out by discharge and irritation. 

The treatment of these cases is in a great measure of a preventive character. 
When a patient is likely to be confined to bed for many weeks, especially by 
an exhausting disease, steps should be taken, by proper arrangement of' the 
pillows, and by th~ m::e of the water-bed and cushions, to prevent pressure 
being injuriously exercised upon any one part. At the same time cleanliness 
and drj·ncss should be carefully attended to, by proper nu rsing, by the use of a 
draw-sheet, and by furnishing the bedstead with the necessary arrangements 
of bed-pan, etc. The sk in on the exposed parts may be protected by the appli
cation of' collodion or soap·plaster spread upon wash-leather or amadou, or, 
what is better, may be strengthened by being washed with spirits of wine, 
either pure; or having two grains of the bichloride of mercury dissolved in 
each ouucc. 

If the skin ha•e become chafed, the remo•al of pressure is imperative, and 
the abra:;ion may be washed over with eollodion; if' a sore has formed, it may 
be dressed with the balsam of Peru, either pure or diluted with the yelk of 
c~g, spread upon lint. In these cases, also, the use of the prone couch may 
occasionally be advantageously substituted for that of the ord inary bed pre
viously employed. When sloughs have formed, their separation must be 
facilitated by the use of charcoal or chlorinated poultices, and lhc ulcers that 
are left should be dressed with a~tringcnt and aromatic applications, such as 
catechu, tincture of myrrh, etc.; but 110 dressing that the surgeon can apply 
will cause these nlcers to heal, unles.:; the patient's general health impro•e, and 
~hen they will speedi ly get well under simple treatment. 

SLOUOTIINO PlIAGED.iENA. 

This affection; which is also commonly known by the names of lto.VJital, con~ 
togious, or pulpy gangrene, is a discnse characterized by a rapidly destructive 
and spreading ulcer, CoHring itself' as it extends by an adherent slough, 
and attacking open sores and wounds. I t is rarely met with in its fullest 
extent, except in military practice; the accumulation of the wounded, and the 
\'l'ant of the necessary clcanliucss and attention during an active campatJn, 
appearing to dispose to it. It used formerly to desolate the civil hospitals, but, 
thanks to the sanitary measures that are now so generally adopted in these 
institutions, it ha:<i almo:;;t disappeared from them, though still an outbreak of 
it occa:;;ionally takes p lace. During the last few years, it has been met. with in 
rnost of the London hospitals, and has twice made its appcaraucc in that of the 
Vnivcroity College. 

When sloughing phagedrena invades a wound that is prcviouf.ly perfectly 
healthy, the surface of the sore becomes covered with grey, soft points of' 
slough, which rapidly extend, until the whole of the ulcer is affected. At the 
same time it increases rapidly in superficial extent, and commonly in depth; 
the surrounding integument becomes redematous, swollen, and of a livid red 
color; the edges of the ulcer arc evcrted1 sharp cut, and assume a circular 
outline, and its surface is co,·crcd with a thick, pulpy, greyish-green ten~cious 
mass, which is so firmly adherent to the sore that it canuot be wiped off from 
it, being merely moved or swayed to and fro when an attempt is made to 
clean it. There is usually sowe dirty yellowish-green or brownish discharge. 
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and occasionally some bleeding; the pain is of a severe burning, stin.zin!?, 
and lanciunting cbnracter, and the fcctor from Uie surface is considcral,Je. 
'l'hc ravages of this disease, when fully developed, are very extensive. 1-'he 
soft parts, such as the muscles, cellular tissue, and vessels, arc transformed into 
a grey pulpy mass, and the bones are denuded and necrosed. The larger LlooJ. 
vessels resist the progress of the disease lon~er than any other parts, but may 
at b.st be exposed, pulsating at the bottom of the daep and foul chasm. 'fhcre 
is little risk of hemorrhage taking place, hvwever, in the early sta7cs; but 
when the slou,!!hs arc separating, an artery may giYc way, and bleeding to a 
dangerous or fatal extent ensue. Hennen states that there is most danger of 
thiti happening about the eleventh day. When the sloughs are thrown off, in 
the form of reddish-brown o~ greyish-green viscid and pulpy ma~ses, a Yery 
sensiti,,e granulating surface 1s left, having a great tende1icy to bleed, and to 
be again invaded by the sloughing action. 

Blackadder has described an ulcerated form of this affection, in which a 
veside containing a bloody ichor forms, with a hot, stinging pain; this breaks, 
leaving a circular ulceration about the size of a split pea. 1'he ulceration once 
formed, rapidly extends by sharp-cut edges into the surrounding integument 

On the two occasions that l have had the opportunity of witnessing out
breaks of this disease, in the University College Hospital, the surface of the 
wound affected became rapidly co•ercd with a yellowish-grey pultaceons slough. 
In some cases there was hemorrhage, but most commonly a small qnantity of 
fetid discharge only was poured out, the edges of the sore became sharp-cut 
and defined, and the ulceration extended further in the skin by an eighth or a 
0:1uarter of' an inch than in the subjacent cellular tissue. In the majority of 
instances1 the di>:.ease was confined to the ski n and cellular tissue, expoi<illg, bu& 
not usually invading, the muscles and bones, thougl1 in some cases these were 
affected. 'The ulcers, which had a somewhat circular shape, were surrounded 
ty a dusky inflamed areola of some width. 'When once the morbid action was 
stopped, they cleaned rapidly, throwing out large vascular granubtions. 

'l'he constitutional symptoms are inflammatory in the first instance, with a 
tendency to asthenie and irritative fever as the disease adnnccs. In the 
majority of eases they follow the local invasion of the sore; Blackadder, Rollo, 
Delpech, and Wellbank 1 ha,·e all found this to be the case, and in the instances 
at University College Hospital it certainly was so. llenncn and 'l'horupson, 
on the other hand, state that the constitutional symptoms precede the local 
ones. This discrepancy of observation may be ex1)1aincd by the difference in 
the cause of the disease; if it occur from contagion, the constitutional symptoms 
will be secondary; if from causes acting on the general system, they may 
probably be primary, to the local affection. 

All wounds and sores are liable to be attacked in this way, but the di~ease 
most frequently affects those that are of recent origin; the more chronic 
uffections, and those that are specific, very usually escape. 

The cm1sf's arc of various kinds; primarily it commonly originates from 
overcrowding in hospitals, from want of cleanliness, ventilation, and change 
of dressings; from that accumulation, indeed, of animal exhalations arising 
from the sick and wounded, which is a source of various forms of low fe>er 
and of allied diseases; and when so occurring, this disease may be taken as an 
evidence of the infringement ot' the sanitary laws in accordance with which the 
arrangements of the institutions should be regula.ted. But though it commonly 
has its origin in th is way, especially rn the crowding of military hospitals after 
a hard-fought action, it is met with out of hospitals. Well-marked eases of this 
affection, some of a very severe character, have at times occurred amongst the 
out-patients at the University College llo~pital. In these cases, as in many 
others, it was probable that the disease was occasioned by the neglect of 
hygienic conditions in the close and ill-ventilated houses of the poor aided 
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possibly by some atmospheric or epidemic influence; influenza, erysipelas, and 
phlebitis being also ver)· pre\'alent. This bad been obsened at the time of the 
first occurrence of the disease at our ho.c:.pital, in 1841, and I think it is difficult 
not to recognize a similarity of cause in these different affections. When once 
it has occurred it may rnpiclly spread by contagion, though there is no evidence 
to show that it is of an infectious character. Hence the necessity of preventing 
its being spread by nur~cs or attcnd'.l.nts1 by_ the incautious use of sponges, and 
of destroying: the dressrngs used by the patients. 

In the treatment of this affection the fir~t point to atknd to is to prevent the 
extension of the <liscasie to patients that are not as yet affected by it. 'l'his 
may be done by ~eparating those that have been seized with it, from the healthy, 
by ventilating the .wards, washing the floors with a solution of the chlorides, 
whitening the walls, and fumigating the apartment with chlorine gas 

The extension of the sore must be stopped by the free application of fuming 
11itric acicl1 or of the actual cautery to its edges and surface. I have used both 
the~e agents, but gi>e the preference to the nitric acid if strong and freely 
applied, the sides and edges being well sponged with it. The actual cautcry is, 
howeYcr, very useful in those cases in which the surface to be destroyed is very 
extensiYe1 or if there is a tendency to hemorrhage. Should it not reach the 
deeper portions of the sore, nitric acid may be freely sponged into tlmn. After 
the cauterization a strip of lint soaked in a strong solution of the watery extract 
of opium, should be bid around the margin of the ulcer, so as to cover the 
surrounding areola; and the separation of the sloughs must be encouraged by 
the continued application of charcoal, yeast, or chlorinated poultices. When 
they ha\'C separated, aud t.he smface of 1he sore bas cleaned, it may Le dressed 
with a lotion composed of one grain of the sulphate of copper, and five of the 
watery es:tract of opium to the ounce of water. The granulations, which are 
,·cry lus:uriant and vascular, will be found to skin over with great rapidity, and 
the cici1trix like that of an ordinary burn will contract \·cry firmly. 

Shuuld arterial hemorrhage occur, it must be arrested by the application of 
a. ligature to the bleeding point, but if this does not hold, as will probably be 
thr. case from the softcued state of the tissues, the actual cautery must be applied, 
(1r, the limb at last removed in the event of all other means failing. 

In sonic cases it happens that though the sloughing action is checked at one 
part of the surface, it has a tendency to spread at another. When this is the 
case it may be necessary to apply the caustic or cautery repeatedly. In others 
again, the slvughing action cannot be stopped, but opens large arteries, and 
destroys the greater part of the soft tissues of a limb1 and then it may be a 
<1ue~tion whether amputation should be performed during the spread of the 
disca::;c, or the patient left to die of hemorrhage or exhaustion. Such a contin
gency is not of common occurrence, but yet it may happen, and the operation 
be successful, as appears by the following case, though there would necessarily 
be great danger from a recurrence of the disease in the stump. The wife of a 
butcher applied at the hospital, with a slight wound of the forearm, inflicted by 
a hook.. It was dressed in the ordinary way, but in the course of a few days 
she returned with extensive sloughing pbagcclrona. of' the part, she was 
irumediately admitted, and the disease was arrested by the energetic employment 
of the local treatment above described; not, however, until after considerable 
destruction of the tissues on the inside of the forearm had taken place. She 
left the hospital before the wound was completely cicatrized, and returned in a. 
few dajs with a fresh attack of the disease more extensive and severe than the 
first, aud which could not be permanently stopped, either by the actual cautcry 
or nitric acid. The radial artery was opened and required ligature, and the 
whole of the soft parts, from the wrist to the elbow, were totally disorganized, 
and the bones exposed. There was now very severe constitutional irritttion, 
and the case was evidently fast hastening to a fatal termination. Under lhc:;o 
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circumsta~ces I a~1putated t1rn arm ~idway between th~ shoulder ~nd elbow; 
and, notw1t11standrng that the local disease was progressing at the t1111e of the 
operation, and the frTCat constitutional disturbance that existed, the patient 
having a pulse of 160 to 170, at wh~ch it continued ~or. mor~ than _a f~rtnight, 
she made a good recovery j to which the free admrn1strat1on of stunulanta 
greatly contributed. 

'l'he constitutional trratment of this disease mu,!:'f, lrnve for its oLjcct the 
removal of the combined state of debility and in·itation in which we find the 
patient. The bowels should be kept freely opened by warm apcricnti; i as 
nourishing a diet as the patient will take, with a liberul supply of stimulants, 
should be ordered, and tlrnsc may be increased by the addition of the brandy. 
and-egg mixture, or of ammonia in prO})Oltion as depression comes on. At the 
same time I have found great advantage from the administration of a mixture 
of carbonate of ammonia, gr. v. j chlorate of potass, 3j; compound tincture of 
bark, 3 j ; decoction of bmk, 3 jes, every four or six hours; or if the patient 
will bear it, quinine in full doses, from five to seven grains of the sulphate C'\"ery 
six hours, with an opiate at bed-time, or more frequently if there be much pain 
and irritation. 

GANGRENOUS ST01'1ATITIS 1 OR CANCRUllI ORIS. 

A peculiar phagedreuic ulceration, closely resembling the last-described affec· 
tion, is occasionally met with in t11e mouths of ill-fed children living in low and 
damp situations, 1Uost commonly occurring between the second mid sixth or 
eighth yetm, but more especially about the period of the second dentition. 

1'he mildest. form of this affoction presents itself as small, deep, and foul 
greyish ulcers, situated on the insiJ.e of the lips or cheeks, and attended with 
a red spongy condition of the gums and much fee.tor of the breath. In these 
cases, good food and air1 with nourishing diet, the administration of bark, with 
the chlorate of potass, and the use of chlorinated lotions, with the honey of 
borax, will soon bring about a cure. The Spanish snuff (Sabilla) applied t-0 the 
sore mouth, or placed in a small cau,Lric bag on the tongue, has a very good 
effect in clean:;ing these sores, and e:;pecially in soothing irritation. 

In the more severe form of the affection, the true w11crum oris, we find, 
commonly during convalescence from some of the eruptive diseases of child
hood, ,or1 if mercury have been incautiously administered during a weak state 
of the system1 that one of the checks becomes swollen, brawny, teusc, and 
shining, being excessively hard, and presenting a red patch in its centre. In 
consequence of this swelling, it is often difficult to open the mouth; but if the 
surgeon can gain a Yiew of its inside, he will see a deep and excavated foul 
ulcer opposite to the centre of the external swelling, covered with a brown 
pulpy slough. The gums are turgid, dark, and ulceratcd1 the saliva is mixed 
with putrescent matters, and as the ulceration in the mouth extends, the swell
ing sloughs, and a large, dark, circular gangrenous cavity forms iu the cheek, 
opening through into the mouth; during all this time the child suffers little, 
but1 as the disease advances1 it commonly becomes drowsy, and at last dies 
comatose. When fully developed, this affection is most fatal. Billiet and 
Barthez state that not more than 1 iu 20 cases recovers. 

The treatment of cancrum oris is that of hospital gangrene; the sloughin~ 
mas::i f:ihoul<l be deeply cauterized with nitric acid1 but not \Yith the actual cau
tcry1 lest the cheek be destroyed, the mouth syringed with the dilute chlorides, 
and the system supported with beef-tea, wiue, and ammonia, in doses propor
tioned to the age of the child. After the cure of the disease, the cheek may 
be deeply cica.trized, contracted, and rigid, much in the sarue way as after a 
burn, requiring possibly some plastic operatfon in order to enable the chiid to 
.:ipcn its mouth properly. 
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A boil is a hard circumscribed tumor of a violet or purplish-red color, flat. 
tencd, though somewhat conical1 suppurating slowly and imperfectly, and always 
attended by a. small conical central slough of cellular tissue called a core. It 
consists of an inflammation of the subcutaneous cellular ti~suc, and of the under 
surface of the true skin. The tension and hardness accompanying this affection 
render it extremely painful and annoying to the patient. It is most commonly 
seated in the thick skin of the back, the neck, or the natcs. 

Boils most frequently make their appearnnce in young people, but are com
mon cnou~h at all ages, and are usually seen either in very plcthoric or in very 
enfeebled constitutions, often following some of the more severe febrile dis· 
cases, and attending convalef!cencc from them. In other cases, the system ap· 
pears to have fallen into a cachectic state, often without any ev ident ea.use, and 
this termiuates by a critical eruption of boils. A sudden change in the habits 
of life, as from sedentary to active pursuits, a course of sea bathing, &c., will 
also occasion them. 'l'hey are commonly met with in the spring of the year, 
but may occur a~ all seasons, and are occasionally epidemic, as has been the 
case during the last few years in London. When once they take place, they 
are often extremely tedious, crop after crop continuing to be e\'olvcd. 

In the fr('(//menl of boils, the constitutional condition of the patient, on 
which the cli:"ca~e is dependent, requires to be ci:trefully attended to. As they 
most C'ommonly occur in a cachcctic and broken state of'the system, the pre· 
1mations of iron will be found to act beneficially. 'l'his mineral may \•cry 
advantageously be administered in combination with ammonia and chlorate of 
potass, after which the patient may be put upon a course of sarsaparilla or bark 
with the mineral acids. Should this fail, and the boils appear to be dependent 
on a low state of health, riuinine in large doses, in combination with sulphuric 
acid, may be adrnntageously used. In other instances again, and especially if 
the di!'easc be a,.;sociated with pompholyx, arsenic will be found of service. In 
many cases, however, the surgeon will be bafHcd whatc,·er be the treatment he 
adopts, the tendency to the disease appearing rather to terminate of itself, than 
brought to a close by remedial measures. During this plnn of treatment, it is 
nece:-:-ary to keep t he bowels free by the occasional administration of an aloetie 
purgatiYe. lf the boils occur in young people who are otherwise tolerably 
healthy, or in plethoric individuals, this tonic plan of treatment will not sue· 
cced; but saline aperients and the liquor potassre, in doses of from twenty to 
thirty minims twice a day, will usually speedily remove the affection. In some 
cases yeast may be advantageously administered. 

'.l'hc lot·al treotmenl of this disease is of a simple character; when they are 
forming, the most useful dressing is a warm spirit lotion kept appli~d with lint 
and oiled silk; as suppuration comes on, a linseed meal poultice, either simple 
or made with port wine, may be advantageously applied. Most commonly the 
boils may be allowed to break, when they discharge a thick pus, together with 
the central core, thus leaving a small cavity in and under the skin, which, 
however, soon fills up. '!'he surgeon may in some cases find it necessary to 
open them with ·a crucial incision if they are large, and do not appear di~pm1cd 
to break of themseh·es. When the boi ls commence as a small irritable pustule, 
they may occasionally be kept back by touching the point of this with nitrate 
of silver, or a saturated solution of the bichloridc of mercury. 

A cadmncle consist~ essentially of a circumscri bed and limited rnflammation 
of the subcutaneous cellular tissue, rapidly running into suppuration and slough 
Indeed, the formation of pulpy greyish or ash-colored idoughs, whether n" 
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sulting from the specific nature of the infbmrnatio11 1 or from the stran~ulation 
0f the part.8 by the accumulation of scrum and bloodJ is characteristic of the 
disease. 

A carbuncle begins as a flat, painful, hard, but somewliat doughy, circum
scribed swelling of the integuments and subjacent cellular tissue. It i~ of a 
dusky red hue, slightly eleYated, but ncyer losing its flattened circular shape; 

;~n~~ i;:~~~s;ss ~~d~i:;'i~~~' ~~~1 ;i~:~ri;~/!t a::~,~:~~ ~~i~~~~~efo~~ni~11;:•;li;::;~~~ 
through which ash-grey or straw-colored sloughs appear, and from which an 
unhealthy purulent dis?hargc sca.ntily issues. 'fhe size of these swellings 
varies from oue to six rnches in diameter; most commonly they arc about a 
couple of inches across. Carbuncles are generally met with on the posterior part 
of the trunk or neck, being rarely sCcn anteriorly, or on the extremities. I 
have, however. had to treat a very large carbuncle situated on the abdomen, and 
have met with them on the shin, forearm, forehead, and often on the face. The 
constitutional di::turbanee attending this disease is always of the asthcuic type, 
the complexion is peculiarly sallow or yellow, the pulse feeble, and tongue 
loaded; and if' the tumor be large, or is seated on the head, a fatal termination 
may take place, the patient sinking into a typhoid state. 

This affection, with many points of resemblance, yet differs from boils in its 
greater size, the dusky red of the inflamed integument, its broad flat character, 
and the large riuantity of contained slough in proportion to the small amount 
of purulent discharge. Unlike boils, carbuncle is very rare in young people, 
and never occurs in robust individuals. Indeed, it is always occasioned by, and 
is by itself indicative of a broken state of the constitution, being usually met 
with in individuals of a debilitated and irritable habit of body who ha\•e passed 
the middle period of life. 

The treatmenl of carbuncle consists in supporting the constitutional powers 
by the use of the preparations of bark in combination with ammonia, dietetic 
stimulants, and surh nourishment as the patient will take, care being had at 
the same Lime to clear out the bowels well, as the intestinal canal in .these cases 
will often be found to be otfensi,,eJy loaded. 'fhe local treatment consists in 
mnking an early and free crucial incision through the whole thicknc~s and 
extent of the swelling. If the sloughs that are now exposed be loosened, they 
must be removed, and if not completely detached, the part must be covered 
with linseed and port wine poult.ices, and when the sloughs have cleaned off, 
the sore that is left should be dressed with Balsam of }>eru, creasote, or the 
unguent Elemi. 

rl'here are two other gnngrenous diseases, the malignant 1)ustule, and a pecu
liar dry gangrene of the extremities, induced by eating spurred rye, and hence 
called ergotisrn. These ~ffcctions, however, nre so rarely met with in this coun
try, that their considcratwu need not detain us. 

CHAPTER XXVII. 

ERYSIPELAS. 

Erysipelas is an affection that so frequently and seriously complicates most 
other surgical disca-,cs and injuries, that its study is of the utmost importance 
to the practical surgeon. It usually manifests itself as a. peculiar and distinct 
form of' iufiammation; as much so as any of' the other varieties, the adhesive, 
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the !"UJ1puratiYe1 the ulcerative or the ganl?rcnou,.;. Erysipelas, or. as it may 
be tt'nncJ, the er9.-i'pcloid i11jl.crnwwtion1 including all tho:::c varieties of this 
contlition that are usually spvkcn of as 11 dijJitse," has a remarkable tendency 

~ s;:.~t~d3~~ ~1i!u~~ i~:el~~~;~~1dg~~a~~~p~~i~~s~~c c~~~;~1~1.ity 1~f' ~~;;~:t:~dcli:~~~; 
over auy continuous surface i the skin, the cellular tisl)uc, the mucous and 
serous membranes, and the liuing membrane of arteries, veins, and lymphatics, 
arc all liable to be affected by it. llencc, to describe it as a ,·1tta111.'uus disease, 
113 ha~ often been done, is in the highe,.t degree incorrect and unphilosophical, 
and evinces a very limited acquaintance with its true nature. Indeed, not only 

:ui~t:~~1:!ftu~~~~1 ~r~~.!S:~~1~i~:1~ t~~~-~~~st~~~:io11~1.~lf d;~~:1~L~111~~cs~1:·~~c~k:~t~~·~~~ 
in cry.!:iipeh.; as the es.!Sential di.!Seasc. This, it is trnc, is u1:1ually complicated 
\Vith Jiffu."-C inflammation of the integument, and then cornstitutcs one of the 
ordinary form-. of c1-y::iipelas. But a constitutional fc\'cr may occur of precise ly 
the same type as lhat which we oLscn·e to precede and to accompany the local 
inflammation without any such complication. This I had e::ipccial occasion to 
ob-~en·e in a nry fatal outbreak of erysipelas th:\t took pbcc in one of my 
wards a few years ago. On that occa:;ion, all the cases in which the cutaneous 
form of nysipelas appeared were marked by severe constitutional disturbance, 
attended by much ga.!Stro-intc;;tinal irritation. But prccil'cly the same t_ype of 
general febrile symptoms, and the same irritation of 1hc stomach and bowel8, 
occurrcd in patients in the same ward, in whom no local or surface evolution 
of the di."ea:;e took place, as in those affected by the or<linary cutaneous form 
of it. The true pathology of the diffusc1 low1 or er_)sipclatous inflammations 
has yet to be made out. '!'hey are all closely connected with oue another, anJ 
are eriJently Lloo<l or conl)titutional diseases, un<lur whatever name they go 
'l'he similarity of' cause .. , of effect!), and of constitutional disturbance, makes it 
1•roLaLlc that they are all e:-:-entiallydcpendent on one common condition of the 
bJ.ioJ., and that the particular local manife.sta.tiou that occurs1 whether it be 
erysipelas, phlebitis, low ccllulitis, or diffuse ab.scess, is secondary to this, and 
pcrhap:s in some degree accidental. 

A chief characteri.stic of this ery~ipeloid fever is its incompatibility with the 
localization or any inflanunation that may exist at or occur after its inva!'ion; 
and hence, when it attacks the sy15tem, it causes already existing inflammations 
to assume a diffuse or spreading character, extending themselves over any sur
face on which they happen to be situated. It is especially apt, in this way, to 
cause tho~e inflammations to spread which have not already been localized, by 
the depo.:;it or adhesive matter. llence, rec~nt wounds arc more liable to be 
:dfcctcd by it than granulating; ones, in which the inflammation has already 
tlkcn on a plastic character, which requires to be O\•crcomc before the diffuse 
formcansctin. 

'.l'bc constitutional fever in erysipelas almost invariably at first assumes the 
sthenic form, but very speedily runs into an asthcnic or irritat.ivc type, with 
a quick feeble pulse, brown tongue, pungent hot skin, and muttering delirium . 
'.rhc disease is truly an affection of debility; it is in COU!.lequcnce of the want 
of a sufficient degree of power in the part, or in the system, for the deposit of 
plastic matter, aud the limi tation of the inflammation by this, that the local 
affection spread:; itself unchecked along the surface it invades. The tendency 
that im•ariably exi;;ts in ery~ipelas to the occurrence of sloughing and suppu
ration of' the affected tis:sues, is a further indication of the a!;thenic and low 
character ot the disease. This view of the nature of the constitutional dis. 
turbance in erysipelas is of great importance in reference to the treatment of 
the di,.;ease1 as it demonstrates the necessity of not lowering the patient's 
po\~·cr~ too much duriug the early period of the affection, when it often tcmpo
ranly as.sumcs a truly stbenic character. 



S68 

Erysipelas is especially apt to become complicated with low vi~ccral inffom. 
mation; the membranes of the brain, the bronchi and lungs, or the gastro
intestinal mucous surface, are commonly implicated in this way; and it is often 
through these complications thut death results. 

Cmises.-Erysipelas may arise from causes existing in the patient himself, or 
from the conditions by which he is surrounded or to which he is subjected. 
It commonly originates primarily in want of attention to the hygienic condi
tions that should surround a patient; and is one of the penalties inflicted by 
.Nature on those who neglect or are incapable of attaining those prime requi
sites of health-good food, temperance, cleanliness, and pure air. Were tlie!:c 
attended to as they should be, erysipelas and the allied diffuse inflammations 
would scarcely be met with. Some persons appear to be naturally predispo:sed 
to erysipelas to so great a. degrel'.'1 that the application of cold or slight stomach 
derangement, or a trivial superficial injury muy excite it. This predisposition 
to erysipelas most commonly takes place in individuals of a plethoric and gro::.s 
habit of body; those especin.lly who have a tendency to gout appearing to be 
liable to the ready occurrence of the disease. But this predisposition is mo:st 
generally acquired by habitual derangement of health, and is especially induced 
by any of the depressing causes of disease, such as over.fatigue, anxiety of 
mind, _ night watching, and habitual disregard of hygienic rules as to diet, 
exercise, air, &c. The habit of body, however, in which erysipelas is wost 
frequently met with as a consequence of very trivial exciting causes, is that 
which is induced by the habitual use of' stimulants to excess. lt is more espe
cially in that state of the system characterized by an admixture, as it were, of 
irritability and of debility, in which no plastic lymph is deposited as the result 
of inflammation, but in which this condition is followed by a rapid tendency 
to the formation of pus and slough, and to extension of disease in a diffuse 
fo.rm, that erysipelas is so very readily induced. This condition of body is met 
with amongst the laboring poor as the result of the privation of the necc&;aries 
of life, conjoined with the habitual over-use of stimulants and exposure to the 
variou.:i depressing causes of diseases, arising from bad food, impure air1 &c. 
Amongst the wealthier classes it occurs as a consequence of high living, want 
of exercise, and general indulgence in luxurious and enenating habits. 

Some diseased states of the blood appear to predispose, in the highest degree, 
to the supervention of erysipelas. This is especially the case in diabetes and in 
granular disease of the kidneys attended by albuminuria. As a. consequence 
of renal disease, erysipelas will occur idiopathically, or from the most. trivial 
causes; a scratch, the sting of an insect, or any of the minor operations 
in surgery, more especially about the lower part of the body, will occasion it. 
And not only is it readily induced in this way, but it will extend in an 
uncontrollable manner in these states of the system, there being apparently in 
them au utter want of' limiting or rcparative power in an inflammat.ion however 
set up. 

Amongst the circumstances that surround the patient, and that tend to the 
production of this disease, season of the year and atmospheric changes cxer· 
cise a marked infiuence. Not on ly is erysipelas much more frequent in the 
spring and autumn than at other seasons of the year, but we not unfrequently 
find it. coming on suddenly on the setting.in of cold easterly winds, or on the 
occurrence of sudden atmospheric vicissitudes. So also erysipelas often asrnmes 
an epidemic chanictcr, as the result of those peculiar, but, at present, inexpli
cable conditions of the atmosphere, in which disease generally assumes a I.ow 
type, and in which epidemic catarrhs, influenza, phlebitis, and Other allied 
affections prevail. Epidemic erysipelas is almost invariably of a. low form, a.nd 
is very commonly associated with some peculiar train of visceral complication 
that distinguishes the particular outbreak of the disease. 

But not only is erysipelas epidemic, it is also contagious. The contagion of 
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erysipelas, after having been repeatedly deuicd 1 can I think no longer be con· 
tested. '!'ravers, Copland, Bright, Nunncley, and others have adduced cases 
in proof of its contagious character, and instances ha\'C repeatedly fallen under 
my own observation, in which erysipelas, often uufortunatcly of a fatal form, 
has been communicated to the ser"ants, nurses, or rclati\•es of patients affected 
by it. A remarkable proof of the contagious nature of cry,::;ipebs occurred in 
the spring of 1851, in one of my wards at the Cni\'Crsity College liospital. 
'fhe hospital had been free from any cases of the !,ind for a considerable time, 
when on the 15th of January, at about noon, a man w:i.s admitted untler my 
care with gangrenous cr_ysipelas of the legs, and placed in Brundrett "~a.rd. 
On my tisit,'two hours after his admission, I ordered him to be removed to a 
separate room, and directed the chlorides to be freely used in the ward from 
which he had been taken. Notwithstanding these precautions, howe"er, two 
days after this, a patient, from whom a necrosed vortion of ilium had been 
removed, a few weeks previously, and who was lying in the adjoining bed to 
that in which the patient with the cry,::;ipclas had been temporarily placed, was 
seized with erysipelas, of which he speedily died. The disease then spread to 

~~~c~~;lyc~~l c~;~r~~ct:p::~d, I~;1~e;::;~e!s~~~~c!0 p~~~~c;:; ::;~ei~~ec7!~ "~~~~ 
the constitutional symptoms without any appearance of loc:i.l inflam.matory 
action, but characterized by the sa.mc gastro.intcstinal irritation that marked the 
other cases. 

Erysipelas may not only spread in this way from patient to patient, but any 
diffuse inflammation, as phlebitis, inflammation of the absorbents, low or puer
peral peritonitis and pyemia may give ri::;e to external erysipelas, and in its turn 
be occasioned by it-a strong argument in favor of tho allied nature of all the.so 
nffections. Then again the coutaet of dead or putrescent ailimal matters with 
recen~ wounds may occasion it. In this way the di~casc is not unfrequcntly 
ori~inated in hospitals by dre.::;sers going direct from the dead hou~e, and c~pe· 
cially from the examination of the bodies of those who ha\'e died of diffuse 
inflammation, to the bed:;ide of patients without taking sufficient care to wash 
their hands or change their clothes. For this reason al~o it is of great conse. 
quencc that the same instrument.,::; be not used for practising operations on the 
dead, and performing them ou the living body. 

~'he principal exciting cause of erysipelas is certainly the presence of a. 
wound. It is chiefly recent wounds, however, that arc affected by it; when 
once the aclhesi\'e or suppura.tivc inflammation is iset up, the wound is not so 
liable to take it on unless it be in bad constitutions, the formation of limiting 
fibrinc appearing: to Jessen the liability to the occurrence of the disease. '\"hen 
erysipelas is epidemic, it is well for the surgeon not to perform any operation 
that can·con\'eniently be postponed until it is less rife; and in no case shoulJ. a 
patient on whom au operation has recently been performed be put in a neigh
boring bed, or even in the same ward, as a case of erysipelas. The size of the 
wount.l has little influence on the occurrence of erysipelas, which takes place as 
readily from u small as from a large one. The more Se\'cre forms of erysipelas 
however, ·chiefly occur in those cases in which the fo~cia:: of the limbs arc 
opened up, when the disease may spread through the deeper intermuiscular 
planes of cellular tissue. Injuries about the htad and hands arc those that ar!J 
most liable to be followed by this diseru:.e. 

But though we mu.st constantly bear in mind the constitutional nature of 
erysipelas, it will be more convenient and practical to describe it as it affects 
different ti~~mes and organs. With this view, we may divide it primarily into 
c.ctcmal and i11ternal erysipelas. 

By EXTERNAL ERYSH)Er.AS is meant that rnricty or the disease which nffccts 
the skin and subcutaneous cellular tissue. 'l'his form of the affection has becu 
described with au ab~urd degree of minuteness so far as the transitory and 
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though generally bounded by the fasci::e lying beneath this, not unfrcquently 
iruplicates these if they have been opened up, extending to the inter-muscular 
cellubr planes, the sheaths of the tendons, and other deep structures of the 
limb or part. 

1'he cellulo-cutaneous or phlegmonous erysipelas is ushered in by the ordinary 
symptoms of inflammatory fever, accompanied or followed by the signs of severe 
inflammation in the part affected. The redness is uniform, of a deep scarlet 
hue, and pretty distinctly bounded; the pain is from the first pungent and 
burning, though it may soon assume a throbbing character; the swelling, at 
first soft, diffused, and admitting of distinct pitting, soon increases, and becomes 
tense and brawny, the skin being evidently stretched to its full extent1 and the 
limb appearing perhaps to be double its natural size. Large vesications or blebs, 
containing sero-purulent fluid, sometimes of a eanious tinge, make their appear
ance in many cases. This is the condition that usually continues up to the sixth 
or eighth day after the invasion of the disease, during the whole of which time 
the constitutional symptoms have presented the ordinary type of sthenic inflam
matory fever; about this time, howeYer, a change commoiily takes place, either 
for better or worse. If, under the influence of proper treatment, and in a 
tolerably healthy constitution, the inflammation subs ides, resolution takes place, 
with a. gradual abatement of all the symptoms. If, however, as usually happens, 
the disease runs on to more or less sloughing or suppuration of the part, no in
crease of the swelling, pain, or redness takes place, but, on the contrary, some 
<limiuutioo in these signs may occur1 giving rise to an apparent, though decep
tive amendment in the patient's condition. The skin becomes darkly congested, 
and the part, instead of being tense and brawny, has a somewhat loose, soft, and 
boggy feel, communicating a semi-fluctuating, doughy sensation to the fingers. 
This change fo.:im a tense brawny state to a semi-pulpy condition is indicative 
of the formation of pus and slough beneath the integument, and should always 
be anxiously watched for by the surgeon. It must be remembered that it occurs 
without any material change in the size, the color, or the general appearance 
of the part, but can only be detected by careful palpation of it; hence the 
necessity of the surgeon daily examining with his own fingers the state of part.s 
inflamed, and neither trusting to the reports of others, nor to the general ap
pearance of the diseased structures, for the probable condition of the subjaccnt 
tissues. If an incision be now made into the affected part, the cellular membrane 
will be found loaded with an opalescent fluid distending it.s cells, but not flowing 
from the wound; the retention of this fluid in the cellular t issue giving a geJa. 
tinous appearance to the sides of the incision, which rapidly degenerate into 
slough and pus . If the alteration in structure have advanced to a stage beyond 
tbis1 the cellular tissue will be found to have been convc~ted into dense masses 
of slough, lying in the midst of thin and unhealthy ichorous pus i these have 
not inaptly been compared in appearance to masses of decomposed tow, of wet 
chamois leather, or to the membranes of a fcetus a few months old. Whilst these 
changes are going on below the surface, the skin, at first congested, becomes 
somewhat paler, and assumes a white or marbled appearance, rapidly running 
into black sloughs, and being undermined to an immense extent by large quanti. 
ties of broken-up cellular tissue and of ill-conditioned pus, without any appear
ance of pointing, however extensive the subcutaneous mischief may be. These 
destructive changes expose muscles, fascire, and blood-vessels, and may induce 
necrosis of the bones or destroy the joints. 'I1hey occur most readily in those 
parts of the body that possess the lowest degree of vitality, and hence are more 
common in erysipelas of the legs than in the same affection of the scalp. If the 
patient recover, there will be tedious cicatrization of the deep cavities that are 
left1 or considerable cedema, often of a solid character, a kind of false hypertrophy 
of the part, which may continue for some considerable time. In other cases 
again there may be such extensive local destruction or gangrene of the soft 
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tissues, with exposure and death of the bones or suppuration of the join.ts, that 
amputation of the limb may be required as a me::ms of saving the patient's life. 
No operation of this kind, however, should ever be practised for the after.con. 
sequences of erysipelas, unless these be strictly localized ~·ith no tendency to 
spread, all specific constitutional fever having been completely removed, except 
such as is of a hectic character, and dependent on the exhaustiug influences of 
the suppuration and disorganization of the tissues. ' 

During the progress of these local changes, the constitutional symptoms have 
assumed corresponding modifications. At first of an acute inflammatory charac. 
tcr, when suppuration and sloughing J1avc set in, the feyer often suddenly 
assumes an asthenic form, although in some cases there is no diminution in the 
severity of the sy!nptoms, until after an attempt for a few days to bear up 
against the exhausting influence of the disease, the constitution gradually gives 
way, and death speedily supervenes. If the patient survive the stage of slough· 
ing, and if the discharge continue abundant, hectic with diarrhooa, gastro.intcs. 
tinal irritation, metastatic abscesses or pyemia may carry him off. If recovery 
eventually take place, it may be at the expense of a constitution impaired and 
shattered for years. This disease is most dangerous in the old and infirm, or in 
young children. The immediate danger is alwa.ys greate::;t when the head is 
affected, from the extension of the disease to the membranes of the brain, and 
the supervention of erysipelatous arachnitis. The remote danger from the 
effects of suppuration, necrosis, and inflammation of the joints, is greatest when 
the lower extremities are the scat of erysipelas. 

A variety of the cellulo.cutaneous erysipelas has been described as a:demaf01L1 
erysipelas. By th is is meant not merely that effusion into the cellular tissue 
which occurs in all the varieties of the diseaf:e, but a peculiar form, specially 
marked by oodcma of the cellular tissue, with less inflammation of the skin than 
usual. There is much swelling, which pits deeply, with but little pain or tension 1 

and but moderate redness of the skin; the constitutional symptoms are less 
marked than in the other varieties of the disease; it is principally met with in 
old people, or in persons of a dropsical tendency, in whom it occurs especially 
about the legs, scrotum, or labia, sometimes giving rise, by the effusion of a sero. 
plastic fluid, to permanent and solid enlargement of these parts. 

3d. 11.'he cellular erysipelas, or as it is often termed, diffuse in.fl.ammotion of 
the cellula1· tissue, or cellulilis, is a disease that has been pa.rticularly described 
by Duncan, Arnott, Lawrence, and Nunneley. It always arises from a wound 
or injury, often, however, of an apparently triv ial character, and most commonly 
affects the sub.cutaneous cellular membrane, though occasionally it extends to 
the sub-a.poncurotic tissue, and then is a more severe and dangerous affection. 
Though commonly arising- as a consequence of ordinary injuries, it is especially 
apt to follow those in which there has been any inoculation of animal poisons, 
as in dissection wounds, the stings of insects, and the bites of venomous reptiles. 
In whatever way arising, it is characterized by the rapidity and extent of the 
sloughing of the affected tissue, and by great depression of' the powers of the 
constitution. That the diffuse inflammation of the cellular tissue, whether it is 
limited to a finger, or implicates the cellular membrane of hnlf the body, is a 
variety of erysipelas affecting this membrane primarily, and the skin sccondnrily, 
there can be no doubt. The points of resemblance between cellulitis and ery· 
sipelas have been well shown by Nunneley. Not only are the local effects pre· 
ciscly the same in the two diseases; the sa.me swelling, tension, infiltration of pus, 
and fol'mation of gangrenous shreds and sloughs, but the constitutional symp· 
toms, though differing perhaps in degree, present no variety as to character. 
The results also are identical, there being the same impairment of struct1;""e 
locally, the same tendency to involve parts at a distance, :rnd to the formation 
of secondary abscesses. So also these two diseases occur in the same constitu· 
tions, in the same states of the atmosphere, and in the same situation; one form 
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of disorder may produce the other, and, lastly, the same treatment is required 
for both affections. 

'fhe symptoms of cellular erysipelas are great swelling, tension, and pain in 
the limb, which feels brawny in some parts, redematous in others. 1'he skin, 
which is slightly reddened in patches, has a mottled appearance, and speedily 
runs into blackish sloughs. The extent to which the disease may spread variee 
greatly i when once it has set in, it commonly runs rapidly up the whole of a 
limb, extending also to the sides of the trunk; in other cases, again, its vio
lence appears to be principally expended at a distance from the sea.t of injury; 
thus, in a case of a punctured wound of the finger, the diffuse inflammation may 
1irincipally take place in the extended planes of cellular tissue about the axilla 
and sides of the chest. It is important to bear in mind that this form of ery
sipelas sometimes affects the internal planes of cellular tissue. Tb is may happen, 
for instance, in the fascirc of the pelvis after lithotomy, or in the anterior med i-

t astinum after operations at the root of the neck. '!'he sloughing often occurs 
with remarkable rapidity in the eour$e of thirty-six or forty-eight hours, the cel
lular membrane being broken down into ill-conditioned pus and shreddy sloughs, 
more especially when the disease has resulted from the inoculation of an animal 
poison. Death may in such caJ:Ses occur in two or three days; in other instances, 
again, several weeks ebpse before a fatal result declares itself. 

'fhe constitutional symptoms arc those of astheoic fever in the most marked 
dep:ree; a quick and feeble pulse, brown tongue, and muttering delirium, being 
early concomitants of this affection. 

rrhe diag11osfs of the various forms of erysipelas is generally easily made. 
From the exanthemata, it is distinguished by the character of the eruption, its 
limited extent, and usual complication with injury. From inflammation of the 
veins, or of the absorbents, the diagnosis is not always so easy, more especially 
as the two conditions frequently co-exist. If it be a vein that is inflamed, the 
general absence of cutaneous redness, the existence of a hard round cord, and 
the tenderness along the course of the vessel, are sufficient to establish the 
diagnosis. In inflammation of the absorbents, the redness will be found not 
to be uniform, but to consist of a. number of small and sep:Lrate red streaks, 
running in the direction of the lymphatics, and affecting the glands towards 
which they course; these two affections, however, erysipelas of the skin and 
inflammation of the absorbents, are almost invariably conjoined; hence a definite 
diagnosis is not of much importance. 

'l'he prognosis in any case of erysipelas depends on a. variety of circumstances. 
The form of the disease influences greatly the result, the cutaneous variety 
being attended with least danger, the cellular with the most. The traumatic 
is more dangerous than the idiopathic form. i\Iuch, however, depends on other 
circumstances, such, for instance, as the seat of the affection; that attacking 
the head a.nd lower limbs being the most dangerous; when the head is affected, 
encephalitis being apt to ensue. When the legs are extensively im1)licated, 
sloughing of the skin and cellular tissue, with denudation of the bones and 
dcstrnction of the joints, may occur. The disease, in all its forms, is most 
dangerous at eitber of the extremes of life. 1'he previous state of health of the 
patient also influences greatly the result. If the constitution be sound, very 
extensive mischief' may he recovered from; if, on the other hand, it is depressed 
or broken by want of' the necessaries of lifC, by fatigue, over exertion, or in
dulgence in stimulant..s, a very slight amount of disease may probably prove 
fatal. The most dangerous complication of erysipelas, and one which when it 
exists almost precludes the hope of recovery, is a granular state of the kidneys 
with albuminuria.. I have never seen any patient laboring under this disease, 
and attacked with erysipelas, escape with lifo; the sloughing and suppuration 
running on unchecked by any treatment that could be adopted. 'l'he particular 
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type the erysipelas may assume, and the occurrence of gastro-intcstinal or pul
monary complications, will also seriously affect the result. 

T1·ealrnent of ery.~1jn·las. - 'fhe occurrence of erysipelas i1' best guarcled 
against by attention to hygienic measures, more particularly t<. proper vemi!a
tion .with pure air, and the avoidan~e of ovcr-cr°'"?mg of patic~1ts In hospitals, 
erysipelas may be produced at wtll by want of attention rn these re~pccts, 
and it will usually be found that the persi~tence of erysipelas in certain ward~, 
or even its repeated appearance in certain beds, is owing to some local cause, 
such as the emanations from a drain, on the removal of' which the disease will 
cease. Scrupulous attention to cleanliness, also, on the part of nurses and 
dressers sl10ul<l be enforced, and the'lalter should not be allowed to go straigl1t 
from the dead-house to the ward without previously washing their hands in 
some chlorinated solution. When erysipelas has already occurred, its further 
spread may be prevent.eel by isolating the patients affected, and at once taking 
active measures to punfy the ward from which they have been removed. • 

'!'he cm·ative treatment of erysipelas must always be conducted with reference 
to the low character of the local inflammation, its tendency to run in to suppu
ration and gangrene, the asthenie. type t~at the constitutional fever readily 
assumes, and the frequent complication of visceral inflammations of a congestive 
form. '!'he apparent intensity of the local inflammation must not lead the 
surgeon into the fatal error of employing an over-active antiphlogistic treat. 
mcnt, more particularly if the disease be epidemic, when it always assumes :i 

low type. In the treatment of this affection, it is especially important to look 
to the future, and to remember that, if active depletory measures are employed 
ea rly, with a view of lessening the present disease, it will be at the ri~k of 
inducing more extensive sloughing, and perhaps to lower the patient's powers 
to such a degree, as to prevent his bearing up under the depressing influence 
0f the after-consequences. 

In the treC1tmcnt of tlie cutaneous or simple form of erysipelas, we must in the 
first instance clear out the stomach and bowels by an ipecacuan emetic followed 
by a calomel and colocynth pill, and some saline aperient. If the patient be 
young, robust, and the disease be of a somewhat sthenic character, he i.hould 
be kept on a mild diet, and have salines, with small doses of antimouy, 
administered every fourth or sixth hour. If the patient be advanced in ycan;, 
and the disease assume a lower form, no antimony should be given, but effer
vescing salines, or the acetate of anuuonia in camphor mixture, may be admi
nistered. If the disease from the first assume a low type, or if it subside iuto 
this, the carbonate of ammonia in five or ten grain doses should be added to 
the preceding mixture, in which the dccoction of bark may then be substituted 
for the camphor julep. In many of the low fon.us of erysipelas, medicines are 
not well borne by the patient, the stomach rejectrng them, and then I have seen 
the best possible results follow the free administration of the brandy-and-egg 
mixture, to which I am in the habit of trusting in the majority of these cases. 
During the progress of the disease, simple purgatives must be given from time 
to time. 'Vhen this form of erysipelas occurs in persons of a gouty habit, it 
~ay often he advantageously treated by the administration of colchicum in 
salines. 

The local treatment of this, as of every variety of erysipelas, is of equal im
portance with the constitutional management. 'Vann applications assiduou~ly 
continued, especially poppy and chamomile fomentations applied by means of 
flannels or 8pongio-pilinc, afford the greatest possible relief. Cold lotions should 
never under any circumstances be employed: they not only act injuriously by 
\essening the vitality of the part, and thus fayor local sloughing, but they 
may chance to cause a retrocession of the disease, and the consequent affection 
of :-;omc internal organ. 'l'he local abstraction of blood and of serum from the 
inflamed part, by the plan introduced by Sit· R. Dobson, of rapidly making 
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with the point of the lancet a large number of small punctures, from a quarter 
to half an inch deep, is of much value, by lessening the tension and swelling, 
allll coll!:-Cl!Uently diminishing the inflammatory action; a warm fomentation 
cloth or poultice should be la id onr the punctures, so as to encourage bleeding 
au<l the escape of serum. Astringent applications to the inflamed surface, such 
as a strong solution of the nitrate of silver1 are i·ecommended by some surgeons. 
J have seen them pretty extcnsi,Tcly employed by the late Dr. A.'!'. Thomson, 
but not with any very marked success. A boundary line of nitrate of silver is 
uccasionally drawn around the inflamed part, with the view of checking the 
e:ncnsion of the disease. I h:we often done this, and seen it done by others, 
but never apparently with any benefit; and have now discontinued the practice 
as a useless source of irritation. 'fhe application of a banda~e is occasionally 
necC!'=::-ary after the disappearance of the erysipelas, in order to remove the 
redema. th:i.t results. 

In the treatment of the cellulo-t·utaneous erysipelas, more energetic constitu
tional and local means are required than those just described. 1n the early 
.stage of the disease, our object is to prevent the inflammation running into gan
grene of the atreeted tissues. 'l'he fever being at this period commonly of a 
sthenic character, the more active administration of purgati,·cs, antimonials, or 
effervescent salines is required. I have never seen a case in which blood-letting 
is required, and strong antiphlogistics, such as salines, should be given with 
great caution. The best plan is, perhaps, to gi,•e an emetic and purge, to clear 
out the stomach and bowels, and then to give effervescing salines with carbonate 
of ammonia, in full doses, gr. x. to gr. xv. As the disease advances, and symp
toms of more or less depression come on, it may be necessary to effect that gra
dual change from a deplctory to a stimulating plan of treatment that has already 
been described in speaking of the management of inflammatory fever i in doing 
this, the pulse and the tongue must be our guides i as the one becomes feebler 
nud the other browner, so must ammonia., bark, and especially port-wine, and 
the brandy-and-egg mixture, be admin istered. In the more adrnnced stages of 
the disease, when sloughing and suppuration are fully established, our sole object 
must be by nouri;:,hing diet, and the use of stimulants and tonics, to bear the 
patient through the depression and subsequent hectic that ensue. 

'.l'he loc«l tnr1tmc11t of the altulo-cutancous or phlegmonous erysipelas, must 
be conducted on essentially the same plan as that of the cutaneous variety, 
though with the employment of more acti\•e means. The part affected_ must be 
kepc at rest, must be elevated if it be a limb, and ban hot chamomile and poppy 
fonientations a~siduou::.ly applied, cold being more }Jrejudicial here eveu than in 
the last form of the disease; in this way, the swelling and tension may perhaps 
be removed, and the sloughing of the cellular tissue prevented. In the majority 
of case.~, bowc\•er, other means will be required to effect this, and with this 
Yiew none are more efficacious than incisions made into the part; by these an 
outlet i;:0 nfforded for the blood nnd effused serum, which, by distending the ves
sels and cells of the part, produce strangulation of its tissues and consequent 
slou9hing. Th:s mode of practice, originally introduced by i\lr. C. II utchinson, 
is generally allowed to be the most cffoctual means we J}ossess for the preven
tion of sloughing; hence the incisions should be made early, before there has 
been time for the tissues to lose their vitality. So soon, indeed, as they have 
become brawny, indurated and tense, incisions properly made and placed will 
afford the greatest possible relief to the part and the patient, taking down the 
tension by their gaping, and the swelling by the exit they afford to blood and 
scrum. t'lluch difforence of opinion has existed among surgeons, as to thtl 
extent to which incisions should be practised in these ca.~es. Some recom· 
mending that one long cut should be made through the inflamed structures; 
others contending, on the contrary, that a number of small incisions better 
answer the proposed end. 1'he objections to the long incision are, that so con-
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siderablc a wound not only inflicts a serious shock upon the sy~tcm 1 but that 
the loss of blood from it is often so great as to be of serious, and C\'Cll of fatal 
consequence to the patient, cases having occurred in which life has been lost 
from this cause, or the hemorrhage only arrested by the ligature of the main 
artery of the limb,-and also that a single long: incision does not relieve tehsion 
so effectually as a number of smaller ones. The incisions consequently should 
be of limited extent, from two to three inches in length: at most they should 
not extend deeper than into the gelatinous looking subcutaneous cellular tissue, 
unle::;s it happen that the disease have extended beneath the fascia, wl1c1J they 
may also be carried through it. Mr. South recommends that the incisions 
should be so arranged in fours, as to enclose a. diamond-shaped space, J 

and states that in this way the greatest relief is gh'cn to tbe tension j I 
of the part: after the incisions have been made, the part sl10uld be I 
well poulticed and fomented so as to facilitate the escape of serum. As it is 
not the oLject of the surgeon to draw blood in these cases, any undue amount 
of hemorrhage should be arrested by plugging the wound. Aft.er suppuration 
and sloug-hing have taken place, as indicated by a boggy feel of the parts, free 
incision should be made in order to let out pus ~md sloughs. After this t11e 
skin will often be found to be greatly undermined, blue, and thin, with mnttrr 
bagging in the more dependent parts; if so, egress must be made for it by ;rec 
counter-OJJeniugs. During the afrer-treatmcut frequent dressing is necessary so 
as to prevent an accumulation of pus, and the sloughs must be remo\'cd as they 
form. Care should be taken not to destroy any of the vascular connections of 
the skin with subjacent parts, but in order to get pro]Jer cicatrization it will 
often be found necessary to lay open sinuses, or to diYide bridges of unhealthy 
and blue integument strctcl1ing across chasms left by the removal of the gn.n
grcnous cellular tissue. If the Joss of substance be great, the cicatrix that forms 
nrny be weak, imperfect, or so contracted as to occasion great deformity of the 
limb. In other cases, again, the diseased state of the bones and joints may be 
such as to call for ultimate amputation, either in consequence of the local 
deformity and annoyance, or in order to free the constitution from a source of 
hectic and of irritation. Under all circumstances, the patient's health will 
usually continue in a. feeble and shattered state for a eon::-iderable time aftct 
recovery from this form of erysipebs, requiring change of air and great atten
tion to habits of life, a nourishing diet, &c. 

In th~ t1·eatme11t of the cell11lar variety of erysipelas, it is usually necessary to 
administer stimulants early; ammonia, wine, or brandy may be required from 
the w~ry first. The surgeon must judge of this by the constitutional condition 
of the patient, and more particularly by the state of his pulse and tong-ue. The 
local treatment is precisely of the same kind as that adopted jn phlcgmonous 
rrysipelas, except that the incisions require to be made earlier and perhaps more 
freely; in all other respects, there is no difference between the general manage
ment of the two forms of the disease. 

Er;11sipelas of 'llewlv-boni 1'11/mlls is occasionally met with, more particularly 
in lying-in hospitals, or in situations where the mother and child are exposed 
to depressing causes of disease. It usually makes its a.ppearance a few days 
after the birth, at first about the abdomen and genitals, but spreads rapidly over 
the whole of the body, being characterized by a dusky redness, which rapidly 
runs into gangrene of the affected tissues. It bas been supposed to arise from 
inflammation of the umbilical vein, or of the umbilicus itself'. It is an extremely 
fatal affection, owing to the feeble Yitality of the child, and presents but few 
points for treatment; change of air and of nur::;iug, with the atlmini~tratiou of 
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fl fow drops of Sp. nmmonia or brandy from time to time, being all that can 
be done. • • 

Phlrgmo1wus erysipelas of tlte head is of very frequent occurrence from slight 
injuries or operutions about the scalp and focc, more particularly in elderly 
people and those of unhealthy constitution. In this form of erysipelas thero 
:U"e two special sources of danger; one is from sloughing of the occipito.frontalis 
mu~ch~, the other from inflammation of the membranes of the brain. 'J'he 
occipito.fronta.lis sloughs, in consequence of the pressure to which it is subjected 
by the swelling of the planes of cellular tissue between which it lies; and the 
encephalitis occurs apparently by the extension of the inflammation inwards. 
fo the treatment of this affection more active antiphlogistic means, such as vcne· 
section, with salines and antimony, are required than in the management of 
other forms of erysipelas. With the ,·icw of preventing slou~hing of the mm;.cle, 
a free crucial incision should be made through the scalp down to the bone, the 
head, of course, having been sluwed at the onset of the disease. 

13agging of matter must be prevented by free counter.openings, and the appJi. 
cation of pads and bandage where>cr it is likely to occur. JJowe>er much the 
scalp may be undermined, or the bones of the cranium exposed, adhesion usually 
takes place, and the vitality of the parts is preserved. 

Erysipelas of the scrotum., the "inflammatory ccdcma," so well described 
b)· Liston, is of frequent occurrence, as the result of wounds, ulcers, and other 
sources of irritation in this neighborhood. In this affection the scrotum swells 
to a large size, being uniformly red, but with a semi-transparent glossy appear
ance, pitting readily on pressure, and feeling somewhat soft and doughy between 
the fingers; the integuments of the penis arc also greatly swollen and oodema
tou111 and sometimes the inflammation extends to the cellular tissue of the cord. 
The chief characteristic of this form of erysipelas is its tendency to run into 
slough without any previous brawny or tense condition of the parts, the dartos 
becoming so distended with sero-plastic fluid that the circulation through it is 
arrested and its tissue loses its vitality. When an incision is made into it in 
this condition it scarcely bleeds, and the sides of the wound pre:-:cnt a yellowish· 
white gelatinous appearance. The treatment of erysipelas of the scrotum i:s 
simple; it consists in making a free incision about four inches in length from 
behind forwards on either side of the septum, taking care, of course, not to go 
so deep ns to wound the testes; the part must then be supported on a pillow, 
and well poulticed and fomented. If this incision be not made at once, a great 
part, or e\·en the whole of the scrotum may slough away, leaving the testes and 
cord bare; under these unpleasant cirrumstnnces, however, the parts will often 
with great rapidity co\•er themselves with a new integument. The ccdcma of 
the penis usually subsides of itself; or Ly making: a few punctures in it; should 
its integuments, however, threaten to slough, a free incision must be made into 
it, or the prepuce be slit up. 

Erysipelas of the pudenda is occasionally met with in ill.fed unhealthy 
children in whom cleanliness is neglected. The parts become of a dusky or 
livid red, swell considerably, and quickly run into gangrene, which spreads up 
the abdomen or down the nates. It may prove fatal by inducing peritonitis 
or exhaustion. In the treatment, ammonia, bark, and the chlorate of potass, 
with good nourishment, and a little wine, are the principal means to be em
ployed, at the same time that yeast or chlorinated poultices arc applied locally. 

Er!Jsipdas of lite fingers, or as it is commonly called" whitlow," is a frequent 
affection in old and in young people, either occurring spontaneously in cachcc. 
tic constitutions, or arising from the irrit.ation produced by scratches, punc · 
tures, or the inoculation of the part with poisonous or putrescent matters. It 
is mo!'t common in the spring of the year, when, indeed, at times it appears to 
be epidemic, large numbers of persons suffering from it without any very appa· 
rcut local cause. 
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That whitlow is truly an erysipclatou:s affection of the fingers appears to be 
tllC case for the following reasons:- lstly. Because the causes, whether of 
season, infection, or local irritation, appear to be the same in both ::iffcctions. 
2dly. The constitutional disturbance is always very SC\'ere for so slight a dis
ease, and assumes the same character of speedy depression that we obscnre in 
erysipelas. 3dly. The inflammation of the affected finger is invariably diffuse, 
never being bounded by adhesion, but always tending to terminate in suppura
tion and sloughing. And, lastly, so soon as the disease spreads beyond tbe 
affected finger, or to the back of the band, it assumes a distinctly erysipclatous 
appearance and character. 

The inflammation of whitlow is in many cases confined to the pulp of the 
finger, commencing in the dense cellulo-fibrous tissue forming this, and often 
arising from a very slight injury, as the prick of a pin or splinter, but not 
unfrequently without :my traumatic cause. The part becomes extremely pain
ful, hard, red, and i:-wollcn; it then suppurates to a limited extent, with some 
sloughing of the cellular tissue. In many cases the ungual phalanx, which 
is imbedded in the ccllulo-fibrous digital pulp, necroses when this sloughs; 
there is usually some inflammation of the lymphatics of the arm accompanying 
this affection, and not unfrequently a. good \lea! of constitutional fever and 
irritation. 

In the more severe cases of wbitlow, the inflammation, which is of an exces
sively painful character, owing probably to the tension of the parts, extends to 
the sheaths of the tendons, and then constitutes an affection that is fraught 
with danger to the utility of the finger or lrnnd. In these cases the wl1ole 
finger swells considerably, becomes red and tense, with much throbbing and 
shooting pain; the inflammation rapidly ex.tends to the dorsmn of the hand, 
which becomes puffy, red, and swollen, prescutinf{ the ordinary characters of 
erysipelas. Although the palm be greatly swollen, it usually preserves its 
natural color, or becomes of a dull white, owing tO' the greater thickness of the 
cuticle in this situation. Pus rapidly forms, both in the finger and band, and 
finding its way into the sheaths of the tendons, will spread up the forearm 
under the annular ligament. There is usually no fluctuation to be felt in the 
finger, even though pus m:iy have formed, but in other parts of the hand it 
may readily be detected in the usual way. In these cases there is always much 
sloughing conjoined with the suppuration, the cellular tissue of the finger and 
hand, the tendons or their sheaths, and the palmar fascia, b.e ing all more or 
less implicated. In many cases the joints of the fingers are destroyed 1 and the 
phalanges neerose, or if this do not happen, the tissues of the part may be so 
matted together as the result of sloughing and suppuration, that rigid and con
tracted fingers, or a. stiff and comparatively useless condition of the hand, may 
be permanently left. 

In the lterttment of tl1is affection, the patient should be well purged, and 
kept upon a strictly antiphlogistic plan during the early stages. At the same 
time the inflamed finger should be freely leeched, and then alternately poul
ticed and soaked in very hot water for twenty-four or forty-eight hours, being 
kept during the whole of this time in an elevated position. In this way the 
inflammation may be sometimes cnt short at its onset; sl10uld it, howeyer, con
.tinue to progress, the finger becoming hard, with much throbbing, a free lo~gi
tudinal incision must at once be made along either side of it, so as to relieve 
tension and prevent sloughing; this, though a painful procedure, should nevel' 
be omitted, on account of the importance of the preservation of the full utility 
of the part. The incision is best made from the proximal towards the distal 
end of the finger, so that if the patient make an attempt to withdraw the hand 
<luring the operation, he will rather facilitate the cut being made than other
w.1se. In making these incisions, however, the sheaths of the tendons should, 
it possible, be avoided; if these be opened, the tendons will probably slough, 
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an".l the finger be left in a permanently extended and rigid state. T1rn finger 
mu~t then be well soaked in hot. water, and poulticed. In this way the inflam
mation may be arrested, and sloughing happily prevented; should, however, 
matter have formed, this must be let out as it accumulates., and ull hardened 
and sodden cuticle peeled from the part. After the opening has been made, 
aud any slou~hs that have formed come a.way, it not unf'rcquently happens that 
a large and fungoid granulating mass sprouts up; this wil\ 1 however, gradually 
sub.side, as the swelling of the finger goes down and the inflammation abates. 
If the nail become loosened, it had better be removed, as it may otherwise keep 
up irritation; it must not, however, be torn off if adherent, but then merely 
scraped and cut away so far as loose. \Yheu the whole of a finger is affected, 
the band :;hould be placed on a pasteboard splint so soon as the inflammation 
has been somewhat subdued, lest contraction of lhc affected finger ensue, which 
may eventually extend to the neigl1boring ones. 

"'hen the joints are implicated, destruction of the cartilages commonly ensues, 
but yet, by position, and rest on a splint, a tolerably useful, though stiffened 
finger may be left. When the bones arc implicated, some operati\•e procedure 
usually becomes eventually necessary. If the ungual phalanx alone be necrosed, 
it may be excised through an incision on the pal mar side of the finger, the pulp 
and nail being left; in this way I l1ave often presen·ed a finger that must other
wise have been removed. Amputation of the finger of the metaearpo-phalan
geal articulation will usually be require<l when the second or JH'Oximal phalanges 
are iiwolve.J, though here, partial operations by cutting and scraping away the 
diseased bone, may sometimes be usefully done. During the later stages of' 
these affections, tonics, good diet, and stimulants will be reqtiired for the re-es
tablishment of the health. 

By internal erysipelas is meant those forms of diffuse inflammation which 
affect the mucous 01· serous surfaces, or the lining membrane of arteries, veins, 
lymphatics. 

'1'he mucous surface that is chiefly affected by this disease is that covering the 
fauces, the pharynx, or the larynx. 

Erysipelas of the fallces may occur in consequence of the disease spreading 
from the head and face to these parts, or it may commence as a primary affec
tion, occurring perhaps at the same time that the rash appears en the cutaneous 
surface on some distant part of the body. \Yhen tllC fauces are erysipelatous, 
they present a bright crimson or scarlet color, with some swelling and thicken
ing of the soft palate and uvula.; there is also ruost commonly some huskiness 
or complete loss of voice, and occasionally some croupy symptoms. At the same 
time there is a. good deal of low constitutional fever, with a pungent, hot skin, 
and quick pulse. This form of erysipelas is of a. peculiarly contagious character, 
and occurs not unfrequently io the attendants of those who arc laboring under 
some of the other varieties of the disea~e; of this I have seen numerous in
stances. In many cases, also, it is epidemic, spreading throu9h a house, and 
affecting almost every inmate. In the treatment of this affection, the best 
results are obtaiued by sponging the inflamed parts freely wiLh a strong solu 
tion of the nitrate of silver; and, if there be much constitutional depression, 

.administering full doses of ammonia, with camphor or bark. Should the dis
ease go on to sloughing, constituting some of the forms of" putri? sore throat," 
which not unfrequently happens, the mineral acids and bark, with chlorinated 
port-wine gargles, and the brandy-and4 egg mixture for support, will be found 
most useful. In many cases, this disease continues limited to the pa.late and 
fauccs; but in others it extends either upwards or downwards. It may ex.tend 
upwards through the narcs, out of the nostrils, and thus i:.pread over the face 
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and head. It mny extend downwards, affecting the gastro-intestinnl mcmbrnne, 
or more frequently implicnting the larynx. 

Erysipelotous La1:;''.!fitis, as described by Rylnnd, Budd, and others, is nn 
extremely dangerous affection. 'l'he inflammation in these cases commencing in 
the fauces, rapidly spreads to the mucous membrane and loose submucous eel. 
lular tis!me, external to, and within the larynx, ~iving rise to extensive reJema. 
tous infiltration of these parts with scro-plastic fluid, which, by obstructing the 
rima gl_ottidis, may readily su~'ocntc the patient. I~ consequence of this spe
cial tendency to redema, the disease bas by many writers been termed u Q·r/cma
tous lar.1p1yitis." After death, in these cases, the submucous cellular tissue of 
the fauccs, that about the base and frrena. of the epirlottis, and especially that 
which covers the posterior part of the larynx, will be found to be distended with 
scrum or n. scro-puriform fluid. 'l'his infiltration occupies the rima of the ~lot
tis, and extending into the interior of the larynx, gives rise to such swelling 
that its cavity is nearly obliterated. Great as the swelling may be, however, in 
all these parts, it never spreads below the true vocal chords. This fact, which 
is of considerable importauce, is owing to the mucous membrane coming closely 
in contact with, and being adherent to, the fibrous tissue of which these are 
composed. wilhout the iotervcntion of any submncous cellular tissue. The pro
ITTCSS of this oodematous inflammation of the mucous membrane, nnd loo::-c sub
~rncous ti::-sue in the~c situations, is often of an amazingly rapid character, the 
swelling being sufficient to induce suflO~ation at the en.d of t~iirty:six or forty
ei~ht hours, or even sooner. If the J?atlent be not ~amcd off m this way! there 
will be a great tendency to suppuration and sloughmg of the nffectcd ti~sues, 
leading perhaps eventually to death from absorption of pus; and low constitu
tional fever. 

'l'he symptoms of this affection are strongly marked : the patient, after being 
9.ttackccl with erysipelas of the fauccs, attended by some difficulty ancl pain in 
d.e~lutition, with huskiness of the '\"Oicc, is- seized with more or less difficulty in 

~:~:t!1~1d~~ ~~~g3~sg~e~a~e~£icaji:w ':~~ :b~~~uf?e ~~~;:~ .an~,h~o~~~~~1;:y ~:~ ~~~~~~: 
ing increases, and may s~eedily th;eat~n the li~c of the patient, giving rise. to 
intense fits of dyspnooa1 rn one of which he will probably be suddenly earned 
off. On examining the throat from the interior of' the mouth, the fauces will 
not only be observed to be much and duskily reddened, but by depres~iog the 
tongue the epiglottis can be felt, and perhaps seen, to be rigid and erect. 

In the treatment of this affection local means are of the fir::;t importance. The 
tongue ha.Ying been well depressedi the posterior part of the larynx, the epiglottis 
and its frrena must be well scarified by means of a hernia knifo, with which this 
operation may be most readily and safely done. The patient should then be 
directed to inhale the steam of hot water, and a large number of leeches may be 
applied under either angle of the jaw, to be followed by large ancl hot poultices; 
at the same time, the bowels must be kept well opened, and the patient treated 
antiphlogistically or othcrwis.c, according to the condition of the constitutional 
f'cver. Most frequently, in these cases, I have found antimonials of great ser
l'ice in the early stages, fullowcd at a later period by support and stimulants. A 
few hours after the engorged tissues have been unloaded by scarification, tlie 
fauecs, pharynx, and upper pnrt of the larynx should be wC'll sponged out with 
n strong solution of the nitrate of silver (3i. to ]i.) which must he applied 
freely, coagulating the mucus, and taking down the increased Ynscular action. 
Jf, under.standing the employment of these means, the dyspnrea increase, the 
face becoming pale, livid, and bedewcd with a clammy per~piration, it will be 
necessary, in order to save the patient from impending suffocation, to open the 
windpipe. In doing this I prel'cr the operation of la.ryngotomy, for reasons thnt 
will be mentioned when I come to speak of the diseases and operations of the 
n.ir-passages. In order that this operation should be successful, it must not, 
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however, be too long delayed, and should not be looked upon as a last resource; 
if done in time, and time in these cases is most precious owing to the rapid pro
gress of the disease, the patient's life may probably be saved; but if defencd 
too Ion .~, congestion of the lungs will have come on, the blood will cease to be 
properly arterialized, and the patient will sink from a slow asphyxia, even though 
nir Le at Inst freely admitted. If the patient survive to the stage of sloughing, 
chloriuntcd gargles and support must be our chief reliance. 

J::r9sipelas of the serous membranes is of common occurrence in surg-ical 
practice, being frequently met with in the arachnoid and pcrito"neum. 'fhcsc, 
like all other serous membranes, arc liable to two di~tinct forms of inflamma
tion, one, which is of a sthenic character, havin:.: a tendency to the formation 
of plastic lymph; the other, which is of a diffuse or crysipeloid form, being 
always accompanied by the exudation of a plastic unorganizable fibrinc. 

Er!Jsipelatous or "diffuse" amclrnitis commonly occurs as a couscqucncc of 
injuries of the head anti. erysipelas of the scalp. In these cases there is usually 
a flushed countenance, bright staring eyes, low muttering delirium, alternating 
with a comatose condition, :md rapidly terminating in dcai'h; the constitutional 
8ymptoms are those of low irritathTc fover. On examination after death, the 
arachnoid and pia mater will be found greatly injected with blood, forming a. 
clo:;e red net.-work of vessels over the surface of' the brain, the substance of 
which is usually somewhat injected, the nntriclcs being distended with a red
dish.colored serum. If examined at a later perio<l in the disease than this, the 
infiamcd arachnoid will be found to be covered with a layer of opaque puriform 
lymph of a greenish-yellow color and slimy consistence. 

Erysipclatous or "diffuse" peritonitis is not unfrequcnLly met with in aged 
and cachectic subjects after the operation for hcroia, or as a consequence of 
various diseases and injuries of the pelvic or abdominal organs. In this form 
of peritonitis, the symptoms are often of a latent character, the di~casc being 
thiefly indicated by obscure pain diffused over the abdomen, with tenderness on 
pressure, and an anxious depressed countenance, a hot skin, and a small and 
rather hard pulse. On examination after death, the subperitoneal cellular ti~imO 
will be found injected, the peritoneum opaque in parts, covered with filmy 
patches of greyish lymph, and usually containing a largish quantity of opaque 
dirty-looking turbid fluid, mixed with shreds and fiocculi of lymph. '!'his, 
though closely resembling pus in appearance, is serum with lymph intermixed, 
and is of a peculitirly acid, acrid, auJ irritating character. It is this form of 
peritonitis that is so dangerous to dissectors; inoculations of the lingers with 
any of this fluid being often productive of the most serious and c,·cn fatal 
consequences. 

'fhe crysipela.tous inflammation of the lining membranes of the vascular sys
tem, will be fully discussed when we come to consider diseasc::i4'1of these parts. 

CIIAPTER XXVIII. 

PURULENT INFECTION, OR PYEMIA. 

BY pyemia is meant a dangerous and often fatal affection, suppo~ed to depend 
upon the admixture of pus with the blood. This di~easc is closely allied to 
some of the lowest and worst forms of erysipelas, with which iudced it is com
monly associated, and to which it presents great similarity in its causes, symp
toms, and effects. 
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Like erysipelas, pyemia commonly occurs at those seasons of the year, nnd 
under those atmospheric conditions in which diseases of a low type arc preva
lent, frequently as the result of overcrowding in hospitals1 and it is in unhealthy 
and cachcctic constitutions that it usually manifests itself. '!'hough it. is leaH 
frequently met with during the earlier periods of life, yet it. may rn:,1ke its ap
pearance at any age, and I have seen very young cl1ildren carried ofl by it. 

Pyemia is never, I believe, an idiopathic or primary affection, but either 
occurs subsequently to an injury or wound of some kind by which inflammation 
is excited, which has in most cases reached the stage of suppuration before ihe 
pyemic symptoms come on; or in connection with some low form of suppurative 
inflammation. Thus we often see boils, carbuncles, diffused abscess, ery~ipclas 
of the skin, or erysipeloid inflammation of the veins or absorbents precede its 
occurrence. 'Younds of veins, of bones, and of joints, are the injuries that are 
especially apt to be followed by this disease; and in the puerperal state it is 
often met with, probably as the result of uterine phlebitis. 

Pyemia is characterized specially by two series of phenomena. The first i!I 
a state of great depression of the powers of the system; the second, the forma
tion of abscesses in rnrious parts of' the body. 'The symptoms are as follow: 
'I'he patient is seized with rigors, usually of a very severe and continuous 
character, but occasionally short and transient, sometimes occurring irregularly, 
at others being repeated almost periodically twice or thrice in the twenty-four 
hours, for some days in succession; in some cases these rigors are not attended 
by any sensation of cold, but in others they are, and then alternating with 
much febrile disturbance resemble very closely an ague fit; any open wound 
that may exist at this time usually becomes foul, sloughy, and ceases to secrete 
pus, though I have seen it continue healthily granulating throughout the dis
ease. 'The skin is hot, and has a burning pungent feel. The breath has that 
peculiar sweetish, saccharine or fermentative smell that is commonly noticed in 
::di febrile diseases of a low type; this odor of the breath, and indeed of the 
oody generally1 often occurs early in the disease, and must then be taken as a. 
very unfavorable sign. The secretions are arrested, the pulse is quick and 
feeble, the face is usually pale, with a very anxious drawn look, but sometimes 
flushed and the eyes bright; there is hebetude and dulness of mind, with slight 
nocturnal delirium, but perfect consciousness on being spoken to; about this 
period, patches of erratic erysipelas frequently make their appearance on the 
surface, and the skin assumes a dull, sallow, and earthy, dr a bright yellow, 
ictcric tint, which may extend even to the conjunctivre. 'l'be symptoms now 
indicate an extreme depression of the vital powers, the pulse becoming small 
and fluttering, the tongue brown, with sordes about the teeth, and low delirium; 
usually from the sixth to the tenth day, but sometimes earlier, diffuse suppura
tion begins to take place in different tissues, joints, and organs. This may 
occur in the viscera without occasioning any material pain; if seated in tbe 
cellular tissue, or in the substance of muscles, there is mucl1 doughy swelling, 
with some redness; if in the joints, the'swelling is often considerable, the pain 
usually intense and of a very superficial and cutaneous character, the patient 
screaming loud with the agony he suffers. These pains, which are chiefly 
seated in the knees, ankles, hips, and shoulders, often simulate rheumatism very 
closely. 

1'he progress of the disease is usually from bad to worse, sometimes rapidly, 
but at other times not uninterruptedly so, there being remissions and apparent, 
though not real, improvement. 'Ihc patient rapidly wastes, the body becoming 
shrunken, the muscles soft, and the skin loose and pendulous; great debility 
als'.> sets in. The abdomen becomes tympanitic, diarrbrea or profuse sweats 
come on j pneumonia or pleuritic effusions declare themselves; delirium, from 
which the patient is easily roused, alternates with sopor, and at last he siuks 
from exhaustion. Death usually takes place about the tenth or twelfth day, 
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though it m3y occur as early as the fourth, or the patient may linger on for six 
or SC\'Cn weeks . 
· In other cases pyemia occurs in a very insidious manner, without rigors, but 
merely with prostration, and some low fever of an intermittent kind i after a 
time the skin assumes a yellow tint, as do the conjunctivro. 'fhc urine is very 
high-colored, and perhaps the peculiar odor in the breath or body may be 
noticed; but the patient continues in a quiet state, his wound clean, and sup
purating healthi ly. He gets, however, symptoms of low pneumonia or plcurifij1 
with, perhaps, pain and fulncss in one joint, where abscess forms, and then the 
disease fully declares itself. 

'.L'he formation of numerous purulent deposits, "secondary or metastatic 
abscesses," as they are often termed, is one of the most marked features of 
pycmia. 'l'hese abscesses usually contain a somewhat thin and oily-looking 
pus; at other times, however, it is thick and laudable. '!'he more oily- looking 
fluid, though opaque and yellow, and closely resembling true pus, will, on micro
scopic examination, be found to differ from this in the absence of the true 
nucleated pus-corpuscle, though it contains an immense number of granular cells 
(fi~'S. 49 and 50.) After removal it often forms a firm fibrinous coagulum. 
The!:e purulent collections vary greatly in size and in situation, they are found 
in the Yiscera, in the cellular and muscular structures, in the serous membranes, 
and in the joints. 

Pyemic ~bseesses differ from ordinary purulent collections, not only in the 
peculiar character of the pus that they contain, but more particularly in the 
rapidity with which they Tonn, a few days commonly sufficing for them to attain 
a large size. So, also, their very widely-spread character, and the insidious 
manner in which they occur, - the tissues, as it were, breaking down without 
any inflammat ion, - constitute the distinguishing features of these collecLions. 

'fhe visceral abscesses vary in size from a pin's head to a walnut; in many 
cases the organs affected arc studded with them. 'l'hcsc collections are most 
frequently met with in the lungs, being seated on the surface of the organs, or 
in the interlobular fissures, next, in the liver, and then, in the spleen; they are 
usually surrounded by a darkly-inflamed and condensed layer of tissue, which 
forms an imperfect wall to the collection. They may occur in other organs; 
thus, my friend 1 and late house-surgeon, :Mr. Gamgce, has on several occasions 
observed them in Lhe prostate. 

When the pus is infiltrated into the cellular tissue and muscles of the limbs 
and trunk, it will form immense diffuse collections of a thin and serous matter, 
commonly mixed with shreds of the cellular membrane of the part. These col
lections are most frequently met with1 perhaps, in the ax.ilia, down the flank and 
about the back, in the iliac fossa, thigh or calf, and may either be confined to 
the subcutaneous, or extend to the deep intermuscular cellular planes in these 
regions; or may even form in the muscular substance itself, being diffused 
between the fasciculi which are softened and disintegrated. l\1ost commonly 
the presence of these collections is indicated by patches of cutaneous or erratio 
erysipelas, and by a. doughy, oodcrnatous, and boggy state of the superjaccnt 
integuments. 

Accumulations of pus in the se rous and synovial membranes are common in 
this disease; the arachnoid, the pleura, or the peritoneum may all be affected 
in this way. More frequently, however, some of the joints, especially the knees 
and shoulders, become tilled with a. thin, yellow, purulent liquid. These arthriti.; 
abscesses are usually indicated by the occurrence of intense pain, oft.en of a 
cutaneous or superficial character, with fluctuation and swelling in the articub.· 
tion affected. lt often happens, however, that large accumulations of pus form 
suddenly in joints, without having been preceded by pain or any otheT sign of 
mischief; in these case~ the interior of the joint, though filled with pus, will 
be found to be tolerably healthy, there bei ng no erosion of cartilage or destruc-
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tion of ligament, but merely some inflammatory injection of the synovial 
membrane. 

Not only are the appearances just mentioned commonly met with iu cases of 
death from pycmia, but we find the viscera, more particularly the brain and 
lungs inflamed, and, not unfrcquently, a diffused erysipcla.tous redness of' some 
membranous surface, as of the arachnoid or gastro.intestinal mucous membrane. 

The diagnosis of p.11emia is not always easy in the earlier stages, when the 
rigors, depression, and other Rigns of constitutional disturbance may be looked 
upon as common to other intercurrent diseases. As the affection declares itself, 
however, the continuance and severity of the rigors, the extreme want of power, 
the icteric tinge of the skin, the peculiar faint and sickly odor of the breath, 
and the occurrence of metastatic and visceral abscesses, indicate the true nature 
of the attack. 

The quest.ion necessarily arises, to what arc the symptoms and dcstrucfr~·e 
effects of pyemia due? 'There can be little doubt that they are owing to the 
alterations that take place in the blood itself. It is only in this 'way that the 
remarkable diffusion of the disease, the variety of tissues affected, and the wide
E})read tendency to suppuration that characterizes it can be explained. 'fhat the 

· blood undergoes important changes in this disease is unquestionable; it is thin, 
dark-colored, and, after having been drawn from the body, forms a loose, spongy 
coagulum, from which a moderate quantity of rather turbid or milky-looking 
serum separates. On examination under the microscope it will be found that, 
besides the ordinary red corpuscles, the. blood contains, often in large quantities, 
corpuscles, that in some cases closely resemble the ordinary white ones of the 
healthy blood, and at others present such exact similitude to the pus-cell, that 
the most practised eye fails in detecting a difference. 11hese corpuscles may be 
few in number, and at other times so abundant that they occupy the field of the 
microscope to the exclusion of the red. The existence of these corpuscles in 
the blood, which I bcljeve will invariably be found on careful examination, more 
especially in that taken from the larger veins1 constitutes apparently one, if not 
the essential element of the disease. That they are true pus-corpuscles, in 
many cases, would seem to be probable from their mic1·oseopie appearances; in 
others again, they do not present the characters of the true pus-cell, differing 
from it in the shape, or in the absence of a nucleus, and in their more irregular 
outline; resembling indeed more closely the white corpuscles, or some of tbe 
ill-developed granulation or exudation.cells that arc met with in cold or lymphatic 
abscesses occurring in cachetic constitutions. Whatever differences of appear
ance these corpuscles may present, they can best be compared to those pus-cells 
that are found in many unhealthy abscesses, and more especially in the diffuse 
purulent collections occurring in the cellular tissue or the joints in tbis very 
disease; and like these I think we must look upon them as products of inflam
mation1 though perhaps of a low and a.plastic form. 

The question that next presents itself is, how do these corpuscles find their 
way into the blood? and how do the other changes that occur in the phy:;:;ical 
characters of this fluid take place? By some surgeons it bas been supposed 
that the pus is actually and bodily absorbed from the surface of the suppurating 
wound, and so admixed with the blood. This explanation, however, is not 
tenable, as there is not only no proof, but no reason to bel ieve in the possibility 
of the absorption of a pus-corpuscle in its state of integrity from the surface of 
a wound. 11hen, again, it has been supposed that the pus having trickled, or 
in some other way found an entrance into the open mouth of a divided vein, as 
upon the surface of a stump or in a sawn bone, has gained access to the general 
circulation. But it is difficult to understand how pus can possibly Lecome 
admixed with the genera.I current of the blood in this way; for if the vein be 
sufficiently open to allow of tbe ~ntry of one fluid, it would certainly be so to 
ndmit of the escape of the other. 'fhc theory that has the most advocates at 



CHANGES JN THE BLOOD IN PYEi\lIA. 385 

the prc8cnt day, is, that the pus enters the circulation as a consequence of 
phlebitis, being formed directly by the lining membrane of an inflamed vein, 
and thus poured at the moment of its evolution into the current of blood passing 
along the vessel. This dependence of pyemia on suppurative phlebitis, more 
ei:.pccially of a diffu~e character, has been strongly advocnted by Hunter, Arnott, 
ll~rard, and others, and affords an easy solution to the difficulty, and has 
acquired considerable weight from the fact that in many cases these affections 
are found co-existing. I am by no means prepared to deny that the pus does 
in all probability in very many cases become directly admixed with the blood 
in this way, and that suppurativc phlebitis is consequently in these instances 
the cause of the pyemic symptoms. This explanation would indeed be conclusive, 
if it could be shown that phlebitis was the only, or even the most frequent form 
of diffuse inflammation occurring in connection with pyemia, and that it always 
took place as a precursor and concomitant of the blood affection. But this I 
believe not to be the case. I have bad opportunities of examining the bodies 
of a. considerable number of patients who have died of pyemia, and I have 
certainly often found evidence of other diffuse inflammations as well as of 
phlebitis; and in some cases no inflammation of the ,·eins could be detected on 
the most careful investigation specially directed to this point; and hence I 
cannot but come to tbe conclusion that pyemia, though frequently co-existing 
with, may occur independently of suppurati\'e phlebitis, and cannot in all cases 
be necessarily considered a consequence of that disease. 

Tessier maintains that pyemia is always independent of phlebitis, being a 
primary blood disease. The doctrine, however, is irreconcilable with the 
established fact, as pointed out by Sedillot, that the injection of pus into the 
blood produces a disease identical with pyemia; that this affection is always 
preceded by local inflammation, and usually by suppuration, and that a distinct 
connection has been pointed out by Hunter, Arnott, and Berard between i;;up
purntirn phlebitis and pyemia. Be::.ides this, the presence of cells in the blooU 
resembling the pus-corpuscle admits of proof. 

In the very excellent essay published by Mr. llenry Lee on this subject, 
that surgeon expresses his opinion that the introduction of pus into the system 
from an inflamed or injured vein is rarely the first step in purulent infection, 
but must have been preceded by some change that has taken place in the blood, 
by which its coagulating power has been impaired. Mr. Lee's views are 
supported by a number of ingenious experiments. 

How are we to account for the changes that the blood undergoes, and which 
whether resulting from snppurative phlebitis or not, are the essential causes of 
the pyemic symptoms? 

The explanation that I would suggest as to the cause of the pre~cnee of the 
true or imperfectly formed pus-cell in the blood in these cases is the following. 
lfor pyemia to occur, I believe it to be invariably and absolutely necessary that 
a local inflamQJation previously exist in some part of the body. This may 
either be external or internal; it may be limited in size to that of a boil 1 or 
it may be as extensive as the surface of a. sloughy stump. In all cases this 
inflammation is of, or tends to assume, a suppurative character; and in all, the 
constitution is broken, and of that kind in which the corpuscular or a.plastic 
lymph commonly forms. It is not difficult to suppose that the blood in circu
lating through the part so diseused, instead of undergoing those peculiar 
changes that are impressed upon it in its pnssage through tissues that are 
atheuieally inflamed, and of which the most remarkable is the formation in it 
of a large quantity of plastic filamentous fibrine, - as evidenced by the hard . 
firm coagulum, by the formation of the huffy coat, and by the tendency to 
the deposition of coagulable lymph, as well as by the occurrence of constitu •• 
tional fever of the sthenic type, - may undergo alterations in composition, of 
equal extent, though of a far different kind. It appears not improbable that 
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5omc of the French surgeons, as Bonnet, BCrard, and Laup;ier1 that the artual 
cautery should be freely applied along the course of the \'Cssel, and they i::t..'ltc 
tb<it the best results have followed this practice. As ah~ccsses form, they m11st 
be freely opened; and the diffuse and purulent collections forming in the 
cellular tissue must be evacuated. 

CHAPTER XXIX. 

TUMORS.I 

TaE frequency with which tumors fall under tllC observation of the surgeon, 
the great variety in their characters, and their important relations, local as 
well as constitutional, render their consideration one of great moment. Accord
ing to Hunter, a. tumor is "a circumscribed substance produced by disease, 
and different in its nature and consistence from the surrounding parts." Thi~ 
definitioo, though oot perhaps accurately correct in some forms of tumor, which 
do not differ in their nature from neighboring parts, is yet substantially a good 
and convenient one. By a tumor may also be said to be meant a circumscribed 
mass, growing in some ti~sue or organ of the body, and dcpeu<leut on a morbid 
excess or de\'iation of the nutrition of the part. The tumor thus formed in
creases in ~ize by an inherent force of its own, irrespective of the growth of 
the rest of the system, and differs essentially from the normal structure :rnd 
appcaraoce of the part of the body in which it grows. In order to constitute 
a tumor, it is necessary that the normal form of the part be widely departed 
from-a mere increase in its ~izc, so long as it preserves its usual shape, being 
scarcely considered in this light. '.l'hus, if the tibia be uniformly enlarged to 
double its natural size, it would be said to constitute a hypertrophy, not a. 
tumor; but, if a comparatively small rounded mass of bone project directly 
forwards from its tuberosity, it would be !!aid to be a tumor, and not a mere 
hypertrophy. 

Surgeons divide tumors into two great classes, tl1c non-malignant and the 
mali:Jna,lf. This division, though practically convenient, is not scientifically 
exact. Recent researches haYe shown that, althoup-h some tumors, ag the 
cancers, arc always and essentially malignant, and others as uniformly benign, 
as Jipomas and some cysts, yet that many others that are usually innocent 
may, under certain condition.'!, at present unknown, take on a truly malignant 
action: this has led to the e.-.tablishment of an intermediate group, that may be 
termed the semi-malignant. 

1'he norl-maliguant, 1·111wce11t, or beni'gn tumors are strictly local. They 
resemble more or le!"s completely the normal textures of a part, and hence are 
very commonly, though not perhaps with strict propriety, termed lwmomor
pl1ous. They usually grow slowly, are more or less distiuctly circumscribed, 
being often enclo!'ed in a cyst, and h:we no tendency to involve neighboring 
structures in their own growth; any change that they indut')e in contig:uous 
parts being not by the degeneration or conversion of these into their own 
structures. but simply by the effects produced by their size and pressure dis
Jllaeing or atrophyin~ them. 'l'hcy are sometimes sin~le, but not uofrequently 
multiple, developing either simultaneously or successively; but if in the latter 

1 In Paget's Lectures on Surgicnl Pnthology. vol. ii. will be found the most philosophical 
account of tum1>rs in thisoranyotherlangu:i.ge. 
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mode, without any connection with preceding growths. If removed by ope
ration , they do not return; but if left to the natural processes of nature, they 
may slowly attain a great size, remain stationary, and at last atrophy, decay, a·r 
necrose. 

'l'he essentially llfaliynant tumors differ widely from those last described. 
They cannot be considered as strictly local diseases, as in many cai::es they result 
primarily from a constitutional vice, or if local in the first instance, have a ten
Jcncy rapidly to affect the constitution. 'l'hcy are esse~tially characterized b_v 
an extreme veg-etativc luxuriance and an exuberant vitality. They proceed 
from a germ which, in a manner at present unknown to us, is formed in some 
organ or tissue, where it develops by an inherent force of its own, irrespective 
of neighboring parts, producing a mass which differs entirely in structure and 
appearance from anything observed in the normal condition of the body; and 
hence, not unfrequently called heteromorphous. Th is term, however, cannot be 
considered strictly accurate, inasmuch as the microscopic elements of which this 
mass are composed have their several analogues in the normal structures of the 
body. This mass, which ma.y either be infiltrated in t.he tissues, or localized by 
being confined to a cyst, increases quickly in size; not uncommonly indeed the 
rapidity of the growth may be taken as a. measure of the malignancy of the 
tumor. As it incroases in size, it tends to implicate the neighboring structures 
in its own growth, and to affect di stant organs through the medium of the lym
phatics or the blood i if removed by operation it has a great tendency, under 
certain conditions, local and constitutional, to return in its original site or else
where, though it does not necessarily do so. If left to its own development, a 
malignant tumor will inevitably soften, necrose, and ulcerate, often with much 
pain, profuse hemorrhage, and the induction of a peculiar state of constitutional 
cacbexy, which speedily and necessarily te1·minates in death. 

Interposed between these two classes, we find a tl1ird 
more or less of the characters of both; these may be 
tumors. 

The malignant tumors are usually of a cancerous nature, but amnli9nc111t 1
' 

and "ca11ce~·ous 11 are not synonymous. Every malignant tumor is not a canccr1 

though every cancer is a malignant growth. Some tumors are malignant in 
their course, though they present neither to the naked eye nor to the microscope 
any cancer structure or any hcteromorphous constituent, but are strictly homo
morphous, being fibrous, fibro-plastic, or cartilaginous. In most instances such 
tumors are benign in their course as well as in their structure, but in other 
cases, and without any evident cause, they affect a truly malignant action i thus 
the term malignan.t would have reference rather to the course adopted by the 
tumor than to the structure of the growth itself, for a tumor may be anatomically 
benign, but functionally malignant. Paget has very fully described varieties 
of the fibro-plastic as well as of the fibrous and cartilaginous tumor, which though 
preserving throughout a uniform character, microscopical and otherwise, that is 
not considered malignant, have nevertheless destroyed the patient by repeated 
recurrence after removal, and by ultimate ulceration, sloughin~, and eontamina· 
tion of neighboring tissues, or even of distant organs through the medium of 
the circulation. He makes the important observation that in diffcreut persons 
and under different conditions Lhe same disease may pursue very opposite courses, 
appearing in some to be of an innocent, in others of a malignant type i and be 
wakes the very interesting practical remark, which agrees entirely with the result 
of my own observation, that the children of cancerous parents may be the sub
ject of tumors apparently innocent in structurl", but certainly rei::embling malig· 
nant growths in the rapidity of their progress, their liability to ulcerate and to 
bleed, and their great disposition to return after removal. 

Innocent and malignant tumors are occasionally met with in the same person, 
four or fi ve different kinds of growth even occurring in one individual. I have 
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seen in one patient a scirrhous breast, an cnchondromatous tumor of the leg, 
and atheromatous cyst on the back, with scrofu lous glands in the neck. Ma
lignant and benign formations may even be found in the same mass; thus ence
phaloid and encbondroma are not unfrequently met with together in the testis. 
This, however, must not be taken as any evidence of the possibility of the con
version of one into the other, and indeed there is no proof that a non-malignant 
can be converted under any circumstances into a malignant tumor of a different 
type; a fibrous growth may degenerate anrl assume all the character of malig
nancy, at last destroying the patient, but there is no evidence that it can ever 
be changed into a cancerous mass. A malignant tumor may, however, be depo
sited on the site of a. non-malignant growth that has been removed: thus I have 
seen a seirrbous nodule deposited in the cicatrix left after the removal of a 
cystic sarcoma of the breast. 

Beside these various forms of tumors, others are met with of a constitutional 
and specific character, such as those that occur in scrofula. and syphilis. 

NON-MALIGNANT, OR INNOCENT TUMORS . 

The im1.ocent tumors may, I think, be most conveniently ananged in three 
great classes. 

1st. Encysted tumors of all kinds. 
2d. Tumors dependent on the simple increase of size of already existing 

structures, in the tissues or organs in which they occur; as, for instance, fatty 
tumor in adipose tissues, exostosis in connection with bone, &c. 

3d. 'fumors dependent on the new growth of already existing structures, 
in situations where they are not normally found; as, for instance, a. carti
bginous tumor in the midst of cellular tissue, or a fibrous tumor under a serous 
membrane. 

E~CYSTED TUMORS arrange themselves into two great classes. 1st. Those 
that are dependent upon the gradual accumulation of a secretion in a naturally 
existiug duct or cyst, with dilatation and hypertrophy of its walls: 2d. Those 
lhat result from the new formation of a closed cyst in the cellular tissue of the 
part, and the distension of it by the secretion from its lining membrane. 

1st. The encysted tumors arisir.g from simple distension and gradual hyper
trophy of the walls of a duct or cyst are met with in three forms. (a.) As 
encysted tumors of the skin and subjacent cellular tissue occurring in various 
parts of the body, and dependent on the closure of the excretory ducts of the 
sebaceous glands : (.11) As formed by the accumulation of secretions in 1 and 
the closure and dilatation of1 the ducts of other secreting glands and organs, 
as in the 1mblingual or mammary gland: (r) Those formed by the retention 
and modification of the secretions in cysts without excretory ducts, as in the 
bursre. 

(a.) Encysted tumors occurring from the obstruction of the excretory duct of 
the sebaceous glands, include the various forms of atheromatous tumors that 
are met with on the surface of the body. These are usually situated upon the 
ecalp, face, neck, or back; sometimes, however, they occur elsewhere ;-thus I 
nave removed a very large one from the forepart of a girl's arm, and others 
from the labia. and groin. In size these tumors vary from that of a pin's head 
to an orange; the smallest occur on the eyelids, the largest on the shoulders 
and scalp. They are often very numerous, especially about the head, where as 
many as thirty or forty may be met with at the same time; and most frequently 
they form in women about the middle period of life: they are smooth, round, 
or oval, movable under the integument, either semi-fluctuating or elastic, though 
liOmctimcs solid to the touch In some parts where the sebaceous follicles are 
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large, as on the back, a small black point can often be detected on the surface 
of the tumor, through which an aperture may be found leading- into its interior, 
and admitting the expulsion of its contents. In structure they are composed 
of a cyst which varies greatly in thickness, being son:ctimes thin, filamentous, 
and soft; at others so thick, hard, laminated, and clast1c, that it is aln,ost impos
sible not to believe it to be a. new formation; these cysts attain their greatc!it 
density on the scalp, and are here often Tery firm, elastic. and resisting, even 
though of but small size. In structure they are corn posed of cellulo fibrous 
tissue, with an epithelial lining, and generally appear to be a dilated and hyper
trophied state of the sebaceous follicles, though not improbably, ar- Pa~et sup-

poses, they may at times be 1lew formations. 
Fm. 141. They are usually attached by loose and lax 

cellular tissue to the subjaccot parts; but, if 
thin, are often pretty closely incorporated with 
the super-imposed skin; if inflammation is set 
up around them they become more solidly 
fixed. The contents of these cysts are very 
various, most usually consisti ng of a soft, 
creamy, pultaceous, or cheesy-looking mass, of 
a yellowish-white color, which has sometimes 
in old cysts become dry and laminated, looking 
not unlike parmesan. In others, again, of old 
standing and large size, the contents may be 

'-..........:::. found to be semi-fluid, the more liquid parts 
being of a brown, green, or blackish tint. 

These various contents are essentially composed of modified sebaceous secretion, 
such as epithelial scales, fat granules, cholesterine, granular matter, and rudi
mentary hairs in various proportions (fig. 141). 

The growth of these tumors is often very slow, but not unfrequently after 
remaining stationary for years, they take on a rather 
rapid increase. The tumor itself, though painless, may 

i 
f~"~i;l~~t;~ i~::~si~1~e~~~~i~1n:esbi~ c;;~~r~f~~~~~- :~t~~st~~ 
patient being annoyed by its presence, gets it removed 
by operation. If left untouched, it occasionally, though 

~~r~~e~;:Vr~e~~' ti~a!~:.~~~=.b:ire~~s.amkai~~~r ~~~~~~g ~;~~~~:, 
which by a process of sub-deposition becomes conical i 
and being gradually pushed up from below, at the same 
time that it assumes by exposure a dark brown color, 
forms an excrescence that looks hke a horn, and is usually 
considered to be of that character (fig. 1-12). These 
"horns" haxc been met with on the head, on the buttock, 

and occasionally in other situations, and lmve been well described by l\Jr. Eras
mus Wilson i some time ago a woman applied to me with one about an inch aud 
a half long growing from the upper lip. 

In other cases again, these tumors inflame and suppurate; the skin covering 
them becomes adherent and reddened, ulceration takes place, and if the cyst be 
small and dense, it may be thrown off by the suppurative action in the sunound
ing tissues. If of larger size, ulceration of the integuments covering it takes 
place, and the sebaceous matter is exposed; this may then putrefy, become 
offensive, and break away in unhealthy suppuration. In other cases again, 
peculiar changes take place in this tissue, large granulations are thrown out in 
it, and the atheromatous mass appears to vascularize, becoming irregular and 
nodulated, r ising up in tuberous growths with everted edges, exuding a. fetid, 
foul di3charge, becoming adherent to subjaceut parts, and assuming a semi.ma-
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lignant appearance, forming at la. ... t a sore perhaps us large as a saucer, as in the 
auncxed figure of a. case sent to we by Dr. 
Bryant (fig. 143). Sebaceous cysts which Fw. 143. 
have undergone this change may howe,·er 
l'Cadily be distingui.:;hed from such malignant 
!:'rowths by a microscopical examination of 
their exudation ordCbris, these consisting of 
pus and healthy epithelium, mixed up with 
fatty matters more or less disintegrated. 

'l'he only diseases with which thc.:;e tumors 
can be confounded are abscc&ics and fatty 
growths. From an abscess an encyiitcd seba.
ccous tumor may be distinguished by its 
history, slow growth, situation 1 elasticity, and 
mobility, and the existence of the dilatcJ 
orifice of the sebaceous duct, through which 
some of the contents can be squeezed, the 
microscopical examination of which will 
serve to confirm the diagnosis. From a fatty 
tumor these growths may be diagnosed by their firmer and more regular feel, 
aud in case of doubt by the evacuation und examination of' their contents. 

The treatment of a tumor of this kind simply eonsi::;ts in ics removal, after 
which it is never reproduced. This may mo::.t readily be done by transfixing 
and cutting it across with the scalpel or bistoury, aud then seizing the side of 
its cut edge with a pair of forceps, pulling the cyst out of its loose cellular bed. 
~l."his plan way commonly be adopted with those seated about the head, face, or 
neck. When about the Lack, trunk, or limbs, they usually require to be dis. 
sccted out, being more clo::;ely incorporated with the skin, and often adherent by 
former iuflammation to the subjaccnt parts. In doing this, care should be taken 
that the whole of the cyst is extirpated; the wound that is left should then be 
dre::.sed lightly, and speedily heals. If, howenr, any portion of the cyst be left 
behind, a trouble.some fistula may rcmaio. When occurring upon the scalp, a 
large number of these tumors may be removed at one sitting; as, however, 
there is always some danger of erysipelas following- operations in this situation, 
it is only prudent to select a favorable season of the year, and not to operate if 
the tumor be in any way irritated at the time, or the health out of order. 
Erysipelas is especially apt to occur after these operations in elderly people of a 
stout make and florid complexion. 

The horns and semi.malignant ulcers that result from these growths may 
require excision. If, however, the ulceration be connected with the cranium by 
its base, or be very extensive, as in the case depicted above (fig. 143), it will 
be safer to treat it by the application of a weak solution of the chloride of zinc, 
or by occasionally touching it with fused potass. 

(13) Various forms of encysted tumor may arise from the closure and diJa. 
tation of the ducts of other excretory organs; as, for instance ranula by the 
occlusion of the salivary ducts, encysted h9drocele by the closure of the tubuli 
testis, or cystic tumors of the brea.::;t by the obstruction of the lacteal ducts. 
These affection::i, however, constitute special diseases, the consideration of which 
must be deferred to subsequent chapters. The gcucral principle of treatment 
in these kinds of affcction 1 consists either in restoring the freedom of the outlet 
by the excision of a portion of the wall, or obliterating the cyst by making au 
incision into it, and allowing it to granulate from the bottom. 

(1) (}9st:1 may arise by the distension of cavities which are unprovided with 
any excretory duct; as for instance the bursre which often attain a very con· 
sidcrable size under these circumstances. The structure of these cysts becomes 
greatly altered.; sometimes the walls are thin and expanded; at others they 
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acquire a thick ccllulo-fibrous, almost lif!amentous, appearance In~1dc tl1ey 
:ire often warty-looking, from the deposition of impcrfcc:tly-organizcd fibrine, 
often arranged in a laminated form. .Not unfrcquently attached to the walls, 
and floating in the interior, are a number of granular, melon-seed-like bodies, 
greyish or yellow in color, semi-transparent, elongated or irregular in shape, 
nsually rather hard, but sometimes soft and flocculent. These appear to be 
composed of masses of imperfectly-organized fibrine, somewhat resembling in 
structure granulation-cells, and often form in large quantitics1 so as to block 
up the interior of the cyst, converting it into a solid tumor. 'l'he fluid 
CODtents of these cysts are usually thin and serous, of a yellowish or brownish 
color. In their progress these cysts arc found to increase up to a certain size1 

when they usually thicken and harden, in consequence of the fibrinous trans
formation just described j or else inflame and surpurate in an unhealthy 
manner. 'l'hey may occ-ur in any of the situations rn which bursoo naturally 
exist or are accidentally formed, and which will be mentioned hereafter, but are 
most commonly met with upon the knee cap, the nates, or the first joint of the 
great toe. 

'l'he treatment of these cysts consists in attempting their absorption by the 
u!::c of stimulating plasters; or, if thi~ fail 1 in the removal of their contents by 
tapping. Their cavities arc then closed by exciting inflammation and suppu
ration within them, by the introduction of a seton, by injection with stimu
lating solutions, or by the subcutaneous section. If these means fail, excision 
will be required, more especially if the tumor have assumed a dense and fibrous 
character. 

2d. l!;sts occasionally are met with as '11f'W formatio11.~, filling by their own 
secretion. They occur in the general cellular tissue, and in connection with 
the sheaths of tendons, but most frequently about the geuerative organs, more 
especially in the ovary, in the broad ligament of the uterus, or in the breast. 
'l'hesc cysts vary most widely in size, from that of a. millet-seed to tumors 
weighing mauy pounds, and filling up the greater part of the abdominal cavity. 
When small, they are usually thin-walled, and are often imbeddcd in a. matrix 
composed of imperfect hypertrophy of the organ in which they are situated, 
as in the breai;t und testes; when l::irge1 as in the ovary, the walls are thick, 
firm, sati11y, and often very tough. Projecting into their interior are solid 
masses, consisting of eaulifiower-like growths, occasionally filling up the whole 
inside of the cyst with compact solid white layers. 'These" intracystic" growths 
cause by their increase in size the gradual absorption of the more fluid contents, 
until, at last, their development is arrested by the cyst wall. 

These cysts may be divided into the simple and the compound. The simpfP, 
or, as they are commonly called, serous cysts, are met with in almost every 
tlituation, being composed of a thin expanded wall, containing a slightly viscid, 
fefOUS fluid. 

'l'he cmnpound, or, as they are often called, proliferous or m1lltilocular cysts, 
are especially met with in the ovary, and have been st.udied with great care 
by Hodgkin. Of' these there are two varieties1 the first consisting of an aggre
gation of simple cysts closely packed and pressed together; the second composed 
of cysts having others growing from their walls. The cavities of these muhi
loc.ular cysts present the greatest possible variety in their contents; fluid, from 
a limpid serum to a. semi-solid jelly-like matter, and of every shade, from ligh.t
yellow to greenish-black, or dark-brown, is met with in them; solid intra.cystic 
growths, cancerous masses, or the debris of epithelial and cutaneous structures 
are also found in them. 

Encysted tumors containing hair and fatty matters (piloc11stic tumors), are 
occasionally met with. These would, in many instances, appear to be the 
remains of a blighted ovum inclosed in the body, as they are congenital, anJ 
usually contain some fr.eta! debris, such as portions of bone, teeth, &c. 'fhe 
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hair.i in these tumors are connected with, and grow from, cuticular structures 
in which sebaceous follicles arc commonly di:stinctly observable. The fatty 
matter which they contain in large quautity, and which may either be solid or 
perfectly fluid, is in :111 probability the rc::;u\t of fatty degeneration of the sol't 
ti:;:sucs of which they are composed. 'J'hcsc tumors are most frequently Jll('t 
with in the abdomen, especially about the oy::irics, mcscntcry, and oment.um; 
they h::ive also been obsen·cd in connection with the testes, having probably 
dcscenrled into the scrotum with this gland. A \'cry remarkable case of this 
kind lately occurred at the University College Hospital under i\Ir. Marshall. 
They have also been found about the face, but nc\'er, I believe, in connection 
with the thoracic cavity or extremities. 

'fhe sany1ti11eous c:l/st, or lu~m(ttonw, is a peculiar variety of the simple form, 
and has bc('n described by Paget as especially occurrinµ: about the neck, tlio 
parotid, the anterior part of the thigh, the leg, the i:-houldcr, and the pubes. 
It is especi::illy characterized by containing fluid blood, more or less altered in 
appearance. He detiCribes these cysts as being formed in three different ways: 
either by hemorrhage into a previously existing serous cyst, by transform::ition 
from a nrevus, or by a vein becominr.:: occluded and dilating: into a cyst. These 
sanguiucous cy~ts may som<'limes resemble in general appcurancc encephaloid 
disea.::e. A case of this kind was sent to me by niy friend, Dr. Ileury Bennet 
-a tumor about the size of an orange, of no<lulatcd appearance, existing in thu 
leg of a woman below the knee, where it had been gradually increai:.ing in size 
for about a couple of years. So close was the resemblance to malignant diseaso 
presented by the tumor, that the limb had been condemned for amputation by 
some surgeons who had previously seen the case; as, however, the growth, on 
examination, tufned out to be a sanguiucous cyst, as its walls were thin and 
adherent, and ai:i, it extended too deeply into the ham to admit of ready remon1l1 
I reduced it by successive tappings, and then laying it open, allowed it to 
granulate from the bottom. When pmcticablc, however, the cyst should alway!\ 
be dissected out. 

These tumors differ from simple hypertrophy of the part "in this, that to 
whatever extent the hypertrophy may proceed, the OYergrown part always main. 
tains itself in normal type of sh::ipc and structure, while a tumor is essentially a. 
deviation from the normal type of the body in which it zrows." (Paget). 

'fhis section comprises, lat, tumors connected with ilie integumcntal struc
tures, as warts, polypi, &c.; 2d, lobular hypertrophies, with more or less modi. 
fication of glandular structure, as in tho breast; ad, fatty tumors; 4th, vascular 
tumors; 5th, tumors of nerves; and 6th, tumors of bones. 

1st. Simple tumors of this kind that develop on the intcgumcntal structures, 
whether cutaneous or mucous, are u:arts and ro11dylomata. These essentially 
consist in an increased deposit of laminated cutic:Je, usually with some augmented 
vascularity of the cutis. They exist with especial frequency in the mucous, 
the muco.cuta.neous, and the more pcn;pirnble surfaces; thus the prepuce, the 
vagina, the axilla, and the cleft of the nates arc their chosen seats. When oc.. 
curring- on the skin, they arc usually hard and horny where the cuticle is nat.u
ri.!lly dry, and then constitute true warts; but where the skin is pcr~pirable, aud 
the cuticle moist1 they are flattened, expanded, ~oft, and white, arid are then 
termed condylomata or mucous tubercles. 'Yhcn :-ituatcd on the muccius mem
brane~, they are usually pointed, somewhat. pen lulous

1 or nodulatc<l oo tho 
surface, \'ery vaf!cular, and bleed readily when touched. 

Closely allied to some of these warty structures is a peculiar pinkish.white 
fibro.-\'ascular tissue, which is occasionally met with in olJ. cicatrices as an out· 
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growth of these, and not unfrcquently recurs after remoyal; this disease is 
termed clteloid. 

'.l'hc general principles of treatme11t of these affections consist in their removal 
by excision, ligature, or caustics, according to tlwir size, situation, and attach 
rnents. Excision is usually preferable when they are seated on mucous sur
faces; the ligatures should be used if ,hey are large and pendulous, and caustics 
should be employed when they are seated on the skin or a muco-cutaneous 
surface. 

Pendulous sarcomatous gro"" ths, forming large tumors commonly called 11 wens," 
may occur on any part of the surface. They are smooth, pcdunculated, firm, 
so.mewhat ~oughy, but non-elastic, p~ndulous,_ a~d movable~ slowly incr~asing 
without pam, often to a. very great size. It is rn warm clim:ites, and m the 
Bindoo and Negro races, that they attain their greatest development, havin"' 
been met with fif'ty, seventy, and even a hundred pounds in weight. They ar~ 
chiefly seated about the genital organs, enveloping the scrotum, penis, and testes 
in the male, or depending from the labia of the female. 'l'hat remarkable 
enlargement of the leg occurring in the i\lauritius, and some parts of the West 
Indies, and hence termed l3arbadocs leg, is an nffection of this kind. In struc
ture these growths appear to be a simple hypertrophy of the fibro-cellular element 
of the pnrt affected, being eo~nposed of a loose reddish stroma, moist with a serous 
fluid. In the treatment of these affections, pressure and iodine applications 
may be tried in the earlier stages, with the view, if possible, of checking their 
growth; at a later period they must, if large, be removed by operation, though 
this procedure is at times an extremely severe one, owing to the great magnitude 
they attain. 

Polypi are pendulous masses growing from any mucous surfacC, but more espe
cially from the nose, ear, throat, uterus, and rectum. The term polypus is 
applied very indiscriminately to various pendulous tumors growing from mucous 
membranes. The true mucous or gelatin(}ttS polyp is composed of the elements 
of this membrane expanded and spread out1 and consists of a. loose fibrous stroma 
co\'ered by epithelinm more or less distinctly ciliated, the cilia. being often beau
tifully seen when recent specimens are examined under the microscope. 'J'hc 
so-called fi6rous or rnedullary polyp consists of other forms of tumor growing 
from, and covered by, mucous membrane. The true mucous polyp grows 
rapidly, being a. soft and vascul:ir reddish-purple or brown-looking niass, and 
may expand greatly, giving rise to serious symptoms of obstruction in the pastiage 
in which it is situate, bleeding freely when touched, destroying the bones by its 
pressure, and produciug great mischief and disfigurement. It is especially in the 
11ose aud uterus that it attains to a large and dangerous size. The treatment 
consists in removing it according to its situation, its degree of vascularity, and 
the na.ture of its attachment, by avulsion, ligature, or excision. 

2d. Hypertrophy of glandular structmn. -'!'his forms an important series 
of special affections, chiefly occurring in the lymphatic glands, the breast, and 
the testes. 'l'he parts becomes chronically enlarged and induratcd, often with
out any signs of inflammatory action, though in other cases as the result of thi9 
condition. On examination, the structure of the gland will either be fouud to 
have undergone an imperfect and ill-developed hypertrophy in some of its 
lobules, or to be expanded and infiltrated with plastic matter, the consequence 
of chronic inflammation; or else to have undergone tuberculous deposition when 
occurring in strumous subjects. 'l'he principle of treatment in these tumors 
consists in an endeavor to remove the mass by frictions with the preparations 
of iodine, or by the application of stimulating nnd absorbent plasters. If these 
means fail, methodical pressure may sometimes advantageously be employed, 
and, as a last resource, extirpation by the knif"'. 

3d. FuU!J tiimors constitute an important class of surgical diseases, as they 
occur Yery cxtensi,ely in almost eyery part of the body, and at all ages, though 
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they arc most commonly met with about the earlier periods of middle life. In 
the majority of cases they appear to originate without any e'•ident cause i in 
other instances again they can be distiuctly traced to pressure or to some local 
irritation, as to that of braces or shoulder.straps over the back and shoulJers. 
In one case I have koo~rn th~ disea~e to be heredit:ni,ly transmitted to the 
members of three generations of a family. 

Fatty accumulations take place under two forms, one diffused, the other cir
cumscribed; it is only the latter variety that is termed the odlpo1>e tumor. The 
diffused form of fatty deposition occurs iu masses about the chin or nates with
out constituting a. disease, though it may occasion much disfigurement. 

Fu.tty or ad1J1ose tumors may form in all parts of the body as soft, indolent, 
inebstic, aud doughy swellings, growing but very slowly i being either oval or 
round, but not unfrequently lobulated, and occurring most frequently in the 
subcutaneous fat about the neck and shoulders; but occasionally met with 
between the muscles, in the neighborh otid of joints, of serous membranes, as of 
the pleura, and of mucous canals. A very curious circumstance connected 
with these tumors is that they occasionally shift their seat, slowly gliding for 
some distance from the original spot on which they grew; thus, Paget relates 
cases in which fatty tumors shifted their position from the groin to the peri
neum or the thigh. I have known one descend from the shoulder on to the 
breast. 

They may attain a large size, but only occasion inconnnience by their pres
sure or bulk; they rarely ulcerate or inflame, nor do they undergo any ulterior 
changes of .structure. 

These fatty growths have been divided into three varieties, according to 
their structural differences. The most common form of fatty tumor, that. culled 
lirmw, is a mass of yellow, oily, fatty matter and cellular tissue. inclosed in a 
fiue thin capsule, having small ve!;sels rami(ying over its surface. This tumor 
is usually more or less lobulated 1 often remarkably dentated, and sending out 
irregular prolongations that extend to some liUlc distance into .the surrounding 
cellulo-a<l1pose tissue. Another variety, the clwle~lealoma of :rthiller1 is of much 
less frequent occurrence; it is a smooth, laminated, white and dry fatty mass, 
contained in a cyst, and apparently composed of crystalline fat inclosed in 
meshes of cellular tissue. 'J'he third variety of fatty tumor consists of masses 
occurring in the ovary, or in multilocular cpts in other situations. 

ln the treat.went of fatty tumors little can be done except by extirpation with 
the knife, by which the patient is speedily and effectually ridded of the disease. 
'lhe tumor being encapsuled and but loosely adherent to atljaceut parts, readily 
turns out and the wound often heals by the fir::;t intention. It is trne that we 
have the sanction of Sir B. llrodie's high authority for the administration of' the 
liquor potassro in some of these cases, uuder "hich treatment this eminent 
surgeon states that fa.tty tumors have occasionally disappeared. 

Ptbro-cdlulor tumor. -This growth, described cursorily by many writers as 
the allular tumor, has been more fully examined by Paget. It is not of com
mon occurrence, and when met with it is most frequently found in the scrotum, 
the labium, the deep muscular interspaccs of the thigh, and on the scalp, in 
which situations it may form tolerable large masses, attaining sometimes to a 
weight of many pounds. When occurring about the scrotum and labium, theso 
tuwors must not be confounded with elephantiasis of these parts, from which 
they may be distinguished by being limited and circumscribed masses, aud not 
mere outgrowths. 'l'hey happen only in adults who otherwise are in good 
health, and grow quickly, forming soft, elastic, rounded, and smooth tumors i 
they are not attended by any pain. After remo\·al they are found to possess a 
thin capsule, to be of a yellowish color, and to contain a large quantity of 
iufiltrated serous fluid, which way be squeezed out abundantly. As t.heso 
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tumors are of a perfectly innocent character, no hesitation need be entertained 
about tlrnir removal. 
. 4th. Tumors dependent on an increase of the vascular tisme, as ancurism by 
anastomosis, - of the nervous tiss1Le, as some kinds of neuromata, - :rnd of 
o.~serms tissue as exostoscs, and never extending beyond the structure primarily 
implicated, constitute Such special affections, that it will be more convenient to 
reserve tlu~ir consideration until we come to speak of tl1e particular diseUEee of 
the structures to which they belong; and it will be sufficient for the present to 
indicate their existence aS pertaining to this group. 

Ill. -TUMORS DEPENDlz..·o ON THE NEW GROWTD OF S~'RUCTURES IDENTICAL WITU, OR 

VERY CJ,OSELY RESEllBLH.:G, NORMAL TISSUES JN SITUATIONS WDERE TUEY ARE NOT 
NOR)IALLY FOUND, 

This class is an important one, inasmuch as it contains not only innocent 
growths, but some that are of a semi-malignant character. The fibrous, the 
fibro-plastic, and the enchondromatous tumors are those that are chiefly met 
with in it. 

1st. Fibrous tumor.~. - These growths are by no means so common as many 
of the affections that have already been described; they are met with in various 
situations, as in the testes and mamma, uterus ~md antrum, about joints, in the 
pcriosteum, in the subcutaneous cellular tissue, and in connection with nerres. 
'fhe situations in which they are most frequent, and where their structure is 

most typical, is in the neck, espe-
F10. 144. cially in the parotid region, in the 

uterus, and the antrum. In shape 
these tumors are irregularly oval or 
rounded; they are smooth, painless, 
and moveable, they grow slowly, 
but may attain an enormous size, 
equal to that of a cocoa-nut 01 

water-melon. Liston removed one 
from the neck, which is at present 
in the Museum of the College of 
Surgeons, that weighed twelve 
pounds; they have, however, been 
found weighing as much as seventy 
pounds. 'l'hcy are almost invariably 
single, and when cut into present a 
white glistening ligamentous struc
ture, being composed of nucleated 
fibres like those of ligamcntou.s 
tissue (fig. 144.) These tumors 

Structure of fibrous tumor. may remain stationary for years, 
and this is the condition in which 

i.bey are often presented to the surgeon. Eventually, however, they are apt to 
undergo disintegration, becoming infiltrated, ccdcmatous, and softening in the 
centre, or at Yarious points of the circumference i they then break down into .. 
semi-fluid mass, the integuments covering them inflame, slough 1 and an unhealthy 
suppuration mixed with disorganized portions of the tumor is poured out, 
leaving a large and unhealthy slough chasm from which fungous sprouts may 
shoot up: readily bleeding on the slightest touch and giving the part a. malig
nant appearance; the patient C\1 entually falling into a cachcctic condition, and 
becoming exhausted by the hemorrhage and discharges. In other cases again1 

these tumors may degenerate into a spongy calcareous mass of a brownish color 
und hard consistence; Lut they never undergo proper ossification. More rarely 
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the interior of these growths softens nnd undergoes absorption, so ns occasionally 
to form cysts of large size, cont:1i11ing fluids of various shades of color. Paget 
relates the case of a very large cyst of this kind formed by the lwllowing out 
of a fibrous tumor of the uterus being twice tapped by mistake for ovaria11 
dropsy. The treatment of these tumors is in a grPat measure palliative, bur. 
when so situated as to admit of removal, as in the neck, under the angle of tho 
jaw, or in the antrum, they should always be extirpated. 

2d. The nex t class of tumors, though closely resembling the fibroid in struc 
ture, have a. great tendency to recur after removal, to disintegrate an<l contami
oate neighboring parts and even the system at large. They arc in their appear
ance innocent, but in their course malignant. This cla~s comprises the so-called 
semi-malignant tumors, viz., the nwliy11m1tjibrous, the recurring fibroid, the 
fibro-plasric, and the e11dwndromalo11s tumors. 

'£he nwli'gnantfibrous tun~or closely resembles in its general appearance and 
microscopic elements the ordrnary fibrous growths, but its great characteristic is 
its recurrence after removal, with much tendency to ulceration, sloughing, and 
hemorrhage, forming not only in its original locality, but in internal parts of 
thebodyatadistancc from it. 

The .fibro-plastic or myeloid tumor was first described by Lebert, and hac; 
been im·estigated by Paget, who find~ it to stand intermediate in structure 
between the fibrous and fibro-cellular1 resembling pretty closely that of granu-
1.ition-eclls in the process of development into tibro-cellular tissue, having 
parallel fibres with wide fibro-plastic cells, and occasional oat-shaped nuclei. It 
is found about the jaws, in the bones, in the cellular tissue of the neck, and in 
the mammary gland. 

'fhcse tumors, the albuminous sarcoma of Abernethy, present marked cha
racters. On making a section of them they cut in a uniform, smooth, and 
somewhat elastic manner; are semi-transparent, shiny, and juicy-looking, of 
a greenish-grey, bluish or pinkish color, often spotted or sU:lined with dis
colored marks, varying in tint from a blood to a pinkish, brownish, or lh·id 
red hue, which, if extensive, gives them a fleshy look; their structure is usually 
brittle. They most commonly occur in young people, without pain and without 
any known cause. In the majority of cases they may be safely removed with
out the prospect of recurrence, but occasionally, and without any apparent 
reason, they return after removal. Lebert relates six cases of this disease in 
which recurrence took place after opcr.ttion, with secondary deposits in internal 
organs. 

The recurring fibroid tumor has been described by Paget as closely resem
bling in general aspect the common fibrous tumor, whilst in its microscopic 
ftructurc it is very like the fibro-plastic tumor, its wost marked character being 
its tendency to recur after removal. Of this peculiar and hitherto undescribed 
disease, he relates two cases, one a tumor of the upper part of the leg, which, 
Let.ween 1846 and the end of 1848, had been rcmo,·ed fi\•e times, re-appearing 
for the sixth time after the last operation, when, attaining a large size, and 
becoming ulcerated, amputation was deemed advisable; this operation, how
ever, was followed by death. The examination of this tumor presented ''very 
narrow, elongated, caudate1 and oat-shaped nucleated cells, many of which had 
long and subdivided terminal processes." In the second case, a tumor of the 
shoulder had been removed, and returned four times between !!Jay, 1848, and 
December, 18-t9, re-appearing in the following year for the fifth time, the 
patient, notwithstanding, appearing at this period to be a strong and healthy 
man. He also relates a case by Oluge1 in which a similar tumor was five times 
rcmcv::-d from the scapula, it!! sixth re-appearance being followed by death. The 
most interesting of al1 1 perhaps, is a case by Dr. Maclagan, in which, after three 
removals, no further recurrence of the disease took place. It is a. remarkable 
circumstance that these recurrent tumors appear, according to I 1agct, to becowc 
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more malignant in their [.!;rowth in the later than in the earlier recurrences, ac
fJuirin;z more and more the characters of true malignant di!':Ca$e, becominµ: more 
painful, rapidly degenerating, and giving rise to an ulccrnting fungus, which 
eventunlly pro,·es fatal by exhaustion and hemorrhage. 

8d. E11dw11dromo, or the Cartifo9i11rms t1111wr1 carefully studied by Millier, 
and invcsti,!?atcd by Paget, is an exceedingly interesting affection, whether we 
re~ard the peculiarity of its structure7 its comparath·ely frequent occurrence, 
or the large size that it occasionally assumes. It takes pince under two distinct 
forms; most commonly as an innocent growth, but in other cases assuming a 
malignant tendency and appearance. These two forms present different signs; 
in the first case, the echondroma occurs as a hard, smooth , elastic, o,·oirl, round, 
or flattened tumor, of small, or but of moderate size, seldom exceeding that of 
an orange, and growing slowly without pain. In the second form, it approaches 
in its characters to malignant disease, growing with extreme rapidity, attaining 
an enormous size in a few months, and contaminating the system by the deposit 
of secondary echondromatous growths in internal organs; under these circum
stances, it would appear to have occasionally been mistaken for the rapidly 
spreading forms of encephaloid disease. 

But !llthough occasionally assuming the course that is usually adopted by 
true malignant growths only, it must be borne in mind that enchonclromata, 
especially of the testes, are not unfrequently associated with enccphaloid; and 
when so, the secondary deposits arc usually of the latter character only, although 
in some rare cac:;es even these ha\·e been found of a mixed nature. 

When these growths attain a tolerably large sir.e, thoup:h occasionally whilst 
they are still of but mo~erate dimensions, ossification may occur in some parts; 
whilst a process of disinteµ:ration may take place in others, they sof'tc11 1 break 
down, and liquefy in their interior, causing: the skin which co,·crs them to 
become duskily inflamed, enntually to slough, and to form fistulous opening~, 
through which a thin jelly-like matter is discharged. In some cases it would 
appear that large tumors of this description, softening in the centre, and 
becoming elastic and semi~fluctuating, have been mistaken for cysts, and h<lYe 
been tapped on this supposition. ln small cnehondromata the opposite condition 
more frequently occurs, the tumor becoming induratcd, and uoJcrgoing 
ossification. 

The accompanying cut is a good illustration of the microscopical characters 
of these tumors (fig. 145). It 

F10. 145. showsaclearmatrix,inplacesthioly 
granular, in others slightly fibrous, 
imbcdded in which are cells and 
nuclei of various forms and sizes, 
some round or irregularly oval1 from 

at1~~~te~~ 11k1~~hy ::e b~ani~~~~~ ~~ 
eaudate;some of the bpheroidal 
cells are granular, others have 
nuclei of irregular outline; inter
spersed among them are a few oil 
globules. The general appearance 

is that of frotal cartilage, from which it can with difficulty be distiugui!l'hed. 
Most frequently cnchondroma occurs in connection with some of the short 

bones, more particularly those of the metacarpus and the phalanges of the 
fin~ers, presenting hard rounded knobs in the~c situat.ions, where, howe,·er, it 
seldom attains a greater m_a~nitude than a walnut or a pigeon's egg. When 
large, it is commonly met with in or upon the head of the tibia, or the condyles 
of the femur, formiug in these situations rapidly increasing growths of consi
derable magnitude. It may also form in the parotid region

1 in the muscular 
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intcrspacei; of the neck, thigh and lcg1 and in the testes. When connectcJ 
with the hones, enchondroma may either 
spring from the pcriosteum, gradually en F10. 146. 
vcloping, absorbing, ar.d eventually destroy· 
ing. the osseous structures, though at first 
not incorporated with them. This is their 
usual mode of origin when occurring in the 
femur or tibia: when seated on the short 
bones, especially on the metacarpus and pha
langes (figs. l-16, 1-17), they couimonly 
spring from the interiorot'theosseous struc
ture1 expanding, absorbing, and im·olving 
its walls in the general mass of the tumor. 
When occurring in cellular regions uncon
nected with bone, the enchondroma is softer, 
and does riot present such distinct cartilage 
cells as in the osseou~ f11clw11druma. i\Iost frequently these cncbondromatous 
masses occur in childhood, or shortly after puberty, appearing as it were to be 
an overgrowth of the cartilaginous element of the osseous system at this period 
of life. 

'l'he treatmenl consists either in excision of the tumor, or amputation of the 
affect.ed part. Excision may be practised whcu the tumor is seated in the 
pariltid region, or otherwise uncon-
nected with bone. When forming Fw. 14i. 
a part of the osseous structures, it 
cannot well be got rid of without 
the removal of the bone that it im
plicates by amputation. It', under 
these circumstances, excision of the 
tumor only be attempted, it will be 

~~unr~r~~~~dt,h:~ho~~a:n~s r:;~df; ~~==Ci 
grows again, or that the wound 
formed by the operation remains 
fistulous and open., l\Iost com
monly a permanent cure is effected 
by the ablation of the tumor in one 
or other of these ways, but cases ha•e occurred of the more rapidly growing 
form of the disea:-e recurring, after its removal, in a softer state than before, 
and with a close approxima_tion to malignancy in appearance and action. It. is 
worthy of remark, as showing the connection between enchondroma and malig
nant disease, that cartilaginous masses have been met with in the midst of 
encephaloid tumors of the bones and testes. 

CANCER.1 

Having now considered innocent tumors1 that have no tendency to wntami
nate neighboring structures, or to return after removal; and the semi-malignant, 
which 1 though innocent in structure, arc malignant in their course, and, under 

l ltisnotmyintention to ente-rforgely into the general history of mnlignant diseases, 
as space will not admit of my doing so; I would therefore refer my render~ who wish for 
further information on this interesting subject to the works of Abernethy; the papers by 
L·1wrence; the admirable and magnificent j• ll\ustrations of the Elementary Forms of 
Disease," by Sir R. Carswell; to the excellent o.nd copious monograph by Dr. Widshe: 

~~<lfot~11~1 ~e~:1~,e~~ ri:~ 1?:~!r~~toe:t~;~sre~~u~h~~s:~;~:~\y 1t~:l~e:~r:~!~~e~~ ~~1~rf1~1~~~:~I 
unt and interesting subjeetof Cancer. 
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certain obsrure conditions, local or constitutional, as yet undctennined, have a 
di sposition to recur after operation; we next proceed to the study of that form 
of malignant growth which has, as it were, a. natural and constant tendency to 
affect the system, to implicate neighboring structures, and to return in its ori
ginal s ite, or at a dis tance from it, after extirpation. 

Cancer differs from all normal s tructures by being distinctly and essentially a 
new product, never, under any circumstances, ex isting in a healthy systern, aud 
possessing vital properties and an organization that, is peculiar to itself. Cancer 
presents itself in four if not five varieties, which differ so much from one 
another in appearance, in rapidity of growth, in consistence, color, and struc-. 
ture, as at first sight almost to appear to constitute essentially different diseases, 
but yet lrn,v ing so close a family reseUJblance, and presenting so many points of 
identity, that, physiologically and pathologically speaking, they mnst be consi
dered as mere varieties of the same class of tumors. The varieties of cancer 
generally admitted arc the scirrhus, or the lrnrd cancer; enceplwloid, or the soft 
cancer; colloid, or gelatinous cancer; mcla11osi.~, or the black cancer. 

We meet with cancer, in one or other of these forms, usually the cncephaloid, 
associated with some of the normal constituents of the body. "'With cartilage, 
as dwndroi"d; with bone, as nsteoid; with an erectile ''ascular structure, as 
ane11rismal; and with epithelial cells, as epithelial ccrncer. Other varieties 
of cancer arc met with, deriving their distinctive characters from some pecu
liarity of structure. Thus, when cyst!) are largely developed in the substance 
or in the surface of the growth, we have cystfr cancer ; and when the surface 
assumes a dendritic und papillated character, the form of the disease is termed 
villo11s. 

These various forms of cancer differ from one another in appearance and 
consistence; the scirrhus being bard, firm, semi-transparent, of a bluish or 
greyish color; the e11a•phaloid being brain-like in appearance, soft, and 
hemorrhagic; the collofrl resembling glue, or honey in its eornb; the melano~is 
being black, sometinics solid, at others liquid; and the epitluNal form occur
rii1g as nodules or ulcers, presenting peculiar character8. l 'hey vary also in 
the rapidity of their growth, in their vascularity, and in the order of tl1eir 
malignancy, in all of which respects they may be arranged as follows: 1st 
!~i~:~~aloid; 2d. Scirrbus; 3d. l\Jelanosis; 4th. Coll~id; 5th. ~jpithclial 

.Gr~at as the di.fferenccs amont,rst them are, however, the points of resemblance 
arc still more striking; thus, one form of cancer may take the place of another, 

~~g~~~~f°i~:·~~~a~:,:~~:~I~i.~,~;=1~~~~;~~ iE:~~~;~j. ~:I .~~Y'i;(:,:~~~£:~~~~ 
tends more than anything else to establish a <'Ornmon origin amongst these 
tumors, has been specially pointed out by Carsweil. Then, again, th']1lC tumors 
are all of a truly malignant character, haviu fr a tendency to indirne a peculiar 
and similar condition of sp:tem that goes by the name of the cmif'erous cach,,xy. 
In chemical composition 1 also, they arc all very nearly identical, being princi
pally composed of albumen. 

The microscopic characters of the different forms of cancer have of late years 
nttractcd considerable attention amongst pathologists. 'l'hcy coosist, in all the 
varieties, essentially of the same elements, though these may differ somewhat 
iu appearance and in relatiYc preponderance, in the diflerent forms of the 
uffection. Jn all there is a fibrous stroma or busis, firmer and closer in some, 
as in scirrhus, than in the others. This yields, by scraping or pressure, a 
turbid fluid termed the ('Once1· juice, in which granules, cells, ~igmentary and 
fatty matters, arc found in varying proportion. 1'he g ranules, wluch arc mmute, 
sometimes amorphous, at others presenting that peculiar vibratory condition 
t.ermcd the rnolccubr movement, are met with in all the varieties of cancer, 
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lhou.~h they occur in la.1·g-cst quantity in scirrhus. The cells to which great 
importance has been attached by rnrious observers, and which ha\·e often Leen 
looked upon as characteristic, or pathognoruouic, of the disease1 though erro-
11eou~ly so in the strict acceptation of the term, present, howc,·cr, such peculiar 

;r.:~;f~1:;~:1ri~£. o!,:~;~;~~~i~::~E~i~:fip:?c ,~;,~:k"~.~~~·;:;,j;~~'·;r,:;,· ,~:~~g:; 
pvund, granular, have large nuclei, Fie. 148. 
and prominent, well-nrn.rkcd nucleoli 
(fi~. 148). Thcse,·ariousappcarances 
are presented by them in all forms of 
tl1c di~ease; it is, however, more 
especially in the enccphaloi<l nuiety 
that they assume a large size, and 
present their most marked fusiform 
and caudate Blu.pes (fig. 140). 'l'he 
pigmcntary cells are principally, if 
not altogether, found in melanosis. 

l\luch diversity of opinion exists Cells from Scirrbua of Brea.Et (rnpidly recurring). 
amongst surgeons as to the \'alue that 
should be attached to these micro~opic signs in determining the true nature 
of many tumors; some being guided by these appearances alone, others looking 
upon them as uncertain and fallacious, and tru:;ting rather to the general cha
racters of the growth. The laLtcr, however, appears to me to be too limited a 
view of the subject, for 
although the unaided eye 
of an experienced surgeon 
1my in many cases recog
nize the true character 
of a tumor, and the mi
croscope in some fow in
stances fail to reveal it, 
yet there can he no doubt 
that, in many cases, it is 
only by the aid of this 
instrument that the real 
nature of the growth can 
be determined. 

It is doubtless true that 
every one of these mi
croscopic clements may 
separately occur in the 
normal tissues and secre- ,..... 
tions of the body, some 
in those of the adult, 
others, as the caudate 
and fusiform corpu.scles, 
in the embryo; but though 

F10. 149. 

this be the case, it docs Cells from Encepbaloid of Tongue (ropiJ!y growing). 
not appear that they are . . 
ever found in any tumors except those of a canccrouq nature; an? Ill these .1L 
is mther by the aggregation of these appearances, than ?Y any srnglc one in 
particular, that the true character of the disease is dcternnned. In these exa
minatinns, however, the experienced surgeon will find that the appearance& 
pre!lcnted to the naked eye will assist him much in pronouncing upon the 
malignant or cancerous character of the tumor.· It is certainly a rcm1rkaLl" 

26 
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circurnstnncc, that the "recurring," or semi-malignant diseases, as well as tho~e 
that arc truly cancerous or positively malignant, present, under the microscope, 
structures that closely resemble those of tissues in process of development, 
either in form of imperfect exudativc matter and fibro-cellular tissue, as in the 
ti.bro-plastic tumors, or in the similarity presented by the corpuscles of encepha. 
loid to some of those of the soft tissues in the embryo. 

'l'he general characters that attend the progress of these several forms of 
cancer present numerous points of resemblance. When once formecl 1 the 
tumor continues progressively to increase in size with a degree of rapidity, 
and to an extent, that varies according to its kind; the scirrhous tumors 
growing most slowly, and attaining but moderate dimensions; the encepha. 
loid and colloid often with great rapidity, and to an immense size. When the 
full growth of the tumor is attained, the process of decay commences. The 
mass softens at some point, the skin covering which becomes duskily inflamed 
and ulcerated, an irregular sloughy aperture forming, through whic-h the 
dCbris of the mass are eliminated in an ichorous or sanious fluid, having often 
a peculiar fetid smell. The ulcer then pretty rapidly increases, with evcrted 
edges, a hard and knobby or soft and fungating surface, and the discharge of 
a dark fluid, often attended by hemorrhage, and occasionally with sloughing 
of portions of the m:iss. Coincident with the implication and ulceration of' 
the skin, there is usually deposit in the lymphatic glands, with great increase 
of pain, and most commonly with the supel'Vention of the constitutional 
cachexy; though in some cases this condition precedes the cutaneous impli
cation. '..L'his cachexy appears to be the result of the admixture of cancer germs 
with the blood, and their circulation through the body; or to sorue other 
modification in the condition of the blood, induced by the action of this growth 
on the economy. The exhaustion resulting frcim the ulceration, sloughing, 
and consecutive hemorrhage, aho commonly increases this cachectic state; 
in many instance~ it is not marked until after the skin has become affected, and 
in others it docs not supervene until ulceration is actually set up. lo tLis 
cachexy the countenance is peculiarly pale, drawn, and sallow, so that the 
patient has a very anxious and care-worn look. The general surface of the 
body commonly acquires an earthy or yellowish tint, and not unfrequcnuy 
large spots of pityriasis or chloasma make their appearance on various part3 
of it; the appetite is impaired, the voice enfeebled, the muscular strength 
greatly diminished, and tlie pulse weak. The patient complains of pains in 
the limbs, of lassitude, and of inability for exertion; he emaciates rapidly, and 
frequently suffers by the occurrence of cancerous deposits in internal organs; 
and at Ja::;t dies from exhaustion, induced by the conjoined effects of weakening 
discharges, general debility, and pain. 

'l'hese ~eneral characters, however, present certain varieties of importance, 
according: to the form of cancer that is developed. 

The scfrrh~ts, or hard cancer, is most commonly met with in the breast 
and lymphatic glands. It occurs in two forms, either as a circumscribed mass, 
or infiltrated in the tissue of an organ. In either case it formi;; a hard, craggy. 
incompressible, and nodulated tumor, at first mo>able and unconnected with 
tlie skin, but soon acquiring deep-seated attachments, and implicating the 
integument. It grows slowly, seldom attaining a larger size than an orang.c. 
It is painful, aching generally, at times with much radiating and slrnoting pain 
through it; these sensations vary according to the part affected, and to the 
~ensibility of the individual; the pains are especially severe after the tumor 
has been handled, and at night are of a lancinatin~, neuralµ-ic character. It 
may thus continue in a chronic state for a considerable length of time, slowly 
increasing, gradually extending its deeper prolongations and implicating the 
mor0 superficial parts. In some cai-es, more particularly in elderly peoplei 
scirrhus gives rise to atrophy of the organ in which it is seated, eausin:; 
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wrinkling; and puckering of the surrounding skin, which becomes adherent to 
the tumor, which may thus continue in a ,·ery chronic state. 

1'1ie ulceration usually tak~s place by the skin becoming adherent at ono 
point to the tumor either by dimpling in, being as it were drawn down towards 
it, or else by being pushed forwards, stretched and implicated in one of its more 
prominent masses; it then becomes of a dusky and livid red, somewhat glazed, 
and covered by a fine vascular net-work. Softening occurs at one point, where 
a. crack or fissure forms; a clear, gummy drop of fluid exudes from this, and 
dries in a small scab upon the surface; this is followed by a somewhat bloody 
discharge of a thick and glutinous character; and the small patch of skin from 
"hich it issues becoming undermined, speedily sloughs away, leaving a circular 
ulcer. 1'his gradually enlarges, becoming ragged and sloughy, with craggy 
evcrted edges, having irregu l:ir masses arising from its surface, and di scharging 
a fetid sanious pus. The pain increases greatly, and the lymphatic glands be
coming involved the cachexy is fully de\'eloped, and the patient is destroyed by 
it, or by the secondary visceral deposits . In old people, ulceration of scirrhous 
masses often assumes an extremely chronic character, the growth in them not 
being endued with the same vitality as in the young. The ulcer in these cases 
is flat, sloughy, of a greyish-green color1 hard and rug~ed, with puckered edges, 
much wrinkling of the surrouoding skin, and exhaling the usual fetid odor. 
In younger persons, and especially in stout women with florid complexions, this 
disease usually makes rapid progress. So also, if inflammation be accidentally 
set up in the neighboring tissues, cancerous infiltration takes place in them, in 
consequence probably of the products of inflammation effused around the tumor 
undergoing cancerous transformation almost as soon as deposited. I had lately 
under my care an old man with a cancerous tumor of the leg, which, after re
maining stationary for seven years, became accidentally inflamed, and has since 
then increased with very great rapidity. Occasionally, but very rarely, scirrhous 
masses slough out, leaving a large ragged cavity, which may even cicatrize, and 
thus a spontaueous cure has been known to have occurred. The cancerous 
infiltration will extend to a considerable distance around the tumor into integu
ment that to the naked eye appears quite healthy, but which with the micro
scope will afford unequivocttl evidence of the existence of cancer germs diffused 
through it. The cancer infiltration extends like a haio around tlrn original 
tumor, and very probably shades off into the surrounding textures. It is of 
great importance in determining the question of operation to bear this in mind , 
and not to act on the supposition of the tumor being distinctly and abruptly 
defined. 

'l'he secondary deposits from scirrhous tumors may take place in the viscera, 
or the lymphatic glands; in the former situation , they are usually of an en
cephaloid character, in the latter they assume the scirrhous form. 

After a scirrhous tumor has been removed, though still feeling firm under 
the fingers, it is not so hard as when it was in the body, owing, as Dr. Walshe 
observes, to the escape of its fluids and consequent loss of turgei;icence. On 
cutting it with a scalpel it usually creaks somewhat as it is divided, and Jire,. 
sents a whitish or bluish-white glistening ~urf~ce, intersected by white bands, 
which apparently consist partly of new structure, partly of in.eluded cellular 
tissue. '.l'his section has not inaptly been compared to the appearance presented 
by a cut through a turnip or an unripe pear, hence termed nap1/orm and api-
11oid by Walshe; and from its reticulated character, carcinoma reticulare, by 
Mtiller. On examining the fibrous stroma, or net-work, which forms the basis 
of the tumor, it will be found to be composed of fibrous or ti.bro-cellular tissue. 
'l'he soft greyish-blue granular material seated in the meshes of this, may be 
Rqueezed or scraped off in a liquid state as cancer-juice. This is composed of a 
multitude .of nucleated co1·puscles, granu les, granular cells, and globular, cau~ 
date, or:spmdlc.sbaped bodies. 
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;mcl liqui:fonn melanosis, which take place principally upon serous membranes, 
or in acci<lcntal cavities where the black p~gmentary matter looks not unlike 
Indian ink. )lelanosis most frequently presents itself to the surgeon in con· 
nection with the eye, occasionally in the skin and subcutaneous cellular tissues, 
and rarely in the bones. It resembles somewhat in its general Jlrogress and 
characters the encephaloid form of cancer, ulcerating and throwi11g out dark 
fun~ous masses; occasionally indeed, as Carswell has pointed out, it is distinctly 
:1ssociate<l with the other varieties of this disease. In microscopic structure it 
~omcwhat resembles enccphaloid, cons isting of a stroma, with caudate, granulnr, 
and compound cells1 but containing a large quantity of pigmentary matter in 
granules1 molecules, and masses. 

The dioynosis of the different forms of cancer is not always easily made. 
Scirrhus when in tumor may very readily be confounded with fibrous tumors 
and v:irious chronic glandular masse~, or with the indurated atrophy of a part; 
in many of which cases indeed the diagnosis cannot be correctly effected until 
after removal. In other eases, however, the rugged feel, the lancin:iting pains, 
the tendency to the implication of the lymphatics, or to affection of tbe general~ 
hcakh, will commonly serve to establish the diagnosis. ·when ulcerated, the 
previous condition of the tumor, the general character of the sore, and the 
microscopic examination of the d6bris1 may sen·~ to establish its true character. 

E11ccphaloid in tumor, may be confounded with abscess, cysts, fatty, erectile, 
and sanguineous tumors; and when pulsating, with aneurism. la these cases 
careful palpation, the existence of elasticity, without fluctuation, and the presence 
of the large and tortuous veins ramifying Q\·er the surface of the mass, may 
establish its true character. When it is fungating, it might be confounded with 
the sprouting intra-cystic growths, that sometimes spring from the iute"rior of' a 
cystic tumor. Here however a microscopic examination of the cl6bris 1 as well 
::is the existence or not of contamination of neighboring lymphatics, will estab· 
Esh the true nature of the affection. 

The causes of cancer arc often cxocedingly obscure. In many cases it un 
doubtedly is of an hereditary character, Velpcau says, in more than one-third 
of the patients he has met with, not that the dise:ise itself is existent at birth 1 

but that the tendency to it is counatc; that tendency manifesting itself at tho:;e 
periods of life and in those organs in which cancer usually develops itself. II 
m:iy, howe~er, actually be a congenital affection; thus it has been met with in 
the eye at birth, and in the Museum of University College, is a preparation of 
a small melanotic tumor existing in the cerebellum of a child that only lived 
three days after birth. It may occur at all periods of li l'e from the earl iest 
:iges; and will evince itself in persons from eighty to ninety years of age 
According to Dr. Walshe, the mortality from cance r goes on steadily incrcasi~g 
till the eightieth year; hence the popular bel ief that the middle period of hfc 
is most obnoxious to it, would appear to be an erroneous one. All forms of 
cancer are not however met with in equal frequency at all ages; the encephaloid 
being the most common in the yo ung, and scirrhus in the middle-;.iged and 
elderly. Colloid rarely occurs before the age of thirty. Cancer often appears 
without any exciting cause, when it is eYidcntly, as in hereditary :ind eonnate 
cases, the result of some peculiar constitutional condition, the nature of which 
is altogether unknown to us, but under the influence of which the peculiar 
~rowtb characterizing it springs up. In many cases, however, it can be dis. 
trnctly traced to some exciting cause, being immedi:itely occasioned by a blow, 
injury, or other violence, or by a long.continued irritation of the part, tha.t 
eventually becomes affected; thus in women a blow on the breast often gi\'CS 

rise to cancer, and tlrn irritation of a broken tooth may occasion it in the tougue. 
It is a question whether external causes of this kind can give rise to the pro· 
rluction of cancer without the pre'fious existence of constitutional predisposition 
to tbe disease. That cancer C\'eo when apparently excited by local causes, ma.Y 
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in reality be of constitutional origin, cannot admit of a doubt; more especially 
in those cases in which it is liereditary, or in which it UJakes its appearance 
almost simultaneously in different parts of the body with a stroo:rly marked 
cachexy. llut in many other instances it certainly appears to be strictly local 
in its origin, as when it slowly occurs after the infliction of some violeu<:c, and 
without any evidence of constitutional disturbance or coutamination. V clpeau 
truly observes, that those organs which are most exposed to external irritation 
and violence, are most liable to cancer. It is impossible to look upo11 those 
cancers as ab initio constitutional, which arise from external causes in an other. 
wise healthy individual, slowly increasing in size wiLhout any tendency to mul
tiplication or sign of constitutional cachexy, until by the implication of the 
neighboring lymphatics or g lands the cancer germs have entered the system. 
It is true that it may be argued that the cancer could not be excited locully in 
these cases, unless a tendency to it already existed in the system. But this 
appears to me to be a begging of the whole question; there is no proof of the 
existence of any constitutional infection at the time of the occurrence of the 
disease, or until it has existed for a sufficient length of time for the lymphatics 

' to be affected and the blood to be poisoned; and it certainly appears to be more 
reasonable to look upon the local disease as the primary affection, occurring 
originally in a healthy constitution, but after a time in~ecting the system gene
rally, than to regard the mere local manifestation as in itself a proof of the con
stitutional nature of the disease. It is true that we arc ignorant of' the manner 
how a cancer-germ can be produced by the local action of the part in which it 
is generated, but we are as little acquainted with the essential mode of produc
tion of an exudation-cell or of a pus-corpusrlc, which we know to be the result 
of strictly local actions; and it seems to me that the difficulty is in no way 
solved, but simply pushed back a step by the attemvt to prove that in all cases 
of cancer-formation, a constitutional cause or predisposition exists, which im
presses the cancerous character upon local a~tions taking place in such a system. 
The cases in which cancer appears to be pmnarily and strictly a local affection, 
influencing the constitution secondarily, are by no means of unf'rcqucnt occur
rence-we commonly see for instance, a woman in perfect health receive a blow 
upon the breast, which gives rise to some passing inconvenience at the time; 
after a lapse of some weeks, though still with an unimpaired state of health, 
she notices a small lump of a scirrhous character. This may continue station
ary, or but slowly increase for months or years, and it is not until the lymphatics 
become enla.rgc<l, and the glands in the axilla indurated, that the constitution 
begins to suffer, and a tendency to secondary deposits to manifest itself In 
Emch cases as these it is in vain to argue that the cancer could not have sprung 
up unless there were a constitutional tendency to it. There is in these cases 
no evidence whatever of any affection of the constitution, or of any general 
predir;position to cancerous disease, until after sufficient time has elapsed for the 
germs to be absorbed, and the blood to be poisoned by thew (P· 410). 

The treatment of cancer may be considered to be of a constitutional and of 
a local character. All cm·otive constitutional treatment is, I believe, utterly 
useless in cases of cancer, no constitutional remedies appearing to have any 
influence on the progress of this disease. I am not acquainted with any case 
of cancer, either from my own observation, from conversation with other sur
geons, or from published statements, that affords satisfactory evidence of any 
internal remedy ha.ving cured this disease. It is truo that many so-called cases 
of cancer have, at various times, been stated to have been cured by different 
medicines, but it must be borne in mind, that in a less advanced state of patho
logical knowledge than exi:sts at the present day, almost all hard chroni~ 
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tumors were called scirrhous, and many intract:tblc ulccrs1 ca11cers; mistakes 
which arc not unfrequcntly committcJ, auJ sometitnes unavoidably so, even 
with the improved means of diagnosis that we a.t pre:>ent possess. Not one of 
the many remedies that kL\'C been vaunted as being specific in this disease, and 
by which cures have been stated to h<we been effected, has obtained the con· 
bJcnce of' the profession, or has, on further trial, corresponded in its effects to 
the statements of those who introduced it. I therefore think it but waste of 

~i;~1,t~r~1~:c:::e~~1:, =~~pi~di~1e~~~a~l~~g~rc~tn~:n~~~v~~1:~·~.m ~~~1 ~~l~~gt:~~~~~ 
tive treatment can effect nothing in these cases, much may be effec ted in cases 
that do not admit of operation towards the :illcviation of the patient's suffer
ings, and perhaps even towards retarding the pro~r('SS of the disease, by proper 
palliative treatment. With this view, the diet should be mild, nutritious, easy 
of digestion, unstimulating, and sufficient to support the strength under the 
wearing influence of pain and discharge; and the preparatious of opium, of 
conium, and hyosciamus, must be freely administered in order to relieve the 
patient's sufferings, anJ to procure rest. 

The local means a.re those upon which the surgeon places the greatest reliance 
in these affections. In order to prevent the rapid extension of the tumor, it is 
of great importance to subdue all local excitement going on within and around 
it i in proportion to the amount of action existing in the part the disease will 
usually extend with rapidity i any inflammatory condition of the neighboring 
ti.ssues being especially prejudicial in this respect. IIencc, under these circum
stances, the occasional application of a fow leeches will often be of considerable 
srrvicc. No counter-irritation, however, ought to be employed in the '1icinity 
of the cancerous part, as it only excites action in and around it, and hastens the 
process of ulceration; the skin e:;pccially is apt to become rapidly infiltrated 
by the cancerous disease under it, if irritated by the application of iodine and 
other stimulants. If the tumor be p:iinful, and the skin covering it still un
broken, great relief may be obtained by the application of belladonna pla~tcrs. 
Jn some cases I have found powdered conium spread on cotton wadding-, useful 
in the same way. As it is of importance to prc\'ent, as long as possible, any 
breach of surface, the application of these sedati\'e plasters and powders sboul<l 
I.le persevered in with the \'iew of supporting: the integum("nt. The local ap1Jli
cation of ice, so as to freeze the tumor more or less completely, has been recom
mended of late years by Dr. J. Arnott; it may, possibly, in some cases retard 
the growth or le:ssen the pain, but there is no evidence to show that it can be 
considered as a curatiYe agent. 

When the tumor is ulcerated, the footor must be diminished by the applica
tiou of weak sol utions of the chlorides, to which opiates may be advantageously 
added with a view of lessening the pain. 

Causlfrs.-The employment of caustics for the destruction of cancers i-; of 
old date, and their use has, in all ages and countries, been resorted to by em· 
pirics, who profess to rcmo"e, by secret remedies less painful and more cfiica
cious than the knife, tumors of :i malignant nature. As their application, to 
use Velpeau's expression, requires neither a knowledge of anatorr:y or of ope
rative surgery, they haYc always been popular with many who would hci-;itate 
to use the knife. In this country, however, they ha\'C never enjoyed any \'Cry 
extended reputation, and in fact have, perhaps, not been legitimately employed 
to the extent that they deserve, especially in ulcerated and recurrent cancers, 
or in those so situated on the skin and muco-cutaneous su rfaces as not to admit 
of being very readily or safely extirpated by operation 

The great objection to the use of caustic.s has Leen the severity and the con
tinuance of the pain induced by them, lasting not only for hours, but for days 
- more intense and prolonged than any occasioned by tlie knife; and as it i1:1 
u.sually necessary, in order to de.stray effectually the morbid growth, to repeat 



408 

the rt.pplicalion of the caustic several times, the suffering is often greater tl1an 
the most resolute paticot can submit to. 

de~{~o~·e~1 i~l~c;r~:eml~~: i~~J~"~~ ~:ia~:~s~il~~n i~·h~hnatc~~:~~tc0Jnb;~h~\~~1t~ 
There is, however, no positiYc eYiclencc io proof of this before the profession; 
hut it is not improbable that the chemical action of ihe caustics may extend 
so widely into nei~hboring tissues ns to destroy or render unproductive the 
cancer cells by which they arc infiltrntcd, aucl on the clcYelopmcnt of which the 
local rccurrcoce of the disease depends. Another ad\•antage urged in favor of 
caustics, in the correctness of which V clpeau acquiesces, is, that enlarged lym
phatic glands nre more likely to go down under their use than when the primary 
cancer is extirpated by the knife. Some of the advocates of the use of cau~
tics in the treatment of cancer pretend that the agent employed exercises a 
specific action on the morbid structure, which is confined to it, and docs not 
extend to the neif!:hboring healthy tissues. But this assertion is entirely des
titute of foundation. 

The caustics that. haxe been and that are employed in the treatment of cancel"!! 
arc very various. They cannot be used indiscriminately, and consequently we 
must briefly consider them separately. 

1. 'l'he cm1rentmtl'd rni11P1·al acids, especia\1y the anhydrous nitric and sul
phuric, are often adyantap-cously employed. The concentrated nitric acid may 
be usefully applied to small superficial cancerous ulcers; it rapidly destroys the 
tissue!!, and does not spr('ad too widely, but it is not potent cnou~h for the 
dcc:truction of tumors. 'l'hc glacial sulphuric acid 1 rubbed into a black paste 
with powdered saffron, ii!- tbc caustic which V clpcau extols as the most efficient 
in cancerous tumors1 more particularly if of a funf?ating or bleeding kind. It 
converts the part to which it is applied into a. thick, hard 1 carbonized cschar, 
with but little surrounding inflammation, and as its action is rapic1 1 the pa.in is 
not prv.0n~cc1. On the separation of the hard slou~h 1 a healthily granulating 
cavity will be lcft1 which cicatrizes rapidly with much contraction. It also acts 
as a hemostalic, rnpillly shrin·Jling and drying up large bleeding and discharging 
fungi. 

2. The cnmth· a.1l.·11l:es, ('<=pecially potass and lime, either alone or in comLi
nation, in the shape of the Vienna p:lf::tc, or fused into i::ticks, :nc very encr~ctic 
in their action, but thry have the di!'advanta~e of spreading wi<l('ly if applied to 
a large surface, and by softening or dissolving tl1c parts1 giving rise to a ten
dency to hemorrhage. They may, howenr, be advantagcoui:.ly used to sma.\J 
cancers of the face. 

3. V(lritms mi11rrol salts, more particularly the c11lorides of antimony, zinc, 
and bromium, the acid nitrate of mercury, and the arsenious acid, are often 
employed with much success in the treatment of cancers, u lcers, aad growths. 

Of' the ''arious chlorides, that of zinc is the most useful. 'l'his is applied by 
being made i11to a paste wilh from one to four parts of flour, moistened with a 
little water. It mn~t, in order to act, be applied to a raw surface. 1\I. C:in
quoin states tlrnta J)M;tc, made of equal parts of tl1c chloride and of flour, four 
Jines in thickness1 and applied for forty-eight hours, destroys the parts to the 
depth of one-and-a-half inch. Where of less strength and substance, its action 
is proportionately limited. It may sometimes be used in the form ofsmall stick!', 
which arc pushed deeply in senral directions into the substance of the part to 
be destroyed. In other cases the tumor may be deeply and rapidly attacked by 
applying a layer of the ch loride of zinc paste over the whole of its surface. The 
t-lough produced by this application is then incised in several directions, until 
the parts beneath, to which the caustic has not penetrated, are reached by the 
incisions so made; pieces of lint covered with the paste are put into thcm 1 and 
afterward.~ fresh incisions made, until the cauterizing influence is extended to 
1he bottom of the tumor, which finally sloughs out in a t!lass, Of the utility of 
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his ca'ls.lic there can be no doubt, but the chief objection to its usn is the intcn
ity and continuance of the pain occasionetl by_ it. ,;\Ir. L. Parker lrns suggested 

that this may be prevented or lessened by frcczrng the pnrt. Landolfi has recom
mended the use of the chlori.de of bromium in con1Lination with those of gold 
and zinc, but this caustic docs not appear to poss.ess any decided adva11t:1gc over 
the simple chloride of zinc, and is objectiontlblc on account of the fumes evolved 
during its use . 

.tfrmifr exercises a powerful action upon cancerous growths, and constitutes 
the chief ingredient in many of the secret preparntious used by empirics; it is, 
however, a dangerous agent, and excites great inflammation and pain. If too 
freely used, it may induce poisoningi and not a few deaths have resulted in this 
w:1y; it should, accordingly, not be R}Jplicd to a surface exceeding a shilling in 
size at one time. 'l'he most convenient mode of (lpplying it appears to be 
Mancc's paste1 composed of one part of arsenious acid to eight of cinncbar, and 
four of burnt sponge, rubbed down to a proper consistence with a lit tle water 

The sulphate of zinc, dried, finely lcvigatcd, and made into a paste with gly
cerine, or an ointment with axunge, has been very strongly recommended by Dr. 
Simp:)On, as one of the most efficient and convenient of all causti cs in rodent and 
cancerous ulcers. In action it somewhat resembles the chloride of zinc, but is 
less painful. 

'l'he treatment by compression is a plan that has been alternately greatly ex. 
tolled and much depreciated. It was fully tried at the J\lid<lle!'ex Hospital. by 
)Ir. Young, forty years ago, and unfa'\'orably rcporte<l upon by Sir Charles Bell 
at that time; it consequently fell into disuse in this country, but was re:vi\·ed by 
Reeamier iu 11'rance, and employed largely by him. Although he puhfo:hcd a 
favorable account of this practice, it made but little progress amongst French 
surgeons, the only one who seems to have us:ed it to any extent being M. 'l'an· 
chou, who employs a peculiar topical medication co11joine,d with it. In this 
country the practice fell into complete obli\·ion, until Dr Arnott, sonic years 
ago, invented a mode of employing pressure by means of an elastic :iir-cu:-:hion; 
since which time it has been pretty extcns i\·ely employed with varyiug degrees of 
success. 

In employing pressure, Young principally had recourse to plasters and ban
dages. Recamier used amadou applied with an elastic roller; :rnd Tanchou 
recommends sprin g pads, under which small bags or pieces of cotton \radding 
impregn:rted with various medicinal substances are placed, so as to protect the 
!.'kin and act upon the tumor. Dr. Arnott's plan consists of pressure exercised 
by a Mackintosh air bag, held in its place by straps, and }Jl'essed upon by a. 
truss·spring, the pressure exercised by which may be made to vary from two· 
and·a-ha lf to twelve or even sixteen pounds. These different plans should not 
be employed indiscriminately, but may all be of service in particular cases. I 
have employed all these methods, but have never found any permauent advan
tage f1om any of them. 

'fhe fir:;t question that necessarily arises in reference to the employment of 
pressure in these cases, is whether it can effect a cure. This it coul<l only be 
expected to do by producing atrophy and the subsequent absorption of the 
strictly local forms of cancer. '.l.'h e ouly case on record, with any pretension to 
a conclusive character in this respect, is one related by Dr. Walshe, in his cxcel
lent" '.l.'reatise on Caneer,11 of the cure of a tumor of the breast, believed to be 
cancerous, by compression. But even this instance I cannot look upon as by any 
means conclusive; for although n_o one can entertain a higher opinion than I. do 
of the very remarkable diagnostic tact possessed by Dr. Walshe, yet 1 thmk 
t~cre can be no doubt in the mind of any surgeon that it is absol~tely impos· 
s1ble to determine in many cases, by any amount of diagno~tic skill, the trne 
natul'e of a chronic tumor of the breast, and that in fact we constantly. sec lhc 
most experienced practitioners find after the reuViYal of the tumor th:1t it was 
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of a differ(lnt character to what they hatl preYiou!'ly anticipated. This difficulty 
nttachcs to Dr. \\'alshe's case, and I think that we posSCt:iS DO proof that the 
tumor of the breast, whicL underwent absorption under the pressure of lJr. Ar
nott's apparatus, was of a truly cancerous charn.cter, and that it might not have 
Leen a chronic mammary tumor or some sinular growth, that we know will 
dis.-ippcar under this kind of' treatment. 

But if compression cannot be shown eTer to have cured a eaneer,-can it llf)t 
retard the progress or relieve the sufferin:rs attendant upon this disease? I 
believe that in eome cases it may certainly do both, though in others it is as 
unquestionably injurious. It appears occasionally to retard the growth of the 
tumor, when applied in the early stal!e, simply Ly prenntiug its expansion, and 
perhaps by diminishing the supply of blood sent to it by cowpressinµ; its nutrient 
vessels, and by causing absorption of surrounding inflammatory infiltration; in 
these cases likewise it reliens for :i time the pain by lessening the turgescencc 
of the pnrt. In other cases, howcycr, I have known it to act injuriously by 
pressing out and diffusing the tumor more widely, appearing to increase the ten
dency to implication of neighborinµ; parts, and occasioning- f!reat suffering-. 
When the tumor is ulcerated, or if the slin covering it is inflamed, presimrc 
cannot be employed with any advantage; and most commonly irritable, sensitive 
patients cannot support the constriction of the chci:;t that it induces. 

Excision.-With regard to the question of removing cancers by the knife, 
much difference of opinion exists among:-t surgeons, for though all deprecate 
indiscriminate recourse to this mcrrns in this affection, some go so far as to di:s
putc the propriety of ever operating for this disease, whilst others restrict the 

~;~;·;t~'.1c~~s~~r;;~~1~~~~~1'.t~~1!~~·~i;~3 1;c;~\~~~~~~~1ti;:h~~~1~ld~~~~~~.arc ncces-
The great objection that hai< been urged a~ainst operating in these cases i!!, 

that cancer being assumed to be from the first a constitutional affection, it is 
useless to remove the local tumor, le:wing the constitutional \'ice (p. 406). For 
such an argument as this to haYe any Yalue, it must first be shown that cancer 
is ab ori'giJie a constitutional affoction, and that it is not a local disease in the 
first instance, which being allowed to rem<iin unchecked will at l::ist contaminate 
and poison the system. 'The evidence we possess would, however, rather lead 
us to the opposite conclusion, namely, that cancer is originally local, and only 
becomes secondarily constitutional. This opinion, which Velpcau strongly sup· 
ports, is founded on the following rcasons:-

lst. "re constantly see cancerous tumors spring up in individuals who liave 
alwa)'S enjoyed perfect health, and who are to all appearances perfectly well at 
the time of the occurrence of the di!i:ease. 

2d. 'J'hcse tumors are not unfrequently the result of some local injury or 
irritation . 

3d. The constitutional health does not in the uwjority of cases appear to 
1mffer unti l some weeks or months have elapsed, when as the lymphatics or 
glands become implicated, or neighboring tissues invaded, signs of cachcxy 
set in. 

-!th. If the disease be removed in the early stage and before neighboring 
parts have become c9ntaminatcd, the health often improves materially. 

5th. In the great majority of ca~es the patient remains free from any recur· 
rencc of the disease for some considerable period. 

6th. In some instances no recurrence whate,·er takes place, the disease being 
eradicated from the system, which could not be the case if it were constitu· 
tional. 

7th. We observe the same tendency to recurrence after remoYali and to 
secondary deposit in distinct organs in other tumors which arc incontestably 
primarily local, such as the fibro-plnstie and the enchondromatous, and only hr.· 
~omc constitutional in their more adrnnce<l stages, and in a secondary manner. 
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The objections that bave been urged against the general propriety of opera
ting in cases of cancer, do not apply so much to the operation itself, the risk 
attending which is not greater than that of' other operations of similar magni
tude, as to the liability of the patient speedily suffering from a. return of the 
dil:ica:.c, so that an operation that is at least unnccc;;;sary ,+ill lrnve been per
formed. 'Ihat this objection is in a great mca:;urc a valid one, is undoubted; 
the experience of all surgeons tending to establish the fact that the majority 
of patients operated upon for cancer die cvontually, and usually within a 
limited time, from a recurrence of the disease. 'Ihus, Sir A. Cooper state~, 
that in only nine or ten cases out of a hundred, did the disease not return in 
three years; and Brodie bas found that it p:encrally proves fatal in two or three 
years after the operation. After removal of the tumor, the disease may return 
in the cicatrix, even before this is healed : in the neighboring lymphatic glands 
with or without the cicatrix having been in\'Ol\'ed, or in internal organs. When 
it returns in the cicatrix, it usua lly makes its appearance in the form of small 
hard nodules of a purplish-red color, and CO\'ered with a very thin integument, 
which speedily runs into ulceration, presenting the ordinary characters of the 
cancerous sore. 'l'be disease is especially apt to recur if the skin have become 
involved, if the lymphatic glands are enlarged, or if there be constitutional 
cachcxy before the operation; so also if the tumor is growing rapidly at the 
time of remo\'al, and especially if the patient be robust and strong with a florid 
complexion. 

In determining the question of operating in cases of cancer, several points 
of great importance pre::;cnt themselves for the con1;idcration of the surgeon. 
lie has first to consider whether the operation is likely to free his patient com
pletely from the affection; or, in the e\'ent of its not doing soi whether at least 
life may not be prolonged by the removal of the cancerous tumor; and, lastly, 
even though the patient be eventually carried off as speedily as he othcr"'ilic 
would have been, whether his suffi.:rings may not be much lessened by the 
removal of the local affection. 

'That in some cases a. cancerous tumor may be removed with every expectation 
of the patient being completely freed from the disease, cannot, I think, be 
doubted; although it may be true that such instances are not of frequent 
occurrence. Yet they not unfrcquently fall under the obsen'ation of surgeons, 
and would certainly tBnd to prove that the affection is uot in all cases of a con
stitutional character, and that if we can happily succeed in removing it during 
its local condition, there is a good prospect that the patient may be rescued 
from a return of the affection. Velpeau states that he has perfectly cured 
patients by the removal of cancerous tumors, at least that no return has taken 
place for 12, 15, or 20 years after extirpation. 'l'bc evidence of Sir B. Brodie 
on this point is extremely valuable; writing in 18461 that eminent sur!:{eon 
states, that 11 So long .ago as 1832, I removed a breast affected with a scirrhous 
tumor, and the lady is still in good health-at least, she was so last year. Since 
the operation she has married, and had children. ],abt year I was called to sec 
a lady on account of another complaint, on whom l performed the operation 
thirteen years ago, and found that she continued fr~c from the old disease; :rn?, 
\'cry lately, I have heard of another lady, whose sc1rrhous brcru-t I removed :-:1x 
years ago, and who continues well." The e\'idence of i\Ir . .Fergusson is ali;o 
very po:-.iti\'e on this point, and he speaks in a manner with which I perfectly 
agree. lie says, u .Nc\·crtheless, as excision gi\'es the only chance of security 
-a point on which most parties seem to agree-an operation should always lie 
resorted toi provided the kuife can be carried beyond the supposed limits of the 
disease; and, moreover, I deem it one of the duties of' the practitiouer to urge 
the patient to submit to such a proceeding.1.1 The opinions of these emincut 
surgeons, supported as it is by the general practice of the profession, tends t(.. 
show that in some cases, at least, the disease may apparently be extirpate1l frolli 
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tlrn system by excising the tumor before the constitution 1rns become implicatcll. 
llut C\'en though, in many cases, we may not expect to accomplish so desirable 
a result as this, and to cure the patient completely by operative procedure, may 
we not r<>asonably hope to improve his health, to prolong his li l'e, or to relicvu 
the sufferings to 'lhicb he is subjected, by this means. I am decidedly of 
opinion that we may do so, and though n patient may at last be carried off by 
some of the recurrent forms of cancerous disease, his health may have been 
improved, his life may have been prolon;;ed, and much suffering may have beeu 
spared him by a timely operation. 'J'his is more particularly the case in en. 
cephaloid cancer, in which early removal of the discl,lse is unquestionably suc
cessful, in many cases, in prolon;:6ng life. 'l'he observations of l\lr. Paget, on 
this point, arc peculiarly valuable. Ile states the :t>eragc duration of life of 
those patients laboring under this form of disease, in whom the primary affec
tion is removed, to be about 3-l: months; whilst the nvcragc life of those in 
whom the disease is allowed to run its course, is scarcely more than one ycnr. 

But I think that the introductiou of am:csthetic agents into operative surgery 
hm• very materially altered the bearings of this important question. So long as 
an operation was a source of great pain, and of much consequent anxiety and 
dread, a surgeon might "cry properly hesitate in subjecting his patient to i:.e,·cre 
suffering with so doubtful a result; but now that a patient can be freed by a 
painless procedure from a source of much and constaut annoyance, discomfort, 
and suffering, the surgeon may fee l himself justified in thus affordiug him a 
few months or years of comparative case, though he may be fully aware that 
at the expiration of that time the affection may return, and will certainly pro\'C 
fatal. Even then, his condition may be much improved, for the recurrent is 
often less distressing to the patient thnn the primary disease, for, as it oft{'n 
takes place in internal organs, it is not attended with the same amount of local 
pain and distress 

In discussing the propriety of operating in a case of cancer, the sur~con can, 
howe,·er, haYe little to do with general or abstract considerations. H e has to 
determine what had best be tlone in the particular case that he is actually con-
8idcring, and it will serve him little in coming to a conclusion as to the line of 
practice that he should adopt, to refer to the statistics of the gross results of 
operations, or to general comparisons bet.ween the results of cases that are not 
operated upon and those that arc. 'fhe whole question narrows itself to the 
point as to what should best be clone in order to prolong the li fe, or relie"e the 
suffering, of the particular individual whose case is being considered. In order 
tocometosomedefiniteconclusion on this, it is necessary toelassif)' the different 
cases of cancer, and to arrange them under the heads of those in which no 
operation is justifiable; those in which the result of any such procedure would 
be "ery doubtful i and, lastly, tbose in which an operation is attended with a 
fair prospect of success. 

<'usf'.~ 11ot odmitti11g of opfratio11. -1st. The operation ought never to be 
performed in those cases in which tbere arc several cancerous tumors, existing 
in different parts of the body at the same time. Herc the disease is e\" idently 
constitutional, and could not be eradicated by any series of operations. 2d. 
'fhen, again, if the cancerous cachexy is strongly developed, or if the disease 
be hereditary, it is useless to remove a local affection, as the malignant action 
will certainly manifest itself elsewhere, or, perhaps, even speedily return in 
the cicatrix. 3d. So also if the tumor be of very rapid growth, and be still 
increasing, there would appear to be so vigorous a local tendency to canccrou::1 
deposit, that it will speedily develop itself again in the cicatrix. 4th. If the 
turnor be so situated that it cannot be completely and entirely extirpated by 
cutti ng widely into the surrounding parts, it ought not to be meddled with; 
otherwise the affection will to a certainty return in the cicatrix before it has 
closed. It is not nlone necessary to remove the tumor, but the surroundino 
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ti!<.'>UCS to some extent, even if apparently healthy. 5th If the whole of the 
affected organ, as a bone, canuot be removed, or, if the :-kiu :rn<l g-lan<ls be 
involved, it is useless to attempt the extirpation of the f!TOwth. as a speedy 
relapse may be confidently looked for. 6th. Iu the very chn:mic aud induratcd 
cancers of old people, it is often well not to intcrfcl'c, as in thc:sc ca.:-cs the 
affection makes such slow progress, that it does not appear in :rny w:ly to 
shorten life, and the mere operation might be attended with serious risk at an 
advanced age. 

lJuubtful cases. -Those c:iscs in which the result of an operation is of an 
extremely doubtful character, but in which no other means offer the sli/.(htcst. 
J>fOiipect of relief to the patient, h:we next to be considered. 1st. Cancers of 
the eye, tongue, and of the testes belong to this category, for thou~h more 
liable to return than similar affections of any other part of the body, yet they 
may be considered fit cases for operation, inasmuch as in no other way has the 
patient the slightest chance of' being relic,·ed from his disease. 2d. Jn those 
c:mccrs that arc already ulcerated, the sur~con may sometimes operate in order 
tu gi,,e the patient ease from present sufferi ng, or, perhaps, as in some cases 
rccorJcd by Brodie, with the \'icw of prolonging the dumtion of life; but he 
can ha,·e little expectation of effecting a perrnaucnt cure. 3d. If the tumor 
be of so large a size, or be so situated that its remont! cannot be undertaken 
without so ~crious an operation as to occasion in itself considerable risk, the 
propriety of operating is always very doubtful. 

Uasesfor operatio11.-'l'bo:,e cases of cancer in which an operation is, in my 
opinion, not only perfectly jw,tifiable, but should be urged upou the patient as 
affording the best prospect of prc::;erving his life , arc those in which the disease 
has appeared to originate from a strictly local cause in persons otherwise in 
gooJ. health, in whom there is no cachexy or hereditary taint. If the tumor 
),c of a scirrbous character, slow iu its progress, single, distinctly circumscribed, 
without adhesions to, or implication of, the skin or glands, and more especially 
if it be attended with much pain, or with immediate risk to life from any cau::;c, 
and if the whole of the growth, to~cther with a. sufficient <1ua11tily of the 
neighboring healthy tissues in which it is imbcdded can be removed with care, 
the case may be looked upon as a fit one for operation. 

Ln all eucephaloid cancers also, early OJlCration shou ld be practised with the 
view of prolonging life. 

An iu1portant question in connection with operations for cancer, is at what 
pcria.1 of the growth they may be done with the best prospect of success. 
~lost surgeons, taking a. common-sense view uf this qucsticm, arc in favor of 
removing the affection as early as pos:,ible, fcclin~ that as it is difficult to say 
when the local form of the disease becomes constitutional, it is safer to remove 
it as soon as its true nature ha.s been ascertained; and I confess that] can sec 
no advantage that can be gained by delay. The necessity for early operation 
in med11llory cancer is ad 1ui tted by all, but with regard to scirrltous cancer, 
the opiuion is entertained by some, that in many ca~cs there is a, better pros
pect of success if the opcrntion be delayed: and it is stated by llervcz de 
( 'hagoi n and Leroy d']~tiolle!:!, that the result of those cases operated on after 
the cancer has lasted for some time, is more favorable than that of those in 
which an early operation has been done; the cancer often appearing to be 
arre:,tcd in its development and to localize itself as it becomes more chronic, 
and having consequently a less tendency to speedy return after removal. 'l'h:it 
the result of operations in such Relccted cases is farnrablc, is probable enough, 
as it may be reasonably supposed that the uwre active varieties of cancer, tho::;e 
that possess the greatest amount of vegetative activity and of reproducti,·e 
p<Jwer, may have got into a. condition unfavorable to operation, or even may 
ha"e carried off the patient before auy period of arrc.st in their growth ha.~ 
occurred, during which their extirpation could be pra1.:tiscd with a fair prospect 



of success. In delaying operation there is, howct'er, much dan~er lest rnhrnhlc 
time be lost in the employment of means which, ineffectirn in arre!)tiug the 
disease, may become positively injurious by allowing time to the morbid µ:ruwth 
t? contaminate the glandular system, or to exte.nd widely throuµ:h neighLori_ng 
tissues. If we look upon a. cancer as a morbid growth that must necc~sarily 
destroy life, either by changes taking place in its own substance or by the 
contamination of the system, and that is intractable to all medication, wbeth('r 
topical or constitutional, we must look upon its extirpation as the onljL resource 
that Surgery offers; and we may assuredly inf~r, that the liability to constitu
tional infection, and wide-spread local coDtamrnation, will be less in proportion 
to the early remo·rnl of the morbid mass. 

EPITJJELIAL CANCER.-EPJTllEL I OJ\IA 

EpitheNal cance1· differs from the other "\""aricties of the disease in its anatomical 
structure, in being seated on the cutaneous, or more frequently, the mucous or 
muco-cutancous surfaces; and in its being but very seldom the cause of 
secondary visceral dcposit-s. It resembles the other forms of cancer, however, 
in its tendency to local infiltration and ulceration, in its extension to the 
lymphatic system, and in the induction of death by cachcxy. 

This affection is chiefly met with in the neighborhood of the outlets of the 
body, upon the muco-cutaneous surfaces, being commonly seated upon the lips, 
the tongue, the cheek, the scrotum, the anus, and the uteru~ i but it may octur 
upon the skin of the extremities and trunk, chiefly in the bands, feet, and back. 
It commences either as a small tubercle, which rapidly _ulcerates, or appears 
from the first as an intractable ulcer of limited size, with hard and e\·erted 
edges, and a. foul surface; it slowly spreads, and appears at first to be local, but 
ancr a. time contaminating the glands in the neighborhood, it induces cachexy, 
and destroys the patient by exhaustion . It seldom occurs second~u·ily in the 
viscera, though, the liver, lungs, and heart have been observed to be affected; 
but extensive deposits in the lymphatic glands in the vicinity of the parts 
affected, even deep in the iliac and pelvic regions, invariably take place aft('r 
the disease has lasted for some time. It may form in the submucous cellular 
tissue as a distinct rounded pendulous or fibrous-looking tumor. I removed lately 
such a growth from the inside of the cheek of an old woman;· it looked fibrous 
on section, but was an epithelial cancer, about the size of a cherry, round an<l 
pcdunculatcd. On examination an epithelial cancer will be found to be com
posed of a. fibrous basis, with a large quantity of condensed and morbid epithelia l 
scales, closely packed upon it. These scales so closely resemble tl10:sc of the 

F10. 150. 

Cellafromepilhelialcancer 
of lower lip. Cellsfromcbimney-sweep'scanecr. 

epidermis and epithelium, that they cannot be distinguished from them, but 
their arrangement is different; they are packed together in masses or ball~, 
assuming a coucentric arrangement, hence termed "Concentric globes" (fi~. 
150, 152), and in these present a somewhat fibrous appearance. According to 
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1\Ir. Simo.n 1 however, this fibrous structure is deceptive, depending upon the 
1:1cales bemg much attenuated and woven together. In ma1iy cuscs they arc 
intermixed with globular bodies, and in others with cells of various shapes, 
rese1~bling those f~und in the more truly cancerous diseases (figs. 150, 151) .i 
and rndeed so close is the resemblance 
between the compound nucleated cells 
commonly met with in epithelial can· 
cers with those of the other cancerous 
affections, that I know of no way of 
distinguishing them from one another, 
and must look on these growths as of 
a hybrid character. 

'l'he treatme1lf of epithelial cancer 
is more satisfactory than that of the 
other varieties of carcinomatous dis· 
ease which we have just been con· 
sidering, inasmuch as this partakes 
more of the characters of a local and 
less of a constitutional affection thar 
any other form of cancer. llcnce 
free removal by excision or liga
ture, or complete destruction by 

Fm. 152. 

caustics, will not uncommonly permanently rid the patient of this affection. 
Excision should always be preferred whenever practicable, and should be 

done as soon as the nature of the disease is recognized, the part being thoroughly 
extirpated, together with a p:ood wide margin of healthy 
tissue on either side of a.nd beneath it, so that no eanecr
germs may be left from which new growths can spring. 
When the neighboring lymphatic glands arc but slightly 
enlarged, the operation may be done equally, the glan
dular enlargement, which may Le dependent on irritation, 
gradually subsiding. If, however, it be more considerable, 
the affected gland mu~t be extirpated, but if there be a 
chain of enlarged glands, more especially in the deeper 
cavities, no opera~ion should be undertaken, as the disease 
will then have become constitutional and cannot be fully 
removed. If the disease be situated on one of the ex
tremities, as the hand or foot, partial or complete amputa
tion even may be the safest procedure, and such cases are 
less liable to relapse tJrnn others in which such free extir
pation is not admissible. 

Fio. Hill. 

Tlte ligature may be advantageously employed when the 
cancer is so situated that incision is impracticable, either 
on account of dangerous hemorrha)?e or from the impos
sibility of effectually extirpating the disease. 1'he part 
having been well insulated, and effectually strangled by 
stont whipcord ligatures, sloughs and separates in a. few 
days. Of late a more rapid process of strangulation has 
been invented by i\I. Chassaignac, who, by means of the 
11 ccraseur" (fig. 153), removes with little or no hemor· 
rhage, in the course of a few minutes, cancroid and other 
growths of considerable size, by a Jlrocess of rapid strangu· 
lation an<l crushing in a linear direction. 'fhe ccrnseur 
consists of a loop of fine steel chain, which having been 
passed over the tumor or through the ti8sues to be removed, is gradual~y tight.· 
tued by a mechanism in the stern to which it is attached. ln applymg this 
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instrument it is often necc:::sary, fir:::t of all, to insulate and raise the tun1or to 
be remoYed by passing a thread through or under it (fig. 154.), a1~d then having 
applied the chain's loop round its base, to tighten this by working the hanJle 
every t(!n or fifteen seconds, until the mass is detached. 'Ihe resulting W(JunJ 
is small and puckered in, and often heals with but little trouLle. If the m~s 
to be remoYed is large, two or more ecraseurs may be used at the same time, 
the chains having been passed through the tissues by means of a needle. This 

mstrument appears to me to be chiefly applicable to cases in which, as in 
caucroid ulcer of the tongue, excision is hazardous ou account of the hemorrhage 
attending it, while the ligature is objectionable on account of the fotor and 
discharge resulting from the slow separation of the sloughs. 

Causlics.-In some instances the disease beiug so situated, as in some part.s 
of the face, or in the deeper cavities of the body, that it cannot be dissected 
out, the application of caustics will be useful in procuring its removal; but if 
these agents are employed, care should he taken that they be freely applied 1 l'O 

as thoroughly to destroy the whole of the morbid textures. The best prepara
t ions for this purpose are concentrated sulphuric acid, arsenic, the chloride of 
zinc paste1 fused potassa. cum calce, the potassa. fusa, the Yienna paste, and the 
acid nitrate of mercury. All of these may be applied successfully, though they 
should not. be used indiscriminately. 'l'he chloride of zinc and the Vienua paste 
arc most useful when the ulcerated surface is large, and indurated at its base or 
edge. The acid nitrate of mercury should only be employed when the sore is 
small, superficial, irregular, and without much induration. In such cases, also, 
the arsenical pastes and powders already described are \'Cry useful. In el-'ithe
lial cancer, constitutional treatmeut is, I believe, as ineffectual as in the other 
varieties of the affection. 

When a recurrence takes place after operation for epithelial cancer, it is 
either by a fresh deposit of cancerous matter in the cicatrix, or else by the 
neighboring lymphatic glands which bad been contaminated before the opera. 
tion 1 continuing to enlarge, a.ud at last ulcerating, and thus destroying the 
patient. 

OPERATIONS FOR THE REMOVAL O.F TUMORS. 

In describing the different fo rms of encysted tumor, the operative procedures 
nece:::c:ary for their removal hm·e been adverted to. ·we may now conveniently 
consider the steps that are generally necessary for the extirpation with the 
knife of solid tumors from the soft parts. In the removal of tumors, the first 
point to be attended to is the arrangement, :::hape, and direction of the neces
sary incisions. 1l'hcse should not only have reforence to the size of' the growth, 
oxt,...nding well beyond it at either end, but must also be planned with duo 
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rc!!:ml to sub,iacent parts of importance. As a general rule, they flhould be 
ca~ried in the direction of the axis of the limb or part, and parallel to the 
cour:;e of its principal vCf:F;els; they must not only extend over the whole lcn:rth 
of the tumor, but also a little beyond it at either end; no cross-cuts should be 
made, if they can possibly be avoided, and this may usua lly be done by the 
proper position, and extenF;ion of the linear incision. ln most cases, no Rkin 
jl;hould be removed, a simple cut being made; but if the integumenta l fo:sues 
he either nry abundant and loose, or else are adherent, an cllipticatportion of 
them may be ex~ised together wit}~ the tumor. In other instances, again, a 
scmilunar flap of rntegument may with advantage be turned up from the tumor, 
the surface of which is then fairly exposed; this, however, can only be done in 
some simple tumors, such as fatty growths. 'J'he flaps covering- it should then 
be freely but cautiously dissected back, so as to expose the sides and base of 
the growth; as these are approached, and the surgeon gets in the neighborhood 
of its more important and deeper connections, increased care will be necessary, 
as it not unfrequcntly happens that the tumor is in more irnportant relations 
with deep-seated blood-nssels and nerves of a la.rge size than would at first 
appear. 'Yhen practicable, the deep dissection had best be commenced and 
carried out from that part of the base of the tumor into which the principal 
blood-vcsi:;els appear to enter; they arc thus early cut, and being once ligatured 
giYe no further trouble, as they would do were they divided from the direction 
of their branches towards the trunk, when at each successive stroke of the knife 
a fresh portion of the ver-sel would be touched. Jn carrying on this deep dis
section1 the operator Fhould proceed methodically from one side of the tumor 
to the other, the assistants holding aside the skin so as to give as much room 
as po~siblc, whilst the surgeon hims.elf, seizing the maf's with his left hand, or 
with a large double hook or vulscllum, and dragp.-ing it well forwards, uses the 
knife by !:luccessive strokes, but in a leisurely and careful manner, a\·oiding all 
undue haste, until he completely detaches it from its connections. The safety 
of contiguous important structures will be best secured by keeping the edge 
of the knife constantly directed towards the tumor, if this be of a non-malig
nant character; by attention to this rule, I have seen !\Ir. J~iston remove tumors 
with remarkable facility and ease from the neighborhood of most important 
parts. If, however, the growth bC of a malignnnt character, the incisions must 
t>e made wicle of the disease into the healthy structures around; if this be not 
done, slices of the tumor may be left from which fresh growths rapidly sprout, 
or cancer.cells may impregnate the neighboring tissues tiirough which they are 
scattered, and may eventually become so many fresh centres of malignant action. 
After the tumor has been remoYed, it must be carefully examined, with the 
view of ascertaining whether it is entire, and if any portions have been left 
behind, these must be properly dissected out. In some situations, as the axilla, 
or side of the neck or groin, where the relations are of great importance, the 
less the edge of the knife is used the better, and the growth should be cnuclc
ated with the surgeon's fingers, or with the hand le of the scalpel. If it be 
found that the tumor extends more •ply than had been anticipated, :rnd comes 
into such close relation with important vessels, as at the summit of the nxilla. 
or in the perineum, as to prevent the surgeon diRsecting it out without immi
nent risk of destroying the patient, the only alternative left is one that I have 
seen Mr. Liston adopt, and have had occasion myself to practice in these situa
tions, viz., to throw a strong whipcord ligature above the apex of the growth as 
high up as practicable, and then to cut off every thing below this. On the 
separation of the ligature, any portion of the tumor that has been included will 
Le brought away as effectually as if it bad been done with the knife. 

In some caF-:cs it will be found, after dividing the fascia covering the tumor. 
that the attachments of the growth are not so firm or deep as had been prC;
viously expected; this is especially the case in some large tumors springin~ 

27 
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from the side of the neck :rnd the parotid region, or in the groin; thc·n it may 
often be rcmo,1cd in a great measure by separating; the cellular tif.;.sue with tlic 
l1andle of the knife, merely dividing tho~c portions of the dcc11cr uttachwent~ 
that are of a peculiarly dense character. The 8urµ.:con should m:ve:r undertake 
tl1e rcmonl of tumors that cannot be wholly and c:ntircly extirpated, a<.: the 1•a1t 
left behind will alw:u·s grow with greatly increa~cd rapidity, often a.s~umin;.: a 
fungous character; this is especially the case with m::ilign:rnt tumors, the rn11idity 
of incrcaslf of which is greatly augmented by partial operations. Should, how
ever, the surgeon h~L\'e been deceived a::: to the depth and connections of the 
nutss, and should he find after commencing his operation that it is so situatt<l 
ns not to admit of entire rcmo,Tnl, he must, under the circum~lauce~. do hi:; 
best, and cut off or remove by the liga.ture as much of the growth aJ.i he can 
expose with safety. 

'The wound that is left after the remontl of a tumor, usually unitef! vartly by 

~~!~~~~~ :1~:u~~1;:!i~n;i~;d b~~~~~tb{o~:~1~c1~0,~~~tl:n~~::itJ:~n ~f i~l~~~:1~da!:~ !!~~~~\~ 
dressing, and if large, supported by a compress and bandage. 

CIIAPTER XXX. 

SCUOFULA, OR STHUl\IA. 

RY sn·ofulo is meant a peculiar constitutionnl condition, eit l1cr 11crnditary or 
acquired, that leads to the formation of, and in its full development is charac
terized by the presence of1 tubercle. It is, however, only when fully de,·eloped 
that scrofula j?ivcs rise to the local depo~it of tuberculous matter. The ron~ti
tntional condition that tends to this is sufficiently clrnractcristic i but ahhouf!h 
we may recognize its existence, and speak of the individual po:-;.e~sin.e such a 
constitution m:; having a scrofulous tendency or dirithc:;is, he can .'<<:arccly he 
considered to laLor under the fully formed disease unless tubercle be dcpoi.ited 
in some of bis tissues or organs. 

The scrofulous diathesis is a peculiar eonstilulional state that is often erro
neou<:>ly confoundrd with general debility. It may, and often does. co-exi:;t 
with this, but is by no means synonymous with weakness of cornstitution. De
bility often exists without any scrofulous tendency or taint, more particularly in 
individuals of the nervous temperament i many delicate people, though weak, 
heing perfectly healthy, and showin.z no disposition to this peculiar affection; 
on the contrary, the scrofulous constitution is often conjoined with much mus
cular power and mental acfo·ity. But thouµ-h no weakness may be manif~ted 
in either of these respects, scrofula i:;; in.iably conjoined with debility or per· 
version of the nutritive activity of the body. This is especially manifosted in 
certain tissues, such as the mucous and the cul:rneous; and in thoseorl!ans, the 
\•itality of which is low, as the lymphatic glands, the bones, and the joints. In 
these, scrofula is especially apt to influence the products of nutrition and of 
inflammation, more particularly during the earlier periods of lifo when these 
actions arc most energetic, in such a way as to render its exi!:'tcnce e"ident to 
the surgeon. It is this tendency to the occurrence of particular diseai:es, and 
to the engrafting of special clrnrnctcrs 011 affections of certain ti!'~mes, that may 
be considered as 8pecially indicative of tllC existence of the scrofulous diathe~is; 
of that condition which, in its extreme of dc"elopmcnt, gives rise to the deposit 
of tubercle in organs and tissues. The existence of this diathe!!is i!) ma1ked by 
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the presence of a peculiar temperament, by special modifications of the scat, 
i'urm, and products of inflammation, and, lastly, by the development or tubercle. 

'l'he scrofulous temperament assumC's two distinct forms, and each of these 

r::r:~~:.~~f l'.~:.~··:.:~\·
1

~~~~:1:r 2:;~:,~r:;~"~~~~:~:;!::~\E~~:~~.i:fi!:::d:~1:: 
(':;pccially in early life, being dcpc.ndcnt rather on roundness of outline than on 

· grace of form; aud whose growth is rapid and precocious. In these individuals 
the affections are strong, and the procreali\·e powers considerable; the mcnt1l 
activity is also great, and iR usually characterized by much delicacy and softnci;s 
of feel ing, aud vivacity of intelleot. Indeed, it would appear in such persons 
as these that the nut.riti\·e, procreatiYe, and mental pow.ers are rapidly and ener
getically developed JO early life, but become proportionately early exhausted. 
ln another variety or the fair scrofulous tempenuucnt, we find a coarse skin, 
short and rounded features, light grC'y eyes, crisp and curling sandy hair, a. short 
auJ somewhat ungainly stature, aud cluLbcd fingers, but not uncommonly, as in 
the former yariety, great and early merital acti\•ity, anJ occasionally much mus
cular strength 

In tbe dark form of the scrofulous temperament we usually find a somewhat 
heavy, sullen, and forbidding appearance; a dark, coarse, sallow, or grcasy
looking skin; short, thick, and harsh curly hair i a small stature, but often a 
powerful and strong-limbed frame, with a. certain degree of torpor or la.ngor of 
the mental faculties, though the powers of the intellect are sometimes remark
ably de,·clopcd. The other dark struruous temperament is characterized by 
clear dark eyes, fine hair, a !sallow skin, and by mental and physical organization 
that pretty closely resembles the first described variety of the fa ir strumous 
diathesis. 

In all these varieties oft<>mperament the digesti,-c organs will be found to be 
weak and irritable. 'l'his condition, which I believe is i11rnriably associated 
with struma, and the importance of which has been pointed out by Sir James 
Clark, must be regardc<l as one of the most essential conditions con nected with 
".crofula, and 3:5 tending greatly to th.at impairment of nutrition which is so 
frequent in this state. '!'his gastric mitability is especially characterized by 
the tongue, even iu young children, being habitually coated towards the root 
with a thick white fur, through which elongated papillro project, constituting 
the "pipped" or 11 strawberry'' tongue; the edges and tip, as well as the lips, 
b~ing u:;ually of a. bright red color. 'l'his state of the tongue is aggravated by 
sumulants, l1igh liviug, and the habitual use of purgatives. In the !'air variC'ties 
the bowels are usually somewhat loose, but in the <lark forms of st.ruurn there is 
a torpid condition of the intestinal canal. In all cruses the action of the heart 
is feeble, the blood is thin and watery, and there is a. tendency to culdncss, and 
often to clamminess of the extremities. 

One or the most marked characteristics of struma is certainly the peculiar 
modidcation that i11flan11nation undergoes, whether we regard the course that it 
takes, the form that- it- :issumes, its products, or its seat. 'l'hc course or inflam
mation in strumous subjects is always slow, feeble, and ill-developed, the more 
active and sthcnic conditions bciug rarely met with. In its form it is usually 
c.ong:e:;tive, ulccra.tive, or suppur<ttive, aud in its products it is characterized by 
little tendency to adhesion, by the production of thin, blue, weak, and ill
developed cicatrices, and by the formatio n of thin, curdy pus, with much 
shred<ly, corpuscular lymph. 

'fhe se:it of strumous iufbmmation varies greatly, and peculiar modifications 
of course, form, :rn<l products are assumed, according to the part that it affects. 
~·l~e ti!:,sues irnplicated by it are chiefly the skin and mucous membranes, the 
J01nts, and the bones, occasioning a great variety of special diseases, according 

:ll:i one or other of these structures a1·e affected. I t is as the result or, or in 
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~onnection with these local affections that the general symptoms of struma be
come n1ost marked. Whatever the niricty of temperament may be, the indi
''idual usually cmaciatcsi becomes sallow, cachcctic, and debilitated, and at 
length falls into a state of hectic or marasmus. 

When affecting tlie sit.in, scrofula declares itself under a variety of cutaneous 
eruptions, especially the different forms of eczema of the scalp, and various 
ulcers on the surface, usually weak, and largely granulating, with con::.iderablc 

swelling of the surrounding parts, aud a 
tendency to the formation of thin blue and 
glazed cicatrices (fig. 155). The integu
ments of the whole of the limb may become 
RO much diseased in this way, cedematous, 
infiltrated and covered by flabby ulcers and 
fistulre, the member being pediaps double 
its natural size, that amputation is the sole 
resource. This condition is met with in the 
arm and foot, and removal of these parts 
may then be ncces:)ary. 

The mucous ninn6ro.nes ai·e commonly 
extensively affected, and often present the 
earlier forms of scrofu lous disease in child
hood; this is more C:)pecially the case with 
those of the eyelids and nose. The con
junctiva becomes chronically inflamed, with 

perhaps ulceration of the cornea. ~-'he mucous membrane of the eyelids may 
be pcrmaneutly congested and irritated, with loss of' lashes, constituting the 
different form of psorophthalmia. ~'he mucous membrane lining the nostrils 
lJcco111cs chronically congested, red, and swollen, giv ing rise to habitual sniffing 
of the nose, and to a sensation a~ of a constant cold. Occabionally that lining 
the autrum becomes irritated, and may then occasion an enlargement of this 
cavity, or the discharge of unhealthy pus into the nostrils. 'l'he tonsils arc 
often found chronically enlarged and indurated, with occasional tendency to 
fresh inflammatiou; and the larynx may become the scat of various forms of 
aphonia, dependent on congestion of its lining mernbraue. 'l'he state of the 
gastro-intcstinal mucous me111brane has already been described when speaking 
of the state of the to11guc, and thUt of the gcuito-urinary organs is also marked 

by a tendency to debility and irritation, indicated by 
FH:. 15G. the occurrence of discharges from the urethra under 

fiJ) ;~; i~1f~~1~ 11,~:r;fp:~.:·~a~.:~~11~\~\t~~~g c1~~~:~s~e~~d ~~:! 
occurrence of calculus of the bladder, especially in 
children, may also occasionally be attributed to the 
scrofulous diathesis. 

Perhaps the most important local diseases :irising 
under the influence of this agency are those of the 
bones und joints. 'l'he bones arc liable to the occur
rence of various forms of caries and necrosis (fig. 
156); more especially those that arc spongy in their 
texture, as the short bones of the foot, and the 
articular ends of long bones. The joints are liable 
to that large class of affections that are commonly 
included under the term of 1clti·e s1celli11g, and 
which conbists of thickening, disorganization, ulcera
tion, and suppuration of the synovial membranes 
and cartilages. 

Lastly, some of the glo.ndular or9a11s arc peculiarly prone to scrofulous d1:;-
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ease. Enlargement of the lymphatic glands, more particuhll'ly by the side of 
the neck and under the angles of the jaw, is of such frequent occurrence, and 
is usually so early a sign, that. the surgeon, in determining whether an individual 
is scrofulous or not, commonly passes his hand o,·cr the glands in this situation 
in order to asccrtuiu their condition and size; these glandular eularg:emcuts arc 
especially apt to ru n into unhcah.hy and chronic :rnppurntion. 'l'hc testes and 
the mammre are occasionally allcctcJ, and other glandular structures, though 
i::ometimcs implicated, are by 110 means so com1uouly found diseased as those 
that have just been mentioned. 

'fhe occurrence of tu!Jercle must be looked upon as the great characteristic of 
scrofula, and when it happens it rnay be considered a. sure sign of this affection. 
which has then reached its ultimate de,·elopmcnt. In those cases in which the 
scrofulous diathesis exist without ha,'ing given rise to this product, it must be 

:~1:;f;~~~n~~es~:~ ~~:i~!;inb~~1~ ::~c; ~~~::u!~ ~1::c.~~'ti~,:c1~ 1~:r:tl:~~!at~~1~i~f. 
the skin and of the mucou$ surfaces. 

Tubercle, though sufficiently well marked by its :ipp<'aranccs and progress, 
cannot be looked upon a~ a. ~pccific affection, but mu~t be con:::iderc<l l\) be a 
perverted or unhealthy <leveloprnent of the nutritive materials destined for the 
repair of the body :wd the restoration of the blood. According to l\Jr. 8irnon, 
it consists of a disease of' the lymph, or nascent blood. It is a "dead concre
tion/' a. "fibriniform product, iususceptible of de,·elopmcut." "The scrofulous 
diathesis,'' says )lr. 8imon, "consists in a. peculiarity of blood-development, 
under which the nascent blood tends to molecular death by superoxydation." 
According to Dr. 'Yi Ilia.ms, "tubercle is a degraded condition of tile nutritive 
material from which the old textures are renewed, and the new ones formed, 
and it differs from Ii.brine or coagulable lymph not iu kind, but in degree 
of vitality and capacity of organization." 

Tubercle essentially occurs in two forms, as semi-transparent grey granu
lations, smooth, and cart ilaginous in lookJ somewhat hard, closely adherent, 
and accumulated in grnups, often wilL a good deal of infbmmatory action in 
the surrounding tissue~. These grey granula.tions, u~ually about the size of 
a small pin's head, appl·ar to conei."t of modiijt.?<l exudation-matter. They ha.Ye 
a tendency to run iuto lllil:!::.es, and to form the true yellow tubercle, which is 
met with in opaque, firm, but friable concretious of a dull whitish or yel lowish 
color, homogeneous iu structure, and without any appearaucc of vascularity. 

The micru.::.copic char:icters of tubercle pr~·:;cut no very specific appearances 
(fig.15i). \\'e tind that this product pre:;ent:'-1 under the lens, a homogeneous 
stroma, which chiefly occura in the ~rcy granulations; a granular matter, which 
is principally met with in yellow tuLercle:;; drops of molecular oil; and, lastly, 

F10. lJi, Fw. 158. 

considerable quantities of imperfectly denlopcd small exudation-cells, oftcu 
angular, or broken ut one side, more or less disintegrated, stat ionary, or 
degraded. Indeed, we must often recognize tubercle Ly its negative rather 
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than its pJsitivc charactcrsi-by ascertaining what it is not; and so, Ly a pro
cess of exclusion, arriving at its true nature. It is most easily confoun<lcJ with 
pus (fig. 158), from which, however, tbe appearances differ sufficiently to avoi<l 
error, if a little care be taken. 

The progress of tubercle i~ most commonly to disintegration and licincfaction, 
at the sam." time that it gives rise, by its irritation, to inflammation and imppu· 
ration in the sunounding tissues; hence it commonly lC'ads to abscesses, the 
pus of which is always curdy and shrcddy. Jn some cases, tubercle may become 
indurated, and undergo a species of calcification. 

The causes of scrofula, unless this be of a hereditary character, tl1ough very 
various in their nature, arc usnally such conditions as influence injuriously the 
nutrition of the body. 

The hercdita.ry nature of scrofula is well known both to the public and to 
the profession; for although the disease is not commonly connate, yet the 
tendency to it is, and the char:tctcristic nature of the affection often manifcst:-1 
itself at an early period, notwithstanding every effort to prevent its develop
ment. That :t parent may develop a tendency to mal-nutrition, to mis-develop
ment of the blood, just as he may a peculiar feature or mental condition, is 
undoubted. It is by the hereditary transmission of' peculiar combinations and 
modifications of action in the organizatio1i, that hereditary diseases develop 
themselves at certain periods in the life of the offspring, when the injurious 
results of the morbid actions that ha,•e been transmitted have had time to be 
produced. 'fhcre are certain conditions which, though not scrofulous1 are sup. 
vosed to have a tendency to develop this disease in the offspring to which they 
:trc transmitted; thus1 very dyspeptic parents cumrnonly ha,·c strumous children; 
so, also, the offspring: of very old or very young people often exhibit a prone
ness to scrofulous affections. The influence of intermarriage is still a matter 
of dou.bt, but I bclie\•e that it exercises little influence in this respect; and it 
is commonly tl:ttcd that the inhabitants of small communities who intermarry 
closely, such as those of' the I~les of l>ortland and of Mau, are not more liable 
to scrofula than other individual~. 

'rhc most powerful occasioning cause of scrofula, and that which in mol't 
civilized countries is likewise the most frequent, is mul.nutrition, arising either 
from want of food, or the administration of improper food in the poorer classes; 
or, from over.feeding and over-stimulation of the digestive organs amongst the 
children of the wealthier orders of society, thus inducing chron ic irritation of 
the mucous membrane of the stomach, interference with the digestive powers, 
uncl consequently with nutrition. The influence of food that is innutritious in 
quality or insufficient in quantity, has been shown by ::Ur. Phillips, in his excel· 
lent Treatise on Scrofula, to be the most immediate cause of this dis~ase i and 
when conjoined with the injurious effects of the confined atmosphere of towns, 
of close and over.crowded rooms, and of w:tnt of light and exercise, may be 
considered as sufficient to occasion the di~case in those cases in which no pre
disposition to it exists, and greatly ~o develop any hercdi!ary tendency to it in 
the system. It is to the conjoined mflucnce of agencies such as these that we 
must attribute the prevalence of scrofula amongst the lower orders of town and 
rural populations. 

Scrofula. is often called into immediate action by the debility induced by 
prc'"ious diseases, such as measles, scarlatina, hooping-cough, etc. It usually 
deYelops itself at an early age, though scl<lom before the child has reached 
its second year. It is most cornmonly about the period of the second dentition 
that the affection declares itself, and it is rarC' to meet with it. for the fir:;t 
time after the ages of 25 or 35. According to Phillips, when it is fatal it 
usually prov~s so before the fifteenth year; 60 to iO per cent. of the deaths 
)Ccurring before this age . Sex docs not appear materially to influence the 
•li:!casc, though, according to the sume authority, the deaths of males from 
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i:;crofula exceed those of females, in this country, by 24 per cent. If, however, 
we are to regard phthisis as :-in allied affection, people who are scrofulous in 
early lifo ofteo becumiug phthisical at a later period, these numbers may 
require correction. 

The trt(1tmml of scroft~la. should rather consist in c11dcavoring to prevent 
the occurrence. o~ full matllf'cstation of the ~isease1 th:w in l'emoving it when it 
is actually ex1strng. lndccd, the preventive trcatmcut is perhaps of most 
cou!"C'quence, and h.Y proper at.tention to it I haYc n? hc:-itation in saying that 
the devcloprnent of the affccuon, eYCD when '1crcd1tary, may be stopped; :ind 
the c:hil_d of strmnous parents., prC!"enting perhaps the features indicative of the 

~~:~\~~~;~~i ~~~rst~:~~~~'~;1;~c::1~1~Zi~~ t~J~is~i~~~;:y!~v~~~ ;;c,~1r;:,:~u;,i~~ ~~ 
treatment must be commenced early, and continued uninterruptedly for a con
siderable time, even for years. 

'l'hc preventive treatment of scrofula may be said in frene ral terms to consist 
in clo:.e and continuous attention to hygienic rules. '..l'he diet must be espe
cially attended to, nourishing food, but of the lighte!'lt quality, being given. A 
great. error is often committed in overloading the i:.tomach with more or heavier 
food than it can dige~t, under the impression that strong food is necessary to 
c;ive the patient strength. In cOn!'=cqucncc of this error, the irritability of the 
111ucuus membrane is kept up; nutrition is imperfectly and badly performed, the 
~urplus food is thrown off in the shape of lithatrs or other products of mal-
3!-'"imilation, anJ health and strength, which are the rc!;u\ts of' perfect nntrition, 
IJccome impaired rather than improved. 'l'hc use of stimulants, whcthl"r wiM 

~~rr~~e~~ s:~:u:~ea~~e;·e~·~;d 8~~1~~~~~; 1~t~~c o;i:1~~~f~· 1ft1;~01~:c~t:r b~l~o;jf n~~st1~~ 
kept regular with the simplest apcricnts i the clothing should be warm, and 
must cover the whole of' the surf..l.Ce1 and the patient should if possible be kept 
in well-ventilated rooms . He should be allowed sufficient exercise in the open 
.tir, not carried to the point of fatigue, and ~hould, if his circumstances will 
penuit, have change of air from time to time, alternating a sea with an inland 
climate. Bathing, also, whether in sea or ri,·er, with the habitual use of the 
tepid or cold .!:ponge-bath, and friction of the surfoce with horse-hair glo''C'S or 
a rough towel, so as to keep the skin in healthy action and its cutaneous circu
lation free, should be regularly practised. 

'l'he curative lrefltme1tl should be specially directed, like the preventive, to 
the general impro,·emcnt of the nutrition, and through it to the augmcutation 
of the comotitutional vigor of the patient; all those hygienic means that have 
just been alluded to beiug Cf)11tinuously carried out. 

The more strictly medical treatment of scrofula com:;ists in the administration 
of tonics and alteratives with the view of improving the patient's constitutional 
powers. Before they are admini,.tcrcd, however, it is always necessary to see 
that the digestive organs are in a. healthy condition. Scrofula is a consequence 
of mal-nutrition, and unless we sec that digestion, the first stap;e of the nutri
tive process, is properly accompli~hcd1 all other means will be useless. ·when 
the tongue is covered with a. white, thick, creamy fur, having elongated papiltre 
anJ red edges, the mucous membrane being in a. state partly of irritability and 
partly of debility, neither purgatives nor tonics can be largely administered; 
the one irritating, the other over-stimulating the morbidly sensiti\'e mucou~ 
membrane. Under these circumstances the patient should be confined to the 
milde~t po!l:sible diet, which must principally consist of milk, boiled fish, white 
meats, and light pudding, no stimulant of' any kind being allowed except a 
~mall quantity of weak bitter beer i and unlef'S the patient have been accus
tomed to the use of stimulants, this even had better be dispensed with. Small 
tlo.-;es of mercury with chalk, of soda and rhubarb, should be occas ionally ad. 
ministered at bed-time, with some of the compound dccoction of aloes on the> 
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rullowing morning, and a few grains of the carbonate of soda or potass may 
then be given twice or thrice a day in some lig:bt bitter infusion, as of casca
l'illa or calumba. Jn many cases of strumous disease, more Cl'pecially tho~e 
aifoctin12: the joints and bones, the liver will be found to Le enlar~cd aud slu!.!"
~ish in its action, the patient eYery now and then becominl-' Lilious, sallow a11d 
jaundiced; under these circumstances, small doses of bluepill, carrird off with 
the compound decoction of aloes or a rhubarb draught, will be found necessary 
from time to time. When all gastric irritation has been remo,·ed in this way, 
or if it have not ex i ~ted in the usual marked degree from the first, the patient 
being pale and flabby, with a weal:ened condition of' the pulse, of the skin 1 and 
of the mucous smface, then tonics may be administered, and the more specific 
treatment adopted. 

The g reat remedies which are employed with the view of removing scrofula 
and curing the affections it induces, me iron, iodine, the preparations of potass 
and cod-liver oil. These arc all extremely useful, either sing'ly or conjoined, as 
they serve to carry out distinct indications in the management of this affection. 

Iron is most useful in pale flabby anemic subjects, increasing markedly the 
quantity and quality of blood in the system. The best preparations for chil
dren are, I think, the vinum fcrri and the iodide. In older persons the tinc
ture of the scsquichloridc, and some of the forms of the citrate of iron, appear 
to be most serviceable; in other cases, again, the natural chalybeate waters will 
be found to agree best. 

Iodine is especially valuable in promoting tllC absorption of effused plastic 
matters, and in lessening the morbid hypertrophies which so commonly t.:lke 
place in scrofula. The preparation usually employed is the iodide of potass. 
In order that this should produce its full effects, it should be given as freely 
as the patient will bear it, continued for a considerable length of time, and 
especially administered in combi nation with other preparations of potass. 
'\'ith the view of prcvenling its irritating the stomach, it should _be g iven in a 
considerable quantity of some bland fluid. Its combination with the other 
alkalies renderll it more efficacious in removing strumom1 enlargements and 
deposits of aplastic and tuberculous matter. 1.,or this purpose I have found the 
following form extremely useful for adults, the dose being proportionately 
diminished in the case of children:-

& Potassii iodi<li 
Potassre ch loratre a.a. 3j 
Potassre biearbonatis 3iij. 

Divide into twelve powders, of which one is to be taken night and morning in 
half a pint of warm milk. 

In other cases again, the liquor potassre, Brandish's alkaline solution, or lime 
water given freely in milk, are serviceable, but I prefer the above prescription. 
Cod-liver oil is of essential utility in i111pr0Ying the nutrition of' the body in 
cachectic and emaciated states of the system, more particularly in growing 
ch ildren, or in individuals who arc suffering from the wasting effects of stru
mous suppuration; it not only fattens but strengthens the system, increasing 
decidedly the muscular power and the quantity of red corpuscles in the blood. 
It may often very advantageously be administered in combination with the 
iodides of potass or of iron. Of the other tonic remedies which may be em
ployed in this affection, such as the preparations of bark and of sarsaparilla, 
I need say nothing beyond that they m::iy often be usefully administered in fu\. 
filling ordinary therapeutic indications. 

The local trentment of scrofula consists in a great measure in the ordinary 
local management of chronic inflammation, modified according to the seat and 
particular nature of the affection. l\Iuch of the local trentmcnt, however, espe· 
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cia11y in the more advanced stages, consists in removing the effects of the disease 
in the shape of a.plastic dcposits1 false hypertrophies, and general enlar~cment 
and thickening of parts. 'l'his may usually be done by the application of 
lotions containing the iodide or the carbonate of potass, applied by means of 
lint CO\"Crcd with oil silk; 3j. of each of the salts, with an ounce of spirit~ of 
wine to clc\'cn ounces of water makes an excellent application, that appear:; to 
dissolve away the fibrinous and plastic deposits so common in this disease. J 11 

many cases frictions with the iodide of lead ointment, or pressure by means of 
strapping and bandages, will be found the most serviceable means that th·~ 
surgeon can adopt. When matter forms, it should be let out in n.ecordancc with 
the rules laid down in treating of the more chronic forms of ab~ccss. Ju these 
cases the injection of the sac of the abscess with a. solution of iodine will b~ 
foun<l very useful. 

In cases of scrofulous di8ease of the soft parts, the bones, or the joints, tlie 
question of the propriety of operating, whether this be for the excision of' a 
tumor, the resection of a joint or bone, or the amputation of a limb, has often 
to be discussed. In these cases operations should not, l think, be undcrtakeu 
too hastily, too early in the disease, or especially in very youn~ subject.s. 'l'he 
affection being a constitutional one, it will ohen be found as the general health 
of the patient improves by proper treatmeut, that local mischief, which at firilt 
appeared of a very intractable character, gradually as~umes a more circumscribed 
and healthy form, and, in fact, to a great extent undergoes spontaneous cure by 
the restoration of the healthy action in the parts. 'J'bis we especial!y find to 
be the case in young children, in wliom \'Cry extensive di$ease of the bone~ 
and joints may often be recovered from, without the nccc:;l'.!ity of any serious 
surgical interference. Should any operation be undertaken it is desirable not 
to h:we recourse to it whilst the diseaRe is actively spreading. Under these 
circumstances, it is not only probable that suppurativc inflammation of an 
unhealthy kind may be set up in the wound itself. but that disease of the soft 
parts or bones may ,·cry likely recur in t.he cicatr}x of the original wound. or 
that t.he corresponding }Jarts on the opposite side ot' the body may become simi
larly affected in \'Cry chronic cases of scrofulous disease of Lones and joints. 
I have several times ob:;ervcd after excision of the elbow, the knee, or the 
bones of the foot and w1·i5t, that the morbid action has returned in the conti
guous soft parts to suc:h an extent as to render a second operation nccesRary, 
although the bones were not implicated, the tissues in the neighborhood of the 
cicatrix becoming swollen, spongy, and infiltrated with a quantit~ of gelatinous 
semi-transparent pbstic matter, running into unhealthy suppuration, with fistu
lous tracts leading through it that could not be brought to heal. In some casP.~ 
even of simple strumous disease of the integuments of the arm, leg-, or fuot, 
attended with great and irregular deposition of plastic matter, and chronic and 
intractable ulceration, amputation of the lirnb is t.hc 011ly course left to the 
surgeon; when strumous suppuration leads to hectic:. the patient will speedily 
siu!!: unless the diseased structures be removed. 
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CHAPTER XXXI. 

SYPilILIS . 

Primary or local sypl1ilis is characterized by the presence of 5pecific sores 
of special form:i and appearance. characteristic of the nature of the disea:;e. 
These may occur on the cutaneous, the muco-cutaneous, and mucous surfaces, 
mo::;t commonly on the !alter, on account partly of their greater exposure to 

1 Gouorrhea will be trentcd of iu the chapters on Diseases of the Urinary Organs. 
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contagion, but ch iefly from their being IC'ss perfectly protect('d by ('pidcrmis. 
These local specific ulcers or clwm:re.~ present much variety as t-0 their appear
ance and the course they pursue i so p;reat indeed are these \'arietics, that they 
lrnvc been looked upon by some surgeons as affording evidence of their being 
distinct diseases, proceeding from differen t poisoni-. 'l'h is doctrine, 110wever, 
has been shown by Jlu11ter1 and more recently by Ricord, to be entirely €'rro
neous1 the variety in their appearance depen~ing on seat, constitution, and 
other accidental circumstances. A chancre then is a specific venereal sore or 
ulcer, originating im•:iriably from contagion, and capable of propagation to 
other parts of the same or different individuals by inoculation. Like all otl1er 
ulcers, a. chancre presents two distinct periods; the first, in which it is either 
spreading or stationary, in which alone it is specific, and which may be of almost 
indefinite duration i and the second, in which it has commenced to g ranulate, 
and a process of repair to be set up in it. 

Ricord bas made the important observation, that if the pus from a chancre, 
during its first period, be i11oeulatcd into any part of the surface of the body, 
it will invariably produce another specific syphilitic sore or chancre, aDd tha.t 
no pus that is not chancrous can, under any circumstances, occa~ion the specific 
\·enereal ulcer. In this way it is always easy to test whether a suspected !'lore is 
syphilitic or not. Ricord has further shown that syphilis is always in the first 
instance a local disease, being confined to the specific sore i and that the con
stitutional symptoms are only produced by the absorption of the poison from 
the chancre, which is indeed a truly pqisonous ulcer, from which the virus may 
be absorbed into and disseminated through the whole system. 

Chancres almost invariably result from connection with a person laboring 
under primary syph ilitic disease, and hence are commonly met with on the 
~nital organs; in the male, on the glan!=i, the inside of the prepucc1 or even 
the body or root of the penis; in the female, on t he external org:ans of g:cn('ra
tion or the uterus. They may of course occur in other situations1 as, for in
stance1 the fingers of a medical man may be accidentally inoculated by contact 
with chancrous pus, and they may form on other parts where they ha\·~ been 
accidentally or purposely inoculated. Thus I saw some ycar.s <lft'01 in R1cord's 
wards, a man laboring u 11 dcr eczema of the legs, in whom the cutaneous di,:case 
had been converted into a series of immense chancres by accidental inoculation 
from a sore on the penis. 

When chancres are caught in connection, they usually commence with a small 
excoriation1 which appears to have been directly inoculated with the specific 
poison. In other cases, a~ain, though more rarely, they may be seen at first in 
the shape of a small pointed pustule, which speedily break~. leaving an ulcer 
of a specific character in its site. Y cry generally1 howeve r, this pustule escapes 
observation) and the disease is presented in the first instance as an ulcer. ~'he 
chancrous ulcer, whatever form it assumes, seldom makes its appearance until a. 
few days, five or six, after connection. In some cases, however, I haYe observed 
it, evidently fi·om the infection of a fissure or crack, on the day following im
pure intercourse, and occasionally, in rare instances, i t docs not occur until a 
much later period than that which has been mentioned. 

Whatever be the appearances presented by a chancre, there can no l?nger be 
any doubt that the disease arises from one kind of virus only, the modifications 
in the sore depending on its situation, the constitution of the patient, and occa
sionally on that of the individual who communicates the infec~,ion. '!'hat this 
is so, is evident from the fact that every chancre, when inoculated, rc,·el'ts to 
one typical fon11, and that however much chancres may ultimately diffor, they 
all pre:::;ent the same characters during their early stages. The progress of a 
~hancre that has been artificially inoculated on any part of the cutaneous surface 
1~ as follows, and its study will serve to elucidate what takes place under other 
circumstances. During the first twcnty-fuar hours after the i!'troduction of tlu:• 
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specific pm~ into the skin on the poi nt of a lancet, we find that some inflamma
tion is set up around the puncture, which becomes hot, red, and itchy. ALout 
the third or fourth day, a pointed pustule is produced, whieh is at fir:it <leep-:;ct, 
but becomes on the following day more superficial, with some depression in the 
centre, resembling pretty close ly a small-pox pustule; on close examinatiou

1 

this will be found not to be a trne pustule, but rather a mass of epithelial scale.~ 
an<l pus not included in a distinct wall. On the fifth day, it has become hard 
at the base, apparently from the infiltration of plastic matter, and on the sixth 
it has usually dried, forming a small round scab, and leaving an ulcer which 
presents the typical characters of a true chancre, being circular and depressed, 
with a. foul greyish surface which cannot be cleansed, sharp cut edges, a harJ 
base, and an angry-looking red areola around it. 'l'his is the typical chancre, 
and these arc the appearance!:! that every true syphilitic sore on the skin will 
present about the fifth or sixth day after inoculation; from this time it may 
diver3e more or less completely from these characters, but will yet, if inoculated 
at any time during the poisonous stage, produce an ulcer that will run the specific 
couriie up to the same period, after which it may in its turn again deviate into 
one or other of the special forms that chancres occasionally assume. When inocu
lated on a mucous surface, chancres do not so early assume an indurated character 
around their base. 

The varieties presented by chancres have been described nuder Yarions de
nominations by the numerous writers on syphilis. The follow i11g classification 
will, I think, include them all :-1st, the ;;imple thcmrre or chunc1·011;; e:i.:wriu 
tfon; 2nd, the i11durated or IIuntcriu.n; 3rd, the 1)lwyedamic; an<l 4t.h1 the 
slou,r1hing chancre. 

1st. 1'he simple chancre, or chancrous ex.coriat/011, is certainly that form of 
the disease which is most commonly met with in London at present. It consists 
of one or more small sores, of a very shallow character, resembling rather an 
abrasion, with sharp cut edges, somewhat circulur in shape, and having a tawny 
greyish or yellowish SUJ"face, with a narrow red areola around the edge: in many 
cases attended with much heat and itching. 1'hese sores ::.re usually seated on 
the cleft under the corona g landis, or about the glans, the wuole of which may 
be studded by them. In other cases. they invade the fra::num, which may be 
perforated, or they occupy the mucous surface of the prepuce; in no case:; are 
they indurated in their early stages. 

'l'hese excoriated chancres not unfrcqucntly present somewhat va1·ying 
appearances. In some cases their 8-urface becomes covered with large fungous 
granulations, hence termed funyutin!J sore$. In other instances, again, they are 
truly irritable, becoming exceedingly sensitive, with a tendency to spread, and 
having an areola. of a dusky red Luc around them. It very frequently happens 
that these chancres arc attended by much general inflarnrnation of the j)eni~, 
the organ being- swollen, red, and semi-transparent, from subcu taneous redem~; 
usually in a state of phymosis, with a. good deal of purulent secretion between 
the prepuce and glans. 

2d. '.l'he i11d11ruted or true Hunte1·ian chancre, as it is termed, is not by any 
means so frequently met with as the last described variety; it may, however1 be 
looked upon as the ty~ical form of chancre) resembling in every respect the 
iuoculatcd form of the di sease. The great characteristic of this form of chancre 
is the induration of its edges and base, and this character is met with from the 
ver~ firs.t. Any chancre, but more especially the chancrous excoriation, may 
dunng its progress become indurated from undue stimulation, or from being 
otherwise improperly inflamed, but the llunterian chancre is indurated from the 
very first, and continues so throughout. This induration of the base is the 
result of a peculiar plastic effusion, which, though it resemble microscopically, 
and chemically, ordinary healthy lymph, yet very distinctly differs from it in its 
vit.al characters, just a:; the pus of a ehancre may differ in this respect from that 
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which is secreted by a healthy ulcer. The great peculiarity of the plastic base 
of' the llunterian chancre is certainly that it in some way scn·cs ::i:: a P:ourcc for 
the continued production of the ,-irus ::rnd the consequent impregnation of the 
E-ystem with it. Besides the presence of this induration, the lJuutcrian chur1cre 
is characterized by its circular shape, its elevation above the surrounding parts, 
and the very adbP.rent grey s\oug-h that covers its surface. It is usually seated 
on the glans, but l'Ot unfrequently on the ,c;kin of the prepuce or of the root of 
the penis. 

3d. The phagedrewic chancre is characterized by a. tendency to erosion, with 
much destruction of the parts that it i1wadcs. It may assume the phagcdronic 
character from the Yery first, or this may be set up in one of the other varieties 
or chancre at some period of their course. 'l'he progress of this phagcd:x:nic 
or eroding chancre i~ usually somewhat slow, but contiuuous; it commonly 
affects the glans, more "Specially in the neighborhood of c.he frmnum or urethra, 
destroying a considerable portion of the organ in this situation. l\Jr. Wallace 
has di\·ided this form of chancre into three varieties, that without slrmg!t, that 
11·ith 1chite slou9h, and that with the black slough. Each of these varieties, 
again, may be of a simple, an i11jlmned, or an irritable character. 'J'his clas. 
sificatioo appears to me to be a useful and practical one, and I accordingly 
udoptit. 

'l'he phayedamic clioncre, without slough, is a truly eroding ulcer, spreading 
with sharp-cut edges, attended by some slight inflammatory action and with 
much activity of progress; it is commonly observed about the frrenum and under 
part of the glans, and 'Tery frequently hollows out and destroys the organ in this 
!.:ituation to a considerable extent. 

l n the pha!Jedamic dumcre, with white slough, we find an irregular eroding 
ulcer. with a thin margin of white slough situated at the junction of the dead 
and li,•ing structures; that which covers the surface of the sore having usually 
become darkened by cxposllrc t.o nir1 to drcssiugs, and to scc1:cLions. 

The plwgcdanic diancre, with Mac!<. slo1tgh
1 

differs but lit.tie from the bst, 
except in the color of the slou!?h, which may be in a great measure accidental, 
its tendency to induration, and to somewhat rapid extension; it must not be 
confounded with the next form of chancre, which presents many point~ of dif. 
fcrence. All these varieties of phagedrenic chancre may be inflamed, being 
attended by much heat, redness, and swelling, increase of d ischarge au<l rapidity 
of action; or they may be irritable, occurring in cachectic individuals, when they 
are accompanied by much pain, and usually a good deal of constitutional dis. 
turbance of a nervous and irritative type. 

-lth. The sloughi11g chancre, or 9a11greno11s plw.?edano, is a combination of 
rapidly spreadin.z and destructive gangrene with the syphilitic poison. lt may 
be looked upon as a gangrenous inflammation ofa syphilitic character, and usually 
affects the prepuce and glans; the parts becoming immensely swollen, red, ancl 
somewhat br:nvny, and the prepuce being in a state of complete and permanent 
phywosis; a dusky black- looking spot soon makes its appearance on one f;i<lc of 
the organ ; this rapiJly extends, giv ing rise to thick, black, soft, and pult:~ccous 
sloughs, destroying perhaps the whole of the prepuce, and exposing and 1mpli. 
eating the glans to a great extent, accompanied sometimes by copious hemor· 
rhage from the dorl:ial artery of the penis on the separation of the sloughs, and 
by denudation of the corpora cavcrnosa. In other ca8es again, the prl'puc~ 
sloughs on one side on ly, a round aperture forming in it, throurrh which t.he 
glans_ projects, giving the organ a very remarkab le, and at first sight, somewhat 
puzzhng appearance. 

Chancres may be met with on any part of the male genital organs, their cha. 
racter:i varying somewhat, however, according to the sif.uation in whicL they 
occur. They are by far most commonly seated in the anr•le formed between tho 
g1ans and the prepuce; they then appear most frequeu'tly at the orifi~c or OD 
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the inner surface of the prepuce, next on tho frronum, then 011 the glan~, and 
lastly at the orifice of the urethra, o.r on the skin of the bo<ly of the peui!'. 
Occ:asionally chancres are met with on the ends of the fingers, or inside the lip~. 
'l'he situations that specially modify the character of chancres, are the fr:cnum 
and the orifice of the urethra. '!'hose about the frronum are often sloughy and 
irritable, ha\•e a great tendency to perfomt~ or destroy this fold of mucous mcm
brnne, and are more frequently followed by hemorrhage or bubo than any of lhe 
other ''arietics of the di1Sease. 

lrcthrol c!tm1crr·s arc usually situated just within the orifice of the canal, and 
may be $ecn on pressin~ open its lips, in the form of a. srun.11 sloughy sorc1 which 
occa::;ioually creeps out upon the glans. Sometimes they arc more deeply seated, 
so as tu Le out of sight; when this is tl10 ca~e a thick, tenacious, slouf!hy, and 
bloody <liecharge appears in small quantities from the urethra; at a little dis
tance up the canal there will usually be felt, on grasping the organ between lhe 
fin~ers, a circumscribed induratcd spot, which is somewhat painful on pressure 
an<l after micturition. These chancres ha\'e been found by Ricord to extend 
along the whole of the urethra e\'en to the bladder, and it is their presence in 
this canal that formerly led to the supposition of the identity of syphilis and 
gononhca, an error the nature of which has been cleared up by the test of 
inoculation; the discharge from urethral clw.ncl'CS producing the typical sore, 
that fro111 gonorrhea gi\1ing no result when introduced un<ler the skin. 

In women, chancres arc usually ~ituate<l on the external organs of gcueralion, 
most usually just in~ide the fourchette or labia minora, Ycry rarely indeed on 
the lining membrane of the vagina, but sometimes on the cervix or os uteri; 
hence it is impossible ever to pronounce a woman free from syphilis without 
examining these parts by means of the speculum. "'hen situated upon the 
external organs, they are not unfrequcntly concealed between the ru~re, or in 
nooks and corners of the mucous membrane. In these cases their presence may 
sometimes be detected by the bbia being swollcu and re<lewatous from the irri
tn.tion of the ehancrcs. 

The diog11osis of chancres is usually sufficiently easy, the peculiar characters 
of the sore enabling the surgeon to rccogni::;e it in all its for111s. Jn other 
instn.necs, howcnr, it is by 110 means easy to say positi\'ely whether an ulcer on 
the penis is or is not of a chancrous character. It is especially difficult to dis
tingui!:ih some forms of excoriated chancre from herpes or nphth::e on the prc-
1mce or glans, or from those slight excoriations that many men habitually con· 
tract after a somewhat impure connection; so also the woun<l resulting from a 
ruptured frrenum often prei;:enL~ a su::;picious appearance. ln these cases, how
ever, the abscuce of any specific character about the sore, its immediate occur
rence after connection, the general known tendency of the patient to the~e 
uffect;ons, n.nd the fact of the inguinal glands not being indurate<l and enlarged, 
as they arc in cases of true chancre, will enable the surgeon to make the diag
nosis. When the prepuce is in a state of inflammatory ph3 mosis, it is always 
extremely difficult to determine by mere examination whether there arc chancres 
under it or not, though their induratc<l bases may sometimes be felt through it. 
In the case of the indurated, the phagedrenic, or the sloughy chancres, there 
can be little difficulty in establishing the true nature of the affection. In tho~e 
cases in which a comparison of the characters of the sore with one or other of 
the different recognized varieties of chancre failed in enabling the surgeon to 
determine the true nature of the affection, it wai:i thought nt one time that the 
influence exercised by mercury upon the sore would determine whether the 
:li~caee was syphilitic or not; the true chancres being suppollcd to be curaLle in 
no other way than by the internal administration of mercury: but ailhou!!"h 
there can be no doubt that the influence exercised by treatment assi~ts the ~ur· 
gcon considerably in the diagnosis of obscure cases, yet it cannot be relied 
upon a~ a test of the nature of the disease. many syphilitic affections being 
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r1•at1il)· curable by very simple means without mercury. The only !"ure and 
\incrring tc!.-.t that we pos!Ocss of the nature of a su:-.11icious ~ore, is the re~ult of 
the inoculation of its pus into some part of 1he :mrfoce of the body. If thi~ bo 
dune with the point of a. lancet into the inside of' the thi!..dl, the typic;il chancn. 
will be produced, if the su5pectecl sore be syphilitic, nnd uo effect will rc~ult if' 
it he not so. It must be borne in mind, however, that if the u lcer from which 
the pus is taken has got into a granulating state, no effect may be produced, 
whatever its previous condition has been; and that if the sore, though of venc
rl'al orif!iD1 be not a primary i;;yphilitic one, its 1n1:: "ill not he inoculablc. 
Thou!!h inoculation is a. sure and ni..luable test of primary ~yphilis, it should JH•t 
be too freely had recourse to, as it not uncou1monly happens. as I have sever;il 
times ~cen, that the sore produced by it is far more troublesome in healing than 
the original chancre. 

TREATMENT OF PRIMARY SYPlllLTS. 

The treatment of syphilis is a subject that has en7a~ed the anxious attention 
of the mo::.t eminent sur~cons, and one 011 which so much difference of opinion 
and practice still prevails, that I shall not eu<leavor to discuss the subject gene
rally, Lut rather confine my remarks upon it to the con!'!'icleration of that form.of 
tn'atuicnt which has uiet with the sanction of the best surg-cous in this country, 
and which a tolerably extensive experience in hospital a11d private practice has 
led we to consider as the most safe and effectual. 

The treatment of chancre is of a local and a constitutional character, the local 
treatment having for its object either to destroy the poi.souous character of the 
fore, or to modify it so as to brinµ- it into the state of a healthy ulcer j the con
~titutional treatment is not ouly intended to facilitate this, but to prevent, if 
1io~siblc 1 constitutional infection. 

The localtreatmrnt,then, hasforitsobjecteithcrthc destruction or the modi
fication of the specific character of the sore. The complete dcf:truction of the 
local virus should always, if pos.-.;ible1 be effected; and if this can be done, ~11 the 
early stage of the disease, accordin~ to Ricord, before the fifth day after mocu
l.1tion1 there will not ha,·e been time for any constit.utioual infection to have 
taken place from the absorption of the poison into the system. But even 
though this time ha\'C been eonisidcrably passed before a surgeon $CCS the sore, 
it is well to destroy the ulccratin7 and poisonous surface, from which continued 
ab~orption must necessarily be ~oing on. This should be effected by the ::ippli
cation of caustics in a sufficiently concentrated form to destroy radically and at 
once tbe specific character of the sore, so as not only to save the pain, but to 
prevent the irritation attendant upon frequent applicat'ions.. The nitrute of silyer 
which is commonly used for this purpose is too weak to secure the effect it is 
intended to accomplish, bcin~ apt to irritate and inflame, ::ind not to destroy 
the chancrous surface, thus ncccl'::;itatin7 repeated and painful applications. I 
consequently prefer to this the stronµ- nitric acid, one afJplication of which will 
very commonly suffice to annihilate 1he specific character of the sore1 and which, 
thou~h more cncq:rctic in action. is not more painful than the nitrate of Eoilver. 
It should be applied by means of a small dossil of lint wrapped round the end 
of' a silver probe; with this the sore may be freely mopped, and then a stream 
~f cold water having been poured over it to wash away any superfluous acid, a 
h~ht poultice or a piece of water~clressing- should be lai<l on; after the small 
i,.lough produced by the caustic has separated, a healthy granulatinfr surface will 
be left. The caustic may be applied at any time durin).! t.he continuance of tho 
specific condition of the sore; but when once this has been del:itroyed 1 it shoul<l 
n.ot be re-applied. 'l'hc potassa. fusa and the potnssa cum ca lcc. though occa
F1onally used, are far less manageable aud not ruorc efficacious applicaLJUnS than 
the nitric acid. 
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'l'hesc arc the means tlrnt nre generally most useful in simple and indnratcd 
chancres. Jn some cases, however, caustic cannot be used at once; this is e:-:.pc
cinlly the case if the sore be inflamed, or if it be concealed by a phymos:is. 1f 
tl1cre be much inflammation about the sore and prepuce, this must firH be Fub
dued by the application of cold poultices, or of lead and spirit lotion. When 
removed, if the sore has not lost its Fpecific character, the caustic should be 
applied as usual. When there is much phymosis present, the J'rcpuce should 
be slit up, and the surface of the sore immediately freely touched with nitric 
acid, so as if possible to prevent inoculation of the freshly-cut surfaces i i::hould 
this take place, they must also be freely sponged with the caustic. After the 
slough produced by tlrn caustic has separated, the surface may begin to granu
fote healt.hily at once, requiring but simple dressings; but in the majority of 
cases it will continue in a somewhat unhealthy condition, requiring :<:pccial topi
cal applications to get it to cicatrizc soundly. If it be weak and fungating, an 
astringent lotion, such as the following, will be found most usefui :-

& Tannin 3j.; Tinct. lavandulro comp. 3ij.; Vini rubri ,3iv. Ft. lotio. 

Or a solution of sulphate of copper may be applied, and the sore touched from 
time to time with the nitrate of si lver. If there be induration at its base, the 
black or yellow wash will perhaps be found the be~t applications that can be 
used. 

In the phagedamfr chancres a different management is required; if there is 
much irritability about the sore, the nitric acid cannot be borne, and here tl1e 
best application is an opiate lotion conjoined perhaps with smnll quantities of 
the chloride of soda. If the part require more stimulation, a few drops of the 
dilute nitric acid may advantageously be added instead of the chloride. In 
these cases, however, the application of the strong nitric acid may often bo 
required at a later period of the affection, on the removal of the local irritation 
by the topical employment of sedatives. 

In sloughi11:; chancres, emollient and anti septic applications will generally 
be found to agree best; carrot, opia.tc, charcoal, or chlorinated poultices should 
be employed, the slou)?hS removed, and any parts that are partially destroyed 
by the gangrenous action, as portions of the prepuce, slit up, so as to remove 
tension and lessen infbmmation. In cases of inflammatory sloughing of the 
penis, the hemorrhage that occasionally results, from some of the blood-vessels 
of the organ being opened by this action, may be looked upon as hi_;!hly bene
ficial, inasmuch .as it is often followed by an arrest of the morbid process. 
When once the chancre is healthily granulating it must be dressed in the same 
wa.y as any common ulcer. In using lotions to any form of chancre, care should 
always be taken to keep a· piece of lint soaked in the fluid constantly applied 
between the prepuce and the glans, and, in women, between the opposite labia. / 
for unless this be done, the contact of the diseased and inflamed mucous sur
faces with one another will tend to keep up irritn.tion and morbid action. 

Tl1e l'O'flslitutional treatment of primary syphil is is of the first importance, 
not so much with n. view of getting the local sore to cicatrize, as to prevent, if 
possible, constitutional infection . As it is impossible to say when the absorp 
tion of the poison into the system ta.kes pla.ce, though it is proba.ble, as Ricord 
supposes, that it does not occur before the fifth day, constitutional treatment 
rhould be had recourse to from the very commencement of the disease. 

The constitutional treatment of primary syphilis has underl!'one 
changes according to the prevailing doctrine of the day. It had been 
by the surgeons of the last and of the early pa.rt of this century, that mercury 
acted as a. specific against the syphilitic poison. This doctrine was so firmly 
established, tha.t Hunter, and many of the g reat surgeons of his school, looke~l 
upon the curability of a sore without mercury as a proof that it was not syplu
liti c. About the commencement of this century, however, it was found Ly 
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the observations of the army surgeons, amongst whom Mr. Rose took a prin
cipal share in this inquiry, that the different forms of primary syphilis were 
curable without the ueccssity of administering- mercury, or indeed to haxe re
course to any specific treatment whatever. These observations, which appca1 
to have been founded on what was witnessed in Spain and Portugal during 
the Peninsular War, led to the introduction of an important modification in 
the treatment of syphi lis, \'iz., the non-marnrial or simple plan, as it is 
termed: a mode of practice that obW.ined great fa\'or, and has been extensively 
tried. Of late years, however, a reaction has again, I think, taken place in the 
minds of most professional men, and mercury is again employed in the trcat
Ulent of this disease, but more moderately and scientifically, and consequently 
more succcs;:;fully, than before. 

The arguments in favor of the non-mercurial plan of treatment are briefly 
these: that by this system of treatment the conStitution of' the patient is saved, 
the introduction of a mineral which in many cases acts injuriously, and which, 
as the disease can be cured without it, may at all events be looked upon as 
unnecessary; then, again, it is stated by the ad\·ocatcs of the simple treat. 
ment, that sec~ndary affections less frequently follow this plan than they do 
the administration of mercury; and, lastly, that those distressing: cases of con
sLitutional syphilis, which are common after mercurial courses, and which arc 
said to depend upon a peculiar combination of the syphili t ic poison and the 
mineral in the> system, are never met with in persons who have undergone the 
simple treatment. These arguments, however, on closer examination and 
further experience, have not been pro,·cd to be quite so conclusive as the sup
porters of the simple treatment appear to believe. That a great number, per
haps the majority, of cases of chancre can be healed without the administra
tion of mercury is undoubtedly the facti but in many instances it is equally 
true that the primary sore will not cicatrizc properly unless the mineral be 
administered, or if it do close, that it heals in an imperfoct manner, readily 
breaking out again. l311t it is a most serious error to confound the healing of 
the sore with the cure of the disease. 'l'he cicatrization of the ulcer and the 

t prevention or neutralization of the constitutional infoction, arc two distinct 
things; and the test of the relative value of these two plans of treatment 
must depen<l rather 011 the relative frequency with which they are followed 
by constitutional s:ymptoms, and on the character that these a8sume under one 
or other of these methods:, than 0 11 the mere skinning over of the ulcer. I 
cannot agree with the statement that secondary symptoms arc less frequent 
after Lhe !:implc than after the mercurial treatment of syphilis. I have seen 
the non-mercurial plan of trcatrnc11t ,·ery cxtcnsi,•cly employed at the Univer
sity College Hospital; indeed it was formerly almost invariably practised there, 
more particul:trly in the syphilitic ca~es occurring among the out-patients under 
the late ~Ir. )lorton, who !itrongly advocated it; and I have had repeated occa
sion to obser\"e the frequency with which it was followed by secondary symp
toms. In private practice al::;o I have had considerable opportunities of com
paring the two methods, and I can safely say that I have seen the simple> 
treatment more frequently followed by secondary s:y mptoms than the mercurial 
plan bas Leen when properly and judiciously employed. The supporters of the 
non-mercurial treatment, when obliged to a<lmit the great frequency with 
which it is followed by seco11dary symptoms, argue, that if more frequent, they 
are lcs::; severe after the simple than the men:uri:d l)lan; and they state some
what dogmatically1 and it appear.s to me without much evidence to support this 
statement, that mercury and syphilis together form a sort of poisonous com
pound in the system which produces the W01'!3L and mo;,t destructive forms of 
cons1itutional syphili8. I deny, ho\\C\'er, e11t1rcly that we h:t\'C any proof of 
the exi~tcncc of such a combination a!l that which is supposed to be produced 
by sypl~~~ and mercury; no evidence that I am acquainted with has ever Leen 



adduced in support of the formation of such a. poison in the system. It i! 
doubtless true that after an ill.regulated mercurial cou~e, constitutional 
syphilis of a very severe character may occasionally appear; but this se<'ms to 
me to be rather owing to mercury liavin,!? been improperly administered in 
constitutions that will not bcnr it, and in which, by the induction of a cachectic 
nnd depraved condition of the system, it favors the occurrence of some of the 
more severe forms of secondary syphilis, in the same way that any other lower. 
ing plan of treatment, or simple debility might occasion them, but without the 
C':tercisc of any specifically injurious influence. Some of the worst forms of 
constitutional syphilis that I ha,Te of fate seen, occurred in patients to whom 
no mer('ury had been administered, but in whom the syphilitic virus bad been 
allowed to exercise its influence unchecked save by the so.called simple treat
ment. I have seen the body coYered by immense ecthymatous crusts and i<OTC!I 
in one case, rupial ulcers with destruction of the nose and palate in another, 
and the worst kind of syphilitic cachexy with the tuberculo-pustulnr syphiloid 
in a third; in none of which liad any mercury been admini11tered. But 
though I cannot admit that the supporters of the simple treatment of syphilis 
haYe brought forward :my proof of its superiority over the mercurial plan, and 
thou~h my own experience has taught me that secondary symptoms occur after 
it with equal severity and with far greater frequency than they do when mer
cury is carefully and judiciously administered, yet I am quite ready to allow 
that there a_re certain forms of primary sore, especially those of a phap:ed:cnic 
or sloughing kind, in which the simple treatment alone is admissible, the state 
of the constitution or the disease being such that mercury cannot be given in 
any form. In these cases the paticut must be kept in bed, his bowel~ properly 
regulated, and such a treatment adopted, in accordance with ordinary medical 
principles. a!'< will tend to subdue local action and improve his general con· 
dition. It i,., indeed, especially in individuals of an unhealthy or strumous 
habit of body. or in those who arc suffering from local ''iseeral disease of some 
kind, that tJ{i:-- plan of treatment should 'be adopted. So also in those who, 
from the nature of their occupations, are subjected to much exposure to wet , 
and cold, a. mercurial course cunnot be properly or safely administered, and the 
Fimple treatment i11 the only plan that should be adopted. In all other cnses I 
tun certainly of opinion that mercury ought to be exhibited, and this opinion 
appears to be entertained by the most experienced surgeons of the day in this 
country and in France. 

'fhe first question in connection with the employment of mercury in syphilis, 
has reference to the principle on which this remedy is administered. ·whether 
mercury exercises a specific action over the venereal poison or not, has been 
much cliseuss('d, and is difficult of proof. I am certainly of opinion that it docs 
net as a specific in C:lSCS of primary syphilis, but that this specific action is much 
influenced by the condition of the system, the habits of the patient, and the 
mode of' administration of the remedy; these conditions under certain circum· 
stances tending to counteract or otherwise to interfere with its operation. As 
has already been stated. I do not for a moment doubt that most primary sores 
rnav be rcaclil.y got to cicatrizc without administering a grain of mercury to the 
patient, but I believe that in these eases, and my belief is founded on tolerably 
extensive experience at the hospital to which I am attached, secondary symp
toms will be almost certain to occur, and indeed will appear pretty soon after 
the eicatrization of the local sore; the disease in fact appearing to contaminate 
the system unchecked. That mercury in many cases is antagonistic to the 
syphilitic poison, appears evident from the fact that in some instances chancres 
will not heal unless it be given internally, - from its influence on infantile 
syphilis,-and that when properly administered in hcaltl1y constitutirms it may 
almost to a certainty be looked upon as a preventive to the occurrence of con
stitutional syphilis. When it fails, as it doubtless doeEt in many cases to pre\'Cnt, 
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or to eradicate the constitutional infection, the caust of the non-success muy 
usually be traced either to want of care in its admin istration, or to the existence 
of an impaired state of the patient's health. 

lo connection with the administration of mercury in syphilis, thcrcfon•, 
various questions present themselves, the proper determination of wh ich is of 
the first importance; these have reference to tlrn state of the constitution, the 
condition of the sore, and the mode of the administration of the remedy. 

The state of the patient's constitution influeuccs materially the propriety of 
the administration of mercury. In onlinarily healthy constitutions it may always 
be safely employed; but if the powers of the system be broken by excesses of 
any kind, if the patient be of a strumous habit of body, if he be irritable, 
feverish, or excited, it must be exhibited with great. caution, or :-hould be with
held until these states of the system nre modified or removed. It is especially 
by administering mercury to strumous and cachcctic patients, or to those whose 
powers have been broken by habitual dissipation, that so much mischief results; 
and that it occasionally giYes rise, by acting as a depressing agent, to local 
sloughing, or to some of the low forms of secondary syphilis. 

The condition of the sore in which mercury should be given, is equally im
portant as that of the health. It should not be admin istered duri ng the early 
-,tnge 0£ an inflamed or irritable ulcer. So long, indeed, ns such a condition 
keeps up in the sore, mercury will often act injuriously, by exciting a sloughing 
tendency in it, more especially in debilitated or broken constitutions; hence it 
is well to subdue the inflammation or local irritable condition before the mineral 
is employed. 

The particular preparation of mercury to be given, the length of time that it 
should be continued, and the rule8 to be observed during the mercurial course, 
are all matters that influence greatly the result of the treatment. 

l\fercury may be administered by the mouth, by inunction, or by fumigation. 
When it is to be given by the mouth in primary syphilis1 and when it is 
desirable to produce but a moderate effect upon the system, I prefer the iodide 
of mercury, in doses of one grain three times a day; or the Plummer's pill, in 
fire-grain doses twice or three times a day, will be found extremely useful when 
the constitution is somewhat irritable. If it be desirable to produce a rapid 
effect upon the system, five grains of blue pill may be given night and morning 
The other preparations of mercury are not1 I think, required in the primary 
form of the disease. When it is required to produce a moderate effect, especiallj 
in somewhat delicate persons1 without irritating the system or inducing much 
salivation, the iodide is certainly to be preferred to all other preparations. 

In some cases the bowels are so irritable t hat the administration of mercury 
by the mouth invariably purges the patient; under these circumstances the 
mercurial inunction ma.y be conYeniently practised. This is best done by rubbing 
a drachm of the strong ointment into the inside of each thigh for ten minutes 
every night and morning; or by putti ng a similar quantity upon a piece of lint 
and letting the patient wear it during the day and night in either axilla. 

The duration of the mercurial course must depend upo11 the effect produced 
upon the sore; it need not be continued until this has cicatrizcd, but it should 
he persevered in until all specific action in it has ceased, and it bas got into a 
healthy and healing state. This impression is seldom produced upon the sore 
without a slight effect upon the mouth having previously been induced 1 the 
gums becoming spongy, red, and swollen, and an increa.sed Bow of sa~iva taking 
Jilaee. It is never necessary to continue the mercury so long, or to give it to so 
f!'reat an extent, as to produce very profuse salivation. It was in attempting to 
<lo this, and by administering the remedy in too large a quantity and too rapi<lly, 
that the older surgeons produced such injurious consequences. 1'he effect pro
duced upon the sore, rather than that upon the gums, should be our gu ide as to 
the proper time for discontinuing the mercurial. 
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The rules to be observed during a course of mercury exercise considerable 
influence upon the effects produced by it. The system should always be prepared 
for its administration by a free purge. Whilst it is being given, the patient 
should, if possible, be kept in bed, or at all events be confined to the house, 
taking as much rest as possible; the diet should be moderate and unstimulaling1 

and the drc~s be as warm as the season will admit. If the mercury be gi\·en 
by the mouth, and gripe, it will be found useful to combine it with capsicum. 
If it purge, small doses of opium m:1y advantageously be exhibited in conjunc
tion with it. After it has been carried to the full extent deemed advisable, it 
should not be suddenly left off, but gradually discontinued by diminishing the 
quantity daily during a week or ten days. If administered in accordrmce with 
these rules, and in proper constitutions, we shall seldom find any of those 
injurious effects produced that were formerly described as resulting from the 
exhibition of this mineral; those severe and exteusive forms of ulceration of 
the mouth leading to necrosis of the jaws, and the mercurial erythema, or cry
thismus, described by the older surgeons, are now happily almost matters of 
history, bcin~ but seldom if ever met with. 

These arc the general principles upon which primary syphilis requires to be 
treated: now for a few words as to tl1e special management of the different forms 
of chancre 

The simple or exco1·iated clwncreshould be cauterized witl1 nitric acid, dressed 
with water-dressing for two or three days until the sleugh separates, and then 
with the black wash, or the sulphate of copper, or tannin and wiu-e lotion if the 
sore be weak and fungating; in which condition also it will require the occa
sional application of the nitrate of silver. At the same time the patient should 
be put upon a mild course of the iodide of mercury. 

In the 1·11duralfd or llunterian cl1anere, the nitric acid may be freely applied 
in the early stages, so as to destroy the surface of the sore, but no attempt 
should be made to burn away the indurated base with caustics, as they will 
prove unsuccessful in this, the indurated condition always extending beyond th~ 
influence of the caustic. In tlrnse cases the best loral appl ication is generally 
the black wash. It is in this form of sore that mercury is especially useful, and 
is most imperatively required; a full and continued course should be adminis
tered, and the influence of the mineral kept up until all hardness has disap
peared i unless this be done, the patient will almost to a certainty suffer early 

•and severely from secondary symptoms. 
In the phagedanic rluwcres the line of practice is not so clear, as much must 

depend upon the particular form of the sore, and the state of the patient's co~
stitution. If there be much inflammation or irritation about the chancre, this 
must always be suLdued in the first instance, by the employment of mild local 
antiphlogistic means and tlrn application of opiate lotions. In many cases, 
however, the local inflammatory action is best removed by the application of 
the concentrated nitric acid, this being followed by opiate lotions or emollient 
poultices, the caustic being reapplied so often as there is a tendency to the 
extension of the disease. The constitutional treatment in these phagedrenic 
chancres must usually be of the non-mercurial kind; indeed, it is the indis
criminate use of mercury in these cases that ha8, I believe, brought so much 
discredit upon this remedy in syphilis . The constitutional treatment of phagc
da:mic chancre must be directed • by general medical principles; rest in bed, a 
mild diet, the administration of saliues and opiates. in those cases in which there 
is inflammation and irritation conjoined; whilst in those in which there is a 
debilitated or cacheetic condition, tonics, such as bark or iron, with good food and 
stimulants, may be required, together with opiates to allay pain and to procure 
rest. The preparations of iron, especially the ammonio.citrate and potassio
ta.rtrate, either alone or in combination with sarsaparilfo, arc especially useful in 
these cases. Although mercury is not generally admissible in these caseil1 yet 
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in that form of phagedrenic chancre that is characterized by a white slough. it 
has been found useful by Mr. Wallace, and the utility of this practice l can 
confi1·m, ha\'ing found it of service in some of the more rebellious varieties of 
this disease; the mineral must, however, be very cautiously administered, and 
rn but small doses. 

ln the 9angre1101is or sloughing chancre, if' there bf' much local inflammatory 
action and general constitutional disturbance, the patient should be treated on 
an antiphlogistic plan i be well purged, have salines, and in some cases, anti
mony, kept on a. low diet, and ba.vc local antiphlogistic trc,atment. Free inci
sions should be made through the sloughing textures, so as to take down all 
tensions, and as the powers of the system give way, or, from the first, if there 
be much debility, iron, the mineral acids, with quinine, good nourishment ancl 
abundant stimulants will be required i at the same time- that chlorinated char
coal or yeast poultices are appli:d locall_y until the _sloughs have separated, when 
the sore must be dressed on or<lmary prrnciplcs. Hemorrhage not unfrequcntly 
occurs from the dorsal arteries of the penis, and sometimes to an alarming 
extent, the patient being occasionally reduced w the lowest ebb Ly it. It is 
best arrested and the morbid action checked by the free appl.cation of the 
actual cautery, and it will usually be found that the hemorrhage has been salu
tary, the locnl inflammatory action being at once arrested by it. 

After a chancre has been healed in one or other of these ways, we must 
endea,·or to prevent the manifestation of consLitutional syphilis, by the general 
improvement of the patient's health. ~'his is usually best done by putting h_im 
on a course of sarsaparilla with the mrneral acids, and by scrupulous attention 
for some months to bis habits of life. 'l'be syphilitic poison may linger for a 
great length of time in the system, not declaring itself by any overt manifesta
tions so long as the health continues good, but if' the patient fall into a debili. 
tated state, even though some years have elapsed, the disease will l:ihow it.self' at 
once by some of its local effects. 

The primary symptoms of syphilis are not unf'requently followed by a series 
of affections which may be termed consecutive, depending as they do upon the 
primary disease, but yet being local in their character, and presenting no evi
dence of constitutional infection. These consecutive symptoms are, an inclm·a
tion of the cha11crous cicatrix, bubo, and warts. 

INDURATED CICATRICES. - Most excoriated chancres are healed without any 
cicatrix or other trace of them being left, but in the indurated, the phagedrenic, 
and the sloughing chancres, there is always loss of substance, often to a conside
rable extent, and consequently a depressed scar. In some cases, however, of 
excoriated and llunterian chancre, but most frequently, I think, in the excori
ated chancre, an imperfect cicatrization takes place over the surface of the sore, 
the specific character of which has not been destroyed; the consequence of which 
is that the tissue of the cicatrix gradually increases in size, becomes induratcd, 
and is capable of infecting the system. These i'nd11rated cicatrices arc espe
cially apt to follow slight syphilitic excoriations, which may skin over sponta· 
neously, even without the patient having been aware of their existence, or which 
ba,·e cicatrized under simple treatment. Under these circumstances a patient 
laboring under constitutional syphilis will apply to a surgeon, and on being 
questioned, may deny having had any primary disease i but on examination an 
indurated cicatrix will be found, evidently the result of a chancre, that bas not 
been properly attended to. 

'l'hese indura.tions vary in size from a pea t.o a chestnut; they are uo;:.u:.:illy 
situated on the mucous surface of the prepuce or glans, and sometimes on the 
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frxnum, and are commonly accompanied by an cnbrg-c<l and induratcd con
dition of the inguinal glands. '!'his indurated cicatrix is a condition of impor
tance, as it shows the persistence of the syphilitis poison in the site of the 
chancre, where it exists as a continued source of infection to the sy~tcm 1 which 
it may poison as effectually anU as quickly as an open chancre, a kintl of 
zymotic action being continued in it, generating and tranf'mitting the syphilitic 
ferment into the blood. 'l'hesc indurations must be looked upon as infallibly 
leading to constitutional syphilis unless speedily remo\'ed. If left to them
selves, they readily break into secondary ulccr:itions, forming exca\'atcd anJ 
sloughy sores. On examining their structure. it is found to be rompo:-cd 
simply of plastic matter, con!listing of the ordinary filaments of this1 with 
spindle-shaped and elongated cells undergoing transformation into fibro-cellular 
tissue. It is a remarkable fact, that the induratcd cicatrix not only :.dways 
comes on slowly after the sore has apparently healed, but very freque11tly docs 
not make its appearance until after a lapse of some weeks or months, without 
i11flammation 1 pain, or local in<'om·cnience of any kind, the surgeon often dis
covering it without its hn."ing attracted the patient's attention. 

The treatment of this induration must be conducted in the same way as that 
of a Hunterian chancre, by rncans of a full and stead;· course of mercury1 until 
it has wholly disappeared. Unless this be done, there is no safety for the 
patient from constitutional syphilis. Caustics should ne\'er be applied to these 
induratious, as they occasion troublesome ulcers, and the only local treatment 
that is likely to be of any service is the application of a piece of lint soaked in 
black wash, so as to preYent excoriation. 

lluno.-E\'ery enlargement of the inguinal glands that occurs in a case of 
syphilis must not be considered a. bubo. The glands ma.y be irritated by con
~omitant inflammatory action about the penis, as when balanitis or phymo~is 
are present; or they ma.y be enlarged from the simple excitement of the part8, 
especially in strumous and debilitated subjects. ln these ca,:es the affection 
must be considered as a. simple irritation of the inguinal gland~, which will 
speedily subside under proper antiphlogistic treatment of a milJ kind. Indeed, 
it scarcely ever happens that a chancre has existed for some days without the 
lymphatic glands in the groin becoming enl.arged and somewhat induratc<l, 
especially those that lie parallel to Poupart's ligament, their·cn largement being 
attended with a degree of stiffness and dra~giug pain . Under these circum
stances, true specific bubo is very apt to occur if the patient continue to walk 
about, or if the poisonous matter from the chancre becomes absorbed. When 
once the glands in the groin have become specifically irritated it is extremely 
difficult to prevent suppuration taking place. 1108t usually only one or two 
glands suppurate, although Se\'eral may be enlarged, ancl very commonly the 
disease is confined to one groin only, though both may be affected, more p~rticu. 
larly if the chancre is situated upon the frrenum; the suppuration may be bruited 
to the gland immediately affected, or it may extend into the surrounding cellular 
tissue, or even be chiefly confined to this. 

'.L'hc syphilitic bubo is essentially produced by the absorption and deposit of 
the venereal virus in the substance of the f!land, the tissue of which becomes 
poisoned, so that we may consider with Ricord that a. bubo is, properly speaking, 
a chancre of an absorbent gland, differing on ly in seat from that which is situ
ated upon the surface of the body. Ricord has obser\'ed, and I haye often h::id 
an opportunity of testing the correctness of this observation, that the pu~ of a 
Ryphilitic bubo is as readily inoculable as that of an ordinary chancre. The 
ordinary syphilitic bubo, then, may be considered as a specific abscess of the 
absorbent glands and surrounding cellular tissue. lt runs the ordinary coufl:iC 
of an acute abscess, often undermines the skin to a considerable extent, with 
much red or purple discoloration, and when it bas buri::t or been opened, prc-
11ents a ragged sloughy-looking cavity, ba\'ing an unhealthy appearance; it wa&t 
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u"ually occurs about the second or third week after the first appearance of the 
rh:rncre, but may happen at an earlier or later period. 

'l'he French surgeons have described a form of bubo that they call bubo11. 
d'embler, or primary bubo; this is said to occur from the direct. absorption of 
the syphilitic poi!'.on without the prc\'ious formation of a chancre. h is 
seldom that satisfactory proof can be ginn of the existence of such a bubo. 
It. doubtless frequently happens that small excoriated chancres heal in a few 
Jass, before which time, however, the inguinal glands have become irritated 
and enlarged, aud as the enlargement of the glands goes on after the healing of 
the chancre, a bubo may be formed when all trace of its primary source has 
entirely disappeared. , 

Bubon d'emUee or primary bubo, has only fallen under my ohser\'ation in 
one case, and 1 until that occurred, I doubted its exi,,tencc. In the ca:se referred 
to, a young man applied to me with rather a large abscess in the groin, for 
which I scut him into the hospital, On being questioned, he denied ever 
having had any syphilitic disease, though he admitted having had intcrcoun:;e 
with a. woman of the town. Oo examining the penis 110 chancre, abrasion, or 
cicatrix could be discerned. 'l'be abscess was opened, :md two ounces of rather 
bloody and very thick pus let out; no enlarged gl;rnds could be seen. As the 
pus looked suspicious, it was inoculated into the left thigh, when two distinct 
and well marked chancrous pustules were produced 

In some cases the bubo, as has been well shown by ~Ir. Solly, assumes a ten
dency to creep or spread over the neighboring integument, extending in this 
way to a considerable distance down the thigh, upon the abdon1cn, or over the 
ilium; this creeping bubo is characterized by the peculiar scnii-circular or horse
shoe shape that the sore assumes, and by its tcnJcucy to cicatrize by one margin 
whilst it slowly extends by the other, the cicatrix. always being thin, blue, and 
weak, closely resembling that of a burn. 

After a bubo has disappeared, a good deal of induration may be left in the 
glands of the groin, together perhaps with matting of the surrounding cellular 
tissue, and this induration may continue for years, or even for the remainder 
of life 

The trratment of bubo consists in the first instance of an endca>or tu prevent 
the occurrence of suppuration, and should this take place, to let out the matter 
and close the wound which results. 

The preventive treatment of bubo is of considerable moment; for if suppura
tion lake place, a tedious result will often be entailed on the patient. lt con
sists es.semially in perfect rest of the part, the application of leeches, au.:l of cold 
lead poultices; atthesametimethe free internal administration of mcrcurya.s 
for a chancre should be persevered in; for not only has this a tendcuey to 
promote the resolution of the swelling, but also to prevent the infection of the 
constitution which readily takes place when once the poison h~ entered the 
absorbent system. 1'he employment of antimonials in nauseatrng doses has 
been strongly recommended by Mr. :Milton, and deserns, I think, the at.tention 
of the profession. 

If there be not much inflammatory action about the bubo, but if this be 
indolent and chronic, the application of blisters, of <liscuticnt plasters, or of the 

• tinc,ure of iodine, is occasionally useful. A plan of <liscutient treatment re
comn1ended by a French army surgeon, 1'1. j)falplaquet, I have found very 
serviceable in several cases. It consists in applying a blister about as laq!e 
as half-a-crown over the surface of the inflamed /!land, and dressin:r the raw 
surface produced by it with a piece of lint soaked in a saturated solu.tion of 
the bichloride of mercury for a couple of hours, when a white eschar will have 
formed i a cold poultice should then be applied, and continued until all excited 
action has gone down. 

If, notwithstanding our endeavors to preV"cnt suppuration, matter forn1s 



440 CONSTITUTIONAL, <1R SECONDARY SYPUII,tS. 

within or around the gland, as evinced by the swelling becoming soft, boagy, 
and inflamed, it should be free ly opened, either by a horizontal or \"Crrical 
incision, whichever will give the readiest outlet to the pus. If the iute~u-

~;11~11~p::in~u~~tl:h~~~;!~ uFu~~~,:~11 ~~' da~~~ro~~~ a thb~~~~:n~0~~[th~ ~r=~~~s111~~;~g 
would otherwise interfere with the cicatrization of the wound. 1l'he cavity 
that is now exposed presents a chancrous appf'arance, being irregular and 
sloughy, with elevated and angry red edges. This should be dressed with 
the aromatic wine and tannin lotion, at the same time that the sy~tem is kept 
under the influence of the mercury. If we find that the character of the 
sore does not i111pr0\1e, the polas::ia fusa should be freely applied to ib surface 
and edges, aud, after the sloughs have separated, the granulations may he 
dusted with red precipitate powder; the cieatrization will in many cases be 
much facilitated by the application of a. compress, wilh a spica bandage, and 
by keepi ng the patient at rest. Not unfrequcntly the healing of the sore is 
interfered with by the overlappin~ of the undermined edges; these may 
occasionally be made to retract by being freely rubbed with the nitrate of 
~ilver. If this do not succeed, it may be necessary to pare them off with a 
knife or scissors, or to destroy them with potas!'a fusa; the sore should then 
be dressed from the bottom, and treated on general principles. Sometimes 
~loughing action is set up in t.be open bubo, :rnd then extensive destruction of 
tissue may ensue, and even fata l hemorrhage from the femoral artery has been 
known to occur. 

VENEREAL WARTS.-Various forms of warts occur as the result of primary 
disease, independently of any constitutional affection, arising from simple 
irritation of the muco-cutancous surfaces; but, besides these, warts or verrucm 
of a. truly specific and contagious character are met with. 'l'hcsc commonly 
occur on the prepuce or glans, and are Cf:pecially apt. to be situated in the angle 
between these part~; they are of a bright red coior, very vascular, and, if left 
without interference, may increase immen~ely in size and number, distending: 
the prepuce, an<l giving a. clubbed uppearance to the penis; there is always 
pliymosis attending them, and the tension of lhe prepuce may be such, that 
ulceration occa:::ioually takes place in it, giving rise to a protrusion of these 

~~0t~~1:a~~:~a~g/~r~17i:~~~~;e~ ~:~r!~11~,~c!~·ca;;?J~~~;~·1:~k~~~ 0~~::~~~i.all~~.;~~c\;:~~ 
ment consists in snipping and paring them off with scissors, and afterwards 
touching the part. from which they spring with nitrate of silver, to prevent 
their recurrence. In order to do this effectually, it is necessary to lay open 
the prepuce in all those cases in which the glans cannot be freely exposed by 
drawing this back. 

CONSTITUTIONAL, on SECONDARY 8YP11ILIS. 

By constit1tti,.mal ·Wphilis is meant the general infection of the system by 
the venereal poison absorbed from a chancre, by which it is always preceded; 
in many cases, but not necessarily, a bubo has also been one of the antecedent 
symptoms. This form of syphilis is commonly called secondary, in contr~ 
distinction to the prima ry or local disease. I t manifests itself not so much by 
the occurrence of any special di~cases, as by the tendency it occasions to the 
development of mfiammation in various tissues and organs, and by the peculiar 
unprcss that it communicates to the form and course of the inflammatory 
:i.ffoctions it induces. 

Constitutional syphilis is not contagious. This point, which I look upon as 
one of the fu ndamental doctrines in syphi lis, has in my opinion been incon
ter;tably proved by the observations of llunter, and more recently by Ricord, 
•oho has shown that the pus from secondary sores is never inoculabll'l; obser-
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vations that are fully carried out by wh:1t may often be observed in practice. 
1t is, however, hercditarily tran~mis!:liLlc frum parcut to offspring, and con
ver:::ely it is communicable to the mother frou1 the fretus in utero. 

'l'he period at which constitutional :syphilis declares itself usually varies from 
six weeks to six months after the occurrence of the local disease. Occasionully 
it shows itself earlier, about the second or third week, when it may be coin
cident with the existence of primary syphilis; in other c:l.Ses, again, it docs 
not manifest itself for years after the primary disease. )lost commonly its 
symptoms arc progressive, the milder, such as the affections of the skin and 
urncous membrane, occurring first; the ruorc severe, as those of the bou<.:s 
and organs, afterwards; but in other cases this pro~rcs~ion is not observed, 
syuiptoms of great intensity setting in early, without being preceded by thoise 
of n. slighter kind. 

When once syphilis has become constitutional, it is extremely difficult to S:lY 
when it can be eradicated from the systcru; and indeed it is a. question whether 
it may not impress the constitution in a peculiar way, modif)'in~ certain actions 
during the rest of life, as we know is the case in other specific diseases, such as 
cow-pox. or scarlet fever. Certain it is, that if neglected or improperly treated, 
it. will affect the system for an indefinite time, declaring its existence by 
ucitinf!' and modifying various local inflammations years after the original 
absorption of the poison. Ricord inclines to the belief that a person who has 
once had secondary symptoms, and gets well of the constitutional affection, 
cannot have them a second time, though he contract a. frc8-h chancre; and l\Ir . 
.E. Wilson attributes many of the ordinary non-specific cutaneous diseases to 
the latent. influence of constitutional syphilis. Wit.bout perhaps admitting to 
their full ex.tent the doctrines of these surgeons, I certainly think that daily 
experience tends to show that in many constitutions syphilis ca1rnot be eradi
cated, and that, in most others, when once it has occurred, it is :1pt. even when 
apparently cured, to modify certain cutaneous and other :1ffectious in a remark
able manner, after the lapse of many years; showing clearly that if the poison 
no longer exist in the system, the constitution has received a. peculiar impress 
from it, which it is long in losing-. These remote effects of syphilis have by 
Ricord been called "Tertiary." This term is convenient, as indicating a peculiar 
stage of the constitutiooaJ manifestations, in which the tissues are more deeply 
affccttd than in the secouclary form of the disease. 

Although the disease may contiouc to mod'ify the system for years, or even for 
life, yet it seldom proves fatal. In some cases, however, death may occur, either 
by the cachexy that is induced, by the supervention of phthisis, or by caries of 
the skull, and consequent disease of the brain; fatal and specific syphilitic dis
eases of the lungs and brain have been spoken of, but I do not think we possess 
po:siti\'e evidence of the existence of su~h affections. 

lt is especially when the disease has got into the tertiary stage that it runs so 
protracted and tedious a course. When the syphilitic manifestations are con
fined to affections of the cutaneous and mucous surfaces, the disease may, aud 
docs occasionally, wear itself out, the niateries 11wr~i being apparent~y carried 
off by the secretioos of these tissues; and it is only m this way, I bchcvc, that 
the affection can be eradicated from the system. 

'!'hat constitutional syphilis is dependent on the absorption of the syphilitic 
poison into the blood, and its consequent general diffusion through the system, 
there can be little doubt. Not only is this rendered C\ ident by the great variety 
of tissues and organs in which it manifests itsell locally, but also in the induc
tion of the peculiar syphilitic cacbexy. Constitutional syphilis may affoct the 
following tissues and organs, and usually does so in the order in which they arc 
wcntioned - viz., the skin, mucous membranes, pcriosteum, and bones; the 
thl'Oat, tonsils, palate, eyes, nose, larynx, tonl-'ue, and testes. 

The first occurrence of constitutional syphilis is often ushered in by febrile 
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symptoms, resembling thoi,;e of ordi11ary inflammatory fc,·cr, but of rather a low 
type. In proportion to the scYerity of these is usually the ta})idity of the pro· 
grcss and the extent of the local mnnifcstations. 

In other cases again the patient l!radually falls into a feeble and emaciated 
condition, becoming sallow and earthy-looking, with los~ of hair, and deprc~:::.ion 
of mental and bodily vigor. In this condition not only are the nutritive func
tions impaired, as is evidenced by his becoming weak and tbin 1 but the reparn
tin actions are lessened, wounds do not heal kindly, and fractures are slow in 
uniting. 

Tlw syphilitic affections occurring on the skin and mucous membranes are 
usually of a secondary character, though some belong to the tertiary group; 
whilst those of the bones and different organs, as the larynx and testes, arc com
monly tertiary. Althongh lhe integumental structures are usually first affected, 
yet it. sometimes happens that the disease manifests itself upon the deeper and 
more import:.u1t tissues, without having previously implicated any others. 

Constitutional syphilis is not by any means a necc~sary consequence of the 
primary disease; many of those affected with chancre escape all after-conse
quences; in this respect much will depend upon the duration and nature of the 
primary sore, its treatment, and the state of the patient's health. 

'!'hat the duration of the local disease influences materially the occurrence 
of con~titutional S)·philis, cannot I think be doubted. Ricord states that there 
is no instance of secondary syphilis occurring if the chancre be destroyed Lefore 
the fifth day after the inoculation of' the poison. 'l'his may be so, but the st:lte
ment appears to me to be scarcely capable of proof, as it is certainly of nry rare 
occurrence for a chancre to be detected and completely dc::;troyed so as to be con
verted into a simple granubting sore by the fifth day after the infection. It is 
seldom that it is observed much before this period, and even if it be, no surgeon 
could be sure of its complete destruction at so early a period after its occur
rence. Uicord also appears to incline to the belief that the quantity of pui! 
absorbed from these primary sores destroyed before the fifth day does not influ
ence the nature or severity of' the secondary symptoms, and in fact that the 
patient runs no greater risk from one than from a dozen of them. In this doc
trino I cannot agree, for l can see no reason for placing syphilis in a different 
category to any other animal or vegetable poison, in all of which the constitu
tional effect-'! arc certainly proportioned to the extent of the local infcetitn; at 
the St!mc time I fully admit that the trcatnient of the sore and the state of the 
patient's health influence the scYcrity of the constitutional phenomena to a very 
considerable extent, and probably, indeed, to a greater degree than any other 
cause. 'l'hat the treatment of the primary sore exercises considerable influence, 
cannot be doubted. 'l'hc liability to constitutional syphilis is, I believe, mate· 
rially lessened by a mercurial course, and the severity of the secondary symp
toms is not in any way i11crcased if that course be properly conducted. The 
state of the patient's health also greatly influences the probability of the occur
rence of constitutional syphilis. If, after the cure of the primary disease, his 
health continue good, no infeetion of the system will manifest itself; but if 
broken or cachectic, then secondary syphilis will occur cotemporaneously with, 
or at a Ycry early period after the primary disease; and indeed I generally look 
upon the chance of the speedy impcrvention of secondary syphilis as more im
mediately dependent on this, than on any other cause. It is remarkable for how 
long a time the syphilitic poison will continue dormant in the corn~tituqon with
out producinp: any local manifestation of its existence, until this is de"eloped 
under the influence of a broken state of health. I have at prci;;cnt under my 
care an extremely severe case of constitutional syphilis, in which twelYe yea~ 
ha\'e elapsed since the occurrence of the primnry disease, during the whole of 
which time no secondary affection occurred until the patient's hcalrh gave way 
from other causes. And I have had lately an officer under my care in whom 
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ccm~ titutional syphilis in a very severe form occurred, for the fir~t time, after 
@a\i,·ation for hepatic disease, fiye years after the primary sore had been con· 
tractcd; no constitutional manifcslation dccbring it~clf in the meanwhile. Not 
only docs a state .of ill health hasten the occurrence of secondnry syphilis, but 
cachexy, neglect, or indifference to its ex istence, may keep it up indefinitely. 

But not on ly are the conslituttonnl symptoms influenced by the causes that. 
ha.Ye just been discussed, they are likewise ruodified to a considerable extC'nt by 
the character of the primary sore. Secondary S)philis certainly occurs with far 
greater frequency and severity after the Ilunteri:rn and the phagedrenic chan
cres, than af'tcr other forms of the disease. '.l'hc question as to there being any 
connection belween the nature of the sore, and that of the consecutive constitu
tional affection, has been much discus~ed, and though I canuot agree with the 
doctrine of the plurality of venereal poisons, yet I hold with Carmichael thnt the 
different forms of primary sore will, if left to themsel"es, be followed each by 
its own peculiar train of constitutional i;:ymptoms. In fact I am fully convinced, 
as lhe result of much and close observati_on on this point, that there is a general 
eorrespondeuce between tbe kind of ulcer and the constitutioual syphilis that 
follows it; both in fact being chiefly dependent upon the state of the patient's 
11 ealth. 'l'hc same condition of system, for instance, that will giYe rise to a pha
gedrenic or sloughing eha.nerc, will occasion rupia or ecthyrna with necrosis or 
caries of the bobes, as the constitutional manifestations i whereas that which 
occwsions the indurated chancre will equally modify lhe secondary disease, so 
that it assumes a squamous form, accompanied perhnp1: by iritis and osseous dis
ease i and the excoriated chancre will generally be followed by papular or rose
olar cruption8, with mucous tubercles on the tongue or throat. That these 
sequences are of very frequent occurrence, I cannot doubt1 having so frcquc11tly 
observed them; and that they arc not of constant occurrence is, I believe, owing 
to the characlcr of the constitutional affection being often modified, by the state 
of the patient's health having undergone a ch:rnge subsequent to the cure of the 
primary sore. 1'hus a patient hnving Ifon tcrian chancre, will usually get psori 
asiR as the secondary cutaneous disease, but let him fall into a cachectic state of 
health between the healing of the chancre and the supen'ention of the consti
tutional affection, and rupia will manifest itself. 

In the treatment of constitutional syphili s, our object is not so much to 
relieve· or to remove any local morbid condition, as to eradicate a poison from 
the system; and, indeed, the various local manifestations, more especially those 
that appear upon the cutaneous and mucous surfaces, may rather be looked upon 
as efforts of nature for the elimination of the virus from the system through 
the medium of the great excretory and emunctory orf!ans; and it is often 
apparently by aiding this natural action by the udininistrution of those remedies 
that act upon these tissues, that the poison is most effectually eradicated. 

During the continuance of the pyrexia, which often ushers in the secondary 
symptoms, little can be done in the way of specific means for the rcmo,·al of 
the disease from the system; rest and mild antiphlogistic treatment being all 
that can be accomplished during this, the stage of invasion aud of constitutional 
n:action. At a later period, when the cachexy, which is attendant on the 
disease, has declared itself, attention to the hygienic and dietetic management 
of the patient is of the utmost importance; a light nourishing diet, Ofteu 
accompanied by the moderate use of wine or beer, and in l!Ome of the lower 
forms of secondary syphilis occurring as the resu lt of phagedronic chancres in 
broken constitutions, a general tonic plan of treatment, such as the administra
tion of bark, quinine, or iron, and more especially of cod-lil·er oil, with the 
mineral acids and sarsaparilla, is required, in combination with the more specific 
means that we possess, for the eradication of the disease from the system. 
1'hese remedies must be admiuistercd in accordaoce with general medical 
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principles, and no special instructions need consequently be laid down for their 
u.sc here. 

The great remedies that we posseFs fer the eradication of the poison from 
tl1c system arc, mercury, and the iodide of potaFs. Of the ''alue of mercury in 
constitutional syphilis every surgeon of experience must have had abundant 
proof. It may admit of doubt whether mercury can be justly considered as 
exercising a sped.fie action in constitutional syphilis, as there are some cases of 
the disease that it certainly docs not appear to influence in a beneficial m:mncr, 
anJ others, the severity of which is certainly increased by the administration 
of this remedy; but it appears to me that in these cases it is rather the patient's 
cou::.titution which docs not bear the remedy well, than the disease that is at. 
fault. We know that in many states of the system, and in many individuals 
unaffected by syphilis, mercury acts injuriously, more especially when anything 
like cachexy is present; and we cannot but suppose that the same injurious 
influence on a particular habit of body must continue, though it be contaminated 
with the poison of syphili s. 'l'hc best proof that we possess of the influence of 
mercury over constitutional syphilis, all influence, indeed, that almost approachc~ 
to the nature of a specific action, is in the case of infantile syphilis; here 
mercury will not only cure the disease, but will eradicate the virus from the 
system in a way that no other remedy can accomplish. 

In the treatment of constitutional syphilis with mercury, everyth ing depeuds 
on the proper administration of the remedy at a suitable period of the ease, and 
in a fitting condition of the constitution. The question as to the propriety of' 
the administration of mercury in constitutional syphil is, the particular prqma
tiou to be used, and the period of the disease in which it should be given, mulit 
be determined in a great measure by the previous treatment of' the primary 
disease, by the condition of the patient's general health, and by the duration 
of the secondary symptoms. If mercury have been freely given, perhaps in 
repeated, irregular, and ill-conducted courses, for the cure of the primary 
affection i if the patient have fallen into a cachectie state, having lost flesh, 
color, appetite, and spirits; if the constitutional affection have assumed the 
tertiary form, and have deeply implicated the bones, mercury should not be 
given at all; or, at all events, not without proper previous preparation. Under 
these circumstances I think we should endeavor, if possible, to remove the 
constitutional affection without mercury. It is true that in many cases we 
shall not succeed in doing so, but at least we improTe the health, check the 
disease, and bring the patient into a proper condition to support a mercurial 
course, should it be thought necessary eventually to put him upon one. It is 
in these conditions of the system that the nitro-muriatic acid and sarsaparilla 
are of so much service. :From twenty to thirty minims of the dilute acids with 
half an ounce of the fluid extract of sarsaparilla in four ounces of water, may 
be administered three times a day. To this, the iodide of potass, in five-grain 
doses, may often be advantageously added; or, this salt may be given alone in 
aomc bitter infusion, as of cascarilla, quassia, or bark; or, if the patient. be in 
a very cachcctic and emaciated state, in cod-liver oil. It is in these cases, 
likewise, that the preparations of iron may be given with so much advantage. 
When there is great emaciation, I have found the combination of the iodides of 
potass and of iron with cod-liver oil, to be especially beneficial. But useful as 
these remedies, especially the iodide of potass and the dilute mineral acids, 
unquestionably are, more especially when administered in the compound 
dccoction of sarsaparilla, I do not bclic,·e that they exercise any specific 
influence on the disease, or that they do more than relieve or remove local 
manifestations, often of a. troublesome and disfiguriu~ character, failing altogether 
to cure the constitutional affections and to eradicate the virus from the systcw, 
for the removal of which mercury will at last be required. Their great utility 
appears to consist in removing cachcxy, and in restoring the vigor of the 
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nutritive and reparative actions, which are in abeyance; and, by improving 
the g<'ncral tone of the system, in enabling it to resist more effectually the 
advance of' the disease, and, in some cases, perhaps, to allow this to wear itself' 
out. That g reat advantage results from maintaining the tone of the system in 
syphilis is undoubted; we always find that the intensity of the ravages of' the 
venereal poison are in direct proportion to the debility and want of resi:'iting 
power in the constitution of' the patient. Besides being useful in this way, 
these remedies are often of servicci in removing local affections, and in repairing 
the injury inflicted upon tissues and organs by the low and specific inflamm!\· 
tion that is set up in them. In this respect, indceJ, nothing can exceed t.lu~ 
nlue of' these remedies in constitutional syphilis. I <lo not, however, believe 
that the disease can be eradicated from the sy!)tem by these means, or that any 
of these remedies, even the iodide of potass, can take the place of mercury in 
the treatment of constitutional syphiliis; indeed I caunot call to mind ·a sing le 
case in which this form of the affection has been ra<lically and permpncntly 
cured without the administration of mercury. Those cases in which they 
exercise most beneficial influence, are certainly in~tanccs in which mercury has 
been injudiciously administered, either for the priniary or the secondary disease, 
and in which the powers of the constitution have in this way been sapped. 
lJndcr these circumstances, a course of the iodide of' potass, or the minertil acids, 
in sarsaparilla, should always be administered, with the \'iew of im.proving the 
patient's general health. 

Looking, therefore, upon mercury as the ouly remedy we possess that influ
ences directly and permanently the venereal poiso11 1 l think that it should always 
be administered in a full course during some period of the treatment of consti
tutional syphi lis. The time at which it should be given is of considerable 
importance; thus, it must not be administered until the initiatory pyrexia ha"I 
sub:i;ided under the use of ordinary antiphlogistic treatment; nor should it Le 
given if there is a very marked cachexy. AJtcr this has been remO\·ed, how. 
ever, by other means, the exhibition of mercury may be proceeded with. 

In admini:i;tering this remedy for constitutional syphilis, we must not give it 
largely 1 so as to affect the system rapidly, but as a mild coun;e for some weeks, 
so as to act freely upon the secretory and excretory organs, and thus to eliminate 
the poison from the sy::;tcm. The most u::;eful P.rcparations arc the bichloridc, 
in doses from the twelfth to the eighth of a grarn; or the iodide, in one-grain 
doses three times a day. '.l'hcs~ should be given with sarsapa rilla, which keeps 
up the power of the system and acts freely upon the kidneys and the skin. 
The mercury should be continued for a~ least frotn three to six weeks, until a 
decided improvement has taken place in the constitutiona l symptoms. I do 
not think it de::;irable to produce salivation; all the good effects of' mercury 
can be obtained far short of this; and indeed if' the remedy be pushed to suuh 
a point as to affect tbe mouth or gums, it will commonly act injuriously, by 
depressing the powers of the system too muc:h. I therefore think it well to 
irnspcnd its administration whenever an impression has been made upon the 
disease, and before this effect has been produced. The cautions necessary 
during the mercurial course, when administered for constitutional syphilis, are 
precisely s imilar to tho"e that we have described UH necessary during the priruary 
treatment of· the disease. 

ln some cases of constitutional syph ilis, affecting the sk in and more super
ficial structure:;, mercury may conveniently be admi11istcrcd by fumigation. 
'.l'bis plan of treatment, which has been especially recommeuded by Mr. 
J~angston Parker, consists of a combination of Yapour Lathing and of mercurial 
fumigation; and this gentleman speaks in the hi ghc~t terms of the value of 
this remedy in syphi lis, as shortening the duration of' ordinary treatment, and 
permanently curing the disease without the constitution of the patient being in 
any way injured by its employment. 'l'he baths may also be associ:ltcd witl1 
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appropriate internal treatment. During the u~c ·or the fumi~ation!':, the pnticnt 
should be dieted, and be put on a full coun:;c of sarsaparilla. The bath may 
be administered every ~ccond day, and should consist of about .;:j of cinn:ihar 
slowly volatilized by means or a spirit-lamp, at the 8ame time drnt l:itenm il> 1fo:. 
engaged from boiling water. In this way I have for some time pa1>t lL"ed them 
at the hospital and in private, and with >ery J?reat succe!:~ 1 in cases of 5YJ'hilitic 
cachexy with extensive cutaneous disease of au ccthymatous or rupial character, 
in constitutions iu which mercury could not be borne in any more active form. 

Whate\'cr plan of treatment be: adopted, it should be carried out for a !:-'uffi.. 
cicnt length of time; great evi l often resulting by intercepting it too sud<lcnly, 
and contenting oneself' with the removal of the local mischief, whilst the t.lil'e:iJOe 
is left firmly seated in the constitution. 

Lo('(d Seromlor!J AJ!cctions.-We shall next proceed to consider the charac
ter and treatment of' the different local forms in which constitution:il syphilis 
manifosts itself. 'l'he.se may be considered as they affect different ti8sues nnd 
organs,' and require separate consideration 1 according to the part that is influ. 
enee<l by them. We shall consider them as :iffecting the skin, the mucous 
membranes, the mouth, nose, tongue, palate, larynx, testes, and the bones. 

The syphilitic affections of the sl.·ill, S!Jphilo-dcrmala, or syphili1hs, prl'sent 
various modifications of appearance, corresponding pretty closely to the different 
groups of idiopathic cutaneous diseases; thus we find cxanthl'matous, papul:ir, 
squamous, vesicular, pustular, and tubercular syphilitic affections of the ski11, 
with Yarious ulcers and growths. These differ from the corresponding simple 
cutaneous diseases in their redn<!i::s being more dusky or coppery, in leaving 
stains of a. brownil:ih or purpli!:ih hue, in their outline being circular, :ind in 
their crusts or scabs being dark, blacki!';h, thick and rugged.looking. Besides 
this, syphil is modifies materially the general character of the cuticle, causing it 
to assume a yellow or earthy tint. The worst forms of these affections arc com. 
monly met with on the face and more exposed parts of the body. 

Syphilitic diseases of the skin arrauge themselves under the following 
groups :-

'l'he roseolar eom:ists of blotches of a. reddish.brown or coppery tint. which 
become more distinct as the redne!ls declines; they vary in size from Huall 
circular spots to large and diffused patches. These are usually first oL~er\·c(l 
about the abdomen, and commonly occur early in the disease, often before thP, 
primary sore is healed. Syphilitic roseola usually follows the ehancrous cxco-
riation1 and is Y<'ry frequently accompanied by an erythematol!S condition of the 
throat. 

The squamous syphilide occurs in small patches of an irregular shape, of a 
red and somewhat coppery color, which arc commonly covered with thin filmy 
scales. In many instances the patches are, however, quite smooth, so as to have 
a glazed and almost shining look. They are usually situated on the inside of the 
arms aud thighs, often on the scrotum and penis, even occurring on the gbn!I. 
'!'hey also frequently appear on the palms and soles1 where deep fis.::.ures :ind 
cracks arc met with. About the lips, the squamous sypbilide gives rise to deep 
and troublesome fissures. It is often associated with a deep and c~ca\'atet.1 
ulcer of the tonsils, with inflammation of the iris, and not uncommonly with 
disease of the periostcum and bones, and almost invariably follows the indnrated 
chaucre. Associated with this condition are large brown patches or maculre, 
which occur on various parts of the body. 

The vesicu/01· syphil idc is of \"Cry rare occurrence. In one ca&e which fc~I 
under my observation 1 it appeared in the forrn of clusters of small pointed ve~1-
cles1 which, on drying, left wey or brownish crusts and coppery m=lrks. 

Syphilitic pustuhs, on the contrary, commonly occur; beginning as ~mall 
hard papulro of a. coppery hue, slowly softening in the centre into a small <lc~p
aeated pu:stule, having a large brown or coppery areola, and. iorming speedily 
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large circular dark-brown, or C'fcn bbck scabs; usually flat and nrcµularly 
crusted, at other times1 conical. When fiat, they co•hilitulc syphililic ecthyma; 
when conical, the rupial form of the disease. ~Hter their separation, trou1Jlc-
11ome ulcers of a. circular slrnpc, and with rather a foul surface, arc commonly 
left. '!'his disease first appears upon the face, but speedily shows itself on 
various parts of the body, more especially on the extremities; it commonly 
occurs as an early sequence of the pha!!edronic chancre, and is always indica
ti\·e of constitutional cachexy; when followiug othor form;;; of chancre, it is, I 
believe, owing to the system having in the meantime fallen into a low and 
broken state. 

Syphilitic tubercles commonly occur as an advanced or tertiary symptom: 
they appear as hard, smooth, flat, and elevated bodies, of a reddish brown or 
purplish color, seated on the face, the tongue, the limbs, the penis, aud tlte 
uterus. They may be resolved by proper treatment, but have a great tendency 
Ul ulcerate and to destroy the parts ou which they arc situated, giving rise to 
large, deep, foul, and serpiginous sores. 

8yphilitic boils of an indolent character, but painful, and discharging a thin 
ichorous pus, with a. core of shreddy cellular tissue, and leaving deep, irregular 
and foul ulcers, are not uncomn1only met with 

Syphilitic ulcers may result from pustules, tubercles, or boils, or commence 
as tertiary sores: they frequently occur where the integuments are thin, or 
where they are moisteucll by the natural secretions of the part; they arc cir. 
cular with elevated edges, tend to spread in circles, with a foul, greyish sur
face i often creeping along slowly, and destroying deeply the parts they affect; 
leaving cicatrices of a bluish or brown color, thin and smooth, which are :.ipt to 
break open again 011 the application of any slight irritation. 

'fhc hair and nltils arc commonly affected in advanced constitutional syphi
lis; baldness, constituting syphililtc alopecia, occuning either generally or iu 
patches, without any apparent disease of the skin. Di:sea.:;:e of the nails, syp/d. 
liric Ofl!Jch/a, occurs in two forms, either as a. foul ulceration between the tucs, 
or else as a chronic inflammation, with fetid discharges in the matrix of the 
nail; which becomes black, more or less bent, and scales off, with the formation 
of a dirty ulcer under its detached edge. 

The lrPalnunt of c11tanru11s .~!Jphilfs must be conducted in nccordance with 
the general principles already laid down, and with special reference to th<' 
characters of the concomitant constitutional con<litiou, or of the other lo,..al 
manifestations a~companying it. ln the early stages, when ushered io by 
febrile disturbance, a. mil<l antiphlo~istic treatment is required: when the 
pyrexia has been subJued, more specific measures must be ha<l recourse to. In 
the roseolar forms the treatment of the secondary :lffection shoulcl be guiJcd by 
the pre,·ious management of the primary sore. If mercury have been. given 
for thi~, we should content our~elvcs with the iodide of potass in infu::;1un of 
quassia1 or what is better, in full quantities of the decort. sarsre. comp. Should 
mercury not have been given in the primary sore, it must be had recourse to 
in the secondary affection. In the squomous syphili<lc, mercury, I think, is 
always necessary, and here I give the preference to lhc iodide over the other 
preparations. ln the p1tstltl•u forms, syphilitic rupia att<l ccthyma, the consti· 
tutioo being commonly shattered, a tonic plan of treatuicnt is required in the 
first instance, after which the bichloride of mercury in tincture of bark or dc
Ct'.lction of sarsaparilla should be steadily administered. In these cases also 
much benefit will be dcrind by the mercurial fume-bath. In the tubr-rrnlar 
syphilide much the same treatment is required as in the hst nriety; in these 
case,., however, I ban often found Donovan's Solution of the greatest po~siblc 
value, the disease rapidly Ji,.appearing under its lL"e; the s:unc plan is required 
111 the management of syphilitic I.mils . • In tbf" treatment of secondary syphi
litic ulcers we shall find it necessary to use caustic frccl), w:th the view of set-
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ting up a new and more healthy action in the part. For this purpose nitric 
a~id, or the acid nitrate of mercury, is especia lly serviceable; on the separa
twn of the !<dough thus produced, the sore may be dressed with red precipitate 
powder, or ointment, or the black wash, to which, if there be irritation, opium 
may be added, the same constitutional tre:itment, especially Donovan's Solution, 
being had recourse to. In syphilitic alopecia 1 tbe internal administration of 
th.e bichloride of mercury. with bark or iron, ~nd the external. use of a strong 
stimulant, such as the mtrate of mercury ou~trnent, or the tmcture of lytta

1 

will be found most scrvice:ible; and in syphilitic on.IJchio, the free applicatio11 

of nitrate of silver, followed by the black wash, and the bichloride of Dono
van's Solution interoally, is the proper treatment. 

Warts, excrPscences, and VP[Jflati011s, are commonly met with in constitutional 
syphilis, especially in the neighborhood of the mucous canals, being usually 
situated in the neighborhood of the anus, the perineum, or scrotum; and in 
the female, upon and within the labia. '1'hey are also very frequently met 
with about the tong:uci, on the tonsils, palate, and lips. w·hen occurring in the 
neighborhood of the organs of generation, they are usually large, flat, soft, and 
uniform in structure and appearance, with a :rood deal of mucous exucl:ition, 
and a sort of perspirable moisture of the neighboring skin. When seated in 
the mouth or throat they are usually small, and not so distinctly elernted or 
circumscribed, but look rather like a. thickened and opaque condition of the 
mucous membrane in these situations. 'These secondary warts, condylomata or 
mucous tubercles, as they are often termed, differ esscnti:1lly from the primary 
vegetations, not only in their appearance and general uniform character, but 
in being dependent on the constitutional condition of the disease, and not on 
local causes solely, such as the irritation of dischnr.gcs and the want of cle:rnli
ncss. They are also certainly contagious; nnd I ha.\'c known instances in 
which they have been distinctly transmitted in this way. Their treatment 
must be constitutional as well as local i the constitutional means should consist 
in the administration of the bichlori<le of mercury with sarsaparilla; and the 
best local treatment that I am acquainted with is to rub them freely with the 
nitrate of silver, drcs~ing the parts between whiles with ch lorinated lotions. 
Not being pendulous or distinctly protuberant, they do not, like the primary 
excrescences, require excision. 

The mucous membrmies of the mouth, nose, pharynx, and penis are com
monly affected with secondary syphilitic eruptions; these assume· the form of 
mucous tubercles, or of the exanthematouo:. tubercular, and ulcerati,·e syphi
lides. The cxanthematous affection, corresponding to the roscolar form of cuta
neous syphilis, and arising from the same cause and in the same constitution, 
principally affects the palate and throat. 'l'hc tubercular \'ariety corresponds 
to the squamous cutaneous eruptions, and is chiefly met with as flat, hard. and 
elcva.ted tubercles in the interior of the mouth, nose, and throat. The ulcera
tive affection of the mucous membranes assumes a variety of forms, which will 
immediately be described. and occurs principally in the throat and nose. The 
exanthematous affection of the mucous membrane is usually an early si!!n of 
constitutional syphilis, frequently showing itself a few weeks after the primary 
occurrence of the discar-e. The other varieties belong to the more advanced 
secondary or tertiary period~. 

'l'hc syphilitic affections of the mucous membranes so readily extend to, and 
arc so commonly assoc iated witl11 corresponding disease of the deeper Ftrnctures, 
that we shall ruore conveniently consider their different forms according as th~y 
affect distinct organs or partF of the body. 

The lips are commonly affected in persons laboring under the i:qu[lmous gyphi
lide, with fissures or cracks usually somewhat in<lurated, and very painful in the 
DlO\'ements of these part~. rJ'llC appJicq.tion of a pointed piece of nitrate of silver 
to the bottom of the crnck will give the most effectual relief'. The inside of the 
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check'S are not unfrcqJently affected in a. similar manner, or become the seat 
of' mucous tubercles, which must be treated as has already been stated. 

'l'he tonyue may be affected with Sj'philis in rnrious forms; when stvercly, its 
disease usually constitutes one of the tertiary varieties of the affection. In many 
cases the mucous membrane becomes thickened, but preserves a peculiar glossy, 
semi-transparent, almost gelatinous appearance, and, being irregularly fi:;:surcd, 
gives the organ a thick and misshapen look [n other instances, again, the 
epithelium is dry, white and opaque in patches; the surface of the tongue look
ing as if it had been dyed white here and there. Occasionally, ulcers form 
upon its surface or sides; these arc usually irregular in shape, with a foul sur
face and a good deal of surrounding induration, and, unless care be taken, may 
readily be confounded with schirrus or eplthelial cancer of the organ. The 
diagnosis of these affections we shall consider when speaking of diseases of the 
tongue generally. Occasionally a hard elernted circumscribed tumor of a dark
rcd or purplish color slowly forms towards the centre of this organ; it increases 
without pain and in a gradual manner, and principally occasions inconvenience 
by its bulk and the impediment it occasions in the movements of the tongue. 
rl'hese various diseases indicate a deeply-seated constitutional affection, and 
require the administration of mercury either in the form of iodide or kichloride. 
Donovan's Solution is extremely useful io many of these cases. The ulcers 
&hould be touched from time to time with the nitrate of sikcr. 

The syphilitic diseases of the throat are amongst the most common manifes
tations of constitutional syphilis, and frequently occur early. They prcscnl 
several distinct forms, corresponding to analogous primary and secondary cuta
neous affections. One of the earliest conditions is a deep-red exanthcmatom 
eJHorcscence of the soft palate and the pillars of the fauccs, either withoul 
ulceration, or with but superficial abrasion 1 but with much cachexy and depres
sion of power, and perhaps with considerable pyrcxia. It often occurs about. 
the period of the invasion of lhe roseolar or rupial sypbilide, and requires the 
same treatment as is neces~ary in these affections, together with the local appli
cat ion of a strong solution of the nitrate of sih·cr. A deep c:xcaxated ulcer, 
with a hard base and foul greyish surface, of circular or oval form 1 is not unfre
quently met with on one or other tonsil; it corresponds to that class of secondary 
pnenomena that follows the indurated chancre, and requires mercury in some 
form for its cure; in this and many other cases the mineral may most conveni
ently be applied to the throat by means of fumigation. A sloughing ulcer is 
occasionally seen on the side of the throat or palate, with much swelling, a foul 
grey irnrface, and rapid destruction of parts, giving rise very commonly to per
foration of the soft palate, and thus, by partially destroying the curtain between 
the mouth and the nose, occasioning serious inconvenience to the naticnt during 
deg!utition and in speech. This form of ulcer is connccte<l with the rupial or 
ecthymatous sypbilides, and requires the same constitutional treatment as these. 
The best local plan is free sponging with strong nitric acid 1 and gargling with 
sulutions of the chlorides. l\Iore rarely a form of the scqJiginous ulceration is 
~et with,, producing considerable contraction and inconvenient consolidation of 
ti.ssues after its cure. It is, I t.hink1 ~est treated by the local application of 
mtric acid, and the internal admmistrat1on of the bichloride. 

The mucous membrane of t!te larynx is not unfrequently affected in ad,,anccd 
syphilis. In these cases chronic inflammation, with thickening and ulceratio11, 
takes place about the rima glottidis, with the general and local symptoms of 
chronic laryngitis; such as huskiness of' voice, cough and expectoration of 
tcna~ious or offensive mucus; a difficulty in deglutition, and a tendency to 
choktng on swallowing liquids, with tenderness on pressure about the throat, also 
come on. These cases are usually accompanied by much constitutional cachcxy, 
and not unfrequently eventually terminate fatally by the sudden supcrycntion 
of oo<lema glottidis. The constitutional treatment must depend upon the con-
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comitant symptoms :ind t11e general state of the patient~ mo"t commonly tonics 
will be required. The locnl menns consist in the free application of the ~olutiun 
of the nittate of silver to the rima glottidis1 and the occa,,ional employment of 
counter-irritation. In syph ilitic ulceration occurrin:x nbout the sides or ba!ite 
of the epiglottis, care must be taken in the application of the stronger ei:charotics, 
such as nitric acid, or the acid nitrate of mercury, as a i""mnll quantity of the~<' 
if inhnled into the larynx might produce serious difficulty in breathing or 
even fatal asphyxia. In many cases it may become necessary to open the 
windpipe, in order to prevent the patient d)·ing of asphyxia; this must be done 
in accordance with the rules that will be laid down when treating of chronic 
laryngitis. 

'l'he 110se is commonly affoctrd in constitutional syphilis, and often dei:truc
tivcly so, especially in indi,1iduals much exposed to changes of l<'mpcrnture, 
and who are unable to pay proper attention to their treatment. The mucous 
membrane become~ cllronically thickened, with discharf!'e of blood aud pus, 
coryza, aad habitual snufllinf!,'. In other cases ulceration takes pince, with 
a very fetid odor of the breath, and the formation of thick ccthymatous cru~ts 
on the eeptum, or between this and the alre. This ulceration is of a yery per
sistent and troublesome character, and requires usually a mercurial trcatmenl 
with the local application of strong nitric acid , or of the acid nitrate of rnercurJ, 
to arrest its progress. In many cases ulceration will rapidly proceed to de!:itruc
tion and perforation of the septum, or necrosis of the spongy bones, the vomer 
and cthmoid; sometimes excavating the whole of the interior of the nose, scoop
ing and cl<'aning it out into one vast chasm. When this happens, the na~:11 
bones :ire Uf'ually irnplicatcd, being flattened, broken down and destroyed i the 
alre and columna ulcerating away, and producinf!,' vast disfigurement. Ocea
sionally the disease extends to the bones of the b:1i:c of the skull, and in this 
way may occasion amaurosis1 epi lepsy, or death. The treatment of these na!!al 
affl'ctions must be conducted in acconlance with general principles. Jn many 
cases mercurial fumigation is extremely useful i in others, where tl1e dil""eai;e is 
of an ulcerative character, the strong acid and e:rnRtic applications already men· 
tioned 1 with chlorinated solutions occasionally sniffed up. will do much to stop 
the progress of the disease. As necrosis occurs, the dead bone must be removed. 

Diseases of the 7)erifJstewm and bones are amongst the more remote and sc,·ere 
effects of constitutional syphili s, when it has rcnchcd the tertiary stnge. They 
arc especially apt to occur in cnscs in which mercury has been improperly admin
istered, and after the patient has passed through the whole course of the l e~s 
scnrc syphilitic affections, such as those of the skin, mucous membrane, and 
throat. These nffections1 howe\·er, especinlly of the pcriosteum, are not neces
sarily preceded by the miuor constitutional effects, but may in some ca~rs 
declare themseh·es at the same time that the affectioni:; of the i:kin and mucous 
membranes do. They more commonly occur r11no11gst the poorer classes, espe
cially those who are exposed to atmospheric Yicissitudes, and chiefly in strumous 
constitutions. 

Vf•nereal periostltis or node.~ may occur in almost nny of the bones, but is 
most commonly met with on the tibia, the clavicle, or the bones of the forearm. 
Some joints are also not unfrcqucntly affected by it; the stcrno-clavicular 
articulation and knee-joint arc especially often the scats of this disease. 

Nodes are indolent, elongated, uniform, and hard swellings, sometimes render 
on pressure, and generally but little painful during the day, but at night the 
a~gra.vation of pain is peculiarly marked, and constitutes perhaps the mo!'t 
distressing symptom in these cases. They consist of a thickened state of .the 
pcriosteum, with some plastic effusion within and underneath it, and oceas1on
ally thickening of the subjacent bone; they may continue permanently or may 
terminate by resolution, it is seldom that they suppurate, unless there be 
liscase of the subjacent bQne. The treatment consists, if there is much t('n· 
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derncss, in the application of leeC110s; if there be no great sensibility on 
pressure, but considerable nocturnal pain, blisters should be applied. 'Yhen 
in a chronic state, the tincture of iodine is a useful application. They some
times become soft and prominent, and feel semi-fluctuating, especially when 
seated on the cranium, so as almost to tempt the surgeon to make an opening 
into them i this, however, should never be done, as the i:::welliug, however 
g:reat1 will subside under proper treatment. For the ultimate removal of the 
tumor, and the relief of the nocturnal pains, we po~sess an excellent and sure 
remedy in the iodide of potass. 

'l'he venereal affections are principally met With in those bones that are flat 
and compact, as the cranial 1 nasal, and maxillary bones. In these, various 
forms of disease occur. One of the most common is perhaps chronic osteitis, 
with hypertrophy and condensation of the osseous tissues, often to a very 
marked extent. This affection may occur in the bones of the skull, but is also 
met with in some of the long bones, as the tibia and the ulna; it is character
ized by very severe pain, especially of a noctural character, accompanying the 
enlarged and thickened state of the bone. 

S!Jphilitic necrosis chiefly occurs in the bones of the skull and jaws, the 
ah·eolar processes of which may exfoliate; the palatine process of the superior 
maxillary bone, the spongy and the nasal bones, arc also commonly destroyed 
by this morbid action; but it is a remarkable fact thn.t the palate bones are 
rarely, if ever, affected. In consequence of this destruction of bony tissue, 
the interior of the nose becomes chronically diseased, the organ may fall in, or 
a communication be established between the nose and the mouth through the 
hard palate. • 

Syphilitic caries, or ulceration of bone, presents different forms, which, 
according to l\lr. Stanley, correspond to analogous ulcers and eruptions of the 
skin. Thus, there may be the simple 1dcer of the bone, showing a rough, 
irregular, porous, and depressed surface i the worm-eaten caries consisting of 
small pits or excavations, studding the surfilce; and the serpiginous or creeping 
ulcei·, marked by imperfect attempts at repair, and the deposition of new bone 
in nodules or masses. '.!'he cranial bones are those that are most commonly 
affected in this way, and their disease may sometimes prove fatal by the irrita
tion set up by it in the brain or its membranes. 1'he bones of the extremities, 
however, arc not unfrequently similarly affected. 

'l'he treatme11t of these conditions varies somewhat, according to the form the 
disease assumes, and the previous management of the patient. In osteitis, the 
principal reliance should be placed upon the conjoined influence of calomel and 
opium, provided the patient bave not previously been fully mercurialized. If 
so, onr chief reliance must be upon the iodide of potass. In syphilitic necrosis, 
the constitutional cachexy demands the principal share of attention i the necrosed 
bone should be separated as it becomes loose, the local irritation depending on 
irs presence then subsiding. "-hen the bone bas fallen into a carious state, 
the iodide of potass, in combination with iron, cod-liver oil, or sarsaparilki., with 
the mineral acids, will improve the tone of the system, and stay the progress 
of the disease. The ulcerated and exposE"d bone requires to be dressed with 
strong stimulants i the red oxide of niercury, in ointment or powder, is perhaps 
the best; in some cases, touching the part freely with the acid nitrate of mer
cury will establish a more healthy action. 

/Syphilitic iritis commonly follows the indurated clrnncrc, being associated 
with some of the more advanced secondary sequelre of that form of the disease. 
It usuaily occurs after exposure to cold, and often in people that are other
wise strong and healthy. The ordinary symptoms of iritis, somewhat n::od:fied, 
characterize the affection. 'The patient complains of dimness of sight, pain in 
the eye, and often of very severe circumorbital or hemicranial pains. On 
Ciamining the eye, the conjuncti,•a w:ll be fouud slightly injected, and a zone 
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of pink yesse)s to be seated on the sclerotic, close to the cornea; the aquc<ius 
humor has lost its transparency, giving a muddy look to the eye, anJ the 
color of the iris is :.dtered. 'l'hc pupil is irregular in shape, usually angubr 
towards the nasal side, and small yellowi!sh or brownish nodules of lymph 
may be seen to be deposited on the surface of the iris. If the case be left to 
itself, or be improperly treated, it will advance to disorganization or to pcr
maucnt opacity of the eye. The treatment of these cases consists in local 
depletion by means of cupping and leeches to the temples, and the admini~
tration of calomel and opium internally, at the same time that a drop of the 
solution of atrophine is put into the eye. .Most commonly, as the mouth 
becomes affected by the mercurial, the eye will clear, the lymph becoming 
absorbed, and the pupil regaining its normal shape and color. In some case~, 
however, a chronic iofbmmation continues; under these circumstances, the 
best cffC'cts result from the administration of small doses of the bichloridc, with 
repeated blistering to the temples, and, in a later st~'lgc, soda. and bark may be 
advantagtwusly given. 

Syphilitic disease of the testicle is one of the more advanced conditions of 
the constitutional affection. It commonly occurs as the result of that train of 
symptoms that follows the IIunterian chancre, viz. squamous affections of the 
skin, the excavated ulcer of the throat, iritis, and nodes, but usually does not 
appear until these different manifestations of constitutional syphilis !1avc each in 
their turn passed away; the patient, indeed, appcariog to hay;.-: recovered from 
all disease, and being otherwise in good health. Corn1~:vnly, the disease may 
be referred to a blow, a squeeze, the occurrence cf gonorrheal epididymitis, or 
some cther local cause. '.l'he testis will then be observed gradually to enlarge, 
until it attains the size of a turkey's egg, or even large7, being ovoid in shape, 
hea\'y, and smooth, not painful except by its weight, wluch causes dragging and 
uneasy sensations in the cord and loins. This disease is very commonly accatn· 
panicd by a small hydrocelc, constituting, indeed, a hydro-sarcoccle. Most fre
quently only one testis is affected; it is but very rarely that both are diseased. 
The affection continues lo increase, giving rise to uneasiness from its size an<l 
weight, but is not followed by suppuration or other inconvenience. 

l\Ir. Hamilton of Dublin has described another form of syphilitic sareocele, 
under the term" tubercular syphilitic sarcoccle." In this the testis is enlarged 
to three or four times its natural bulk, of an irregu lar shape, presenting an 
uneven, hard, and knotty mass i it is neither painful nor tender, but inconve
nient from its weight, causing pains in the loins and cord. Both testes are 
usually affected, but one is worse than the other, and when the disorganization 
is great, l\lr. Ilamilton states that all sexual desire is lost, and that neither 
erections nor emissions take place; both, however, returning as the treatment 
effects the restoration of the organ to its normal condition. In these cases sup
puration not unfrequcntly takes place, followed by the discharge of thin pus, 
the formation of fistu lous openings, and occasionally the }Jrotrusion of a fungus. 
This form of sarcocele occurs in persons of a broken and cachectic constitution, 
who arc suffering severely from the more advanced and inyeterate forms of ter· 
tiary syphilis, especially of the bones and throat 

ln the simple syphilitic sarcocele the enlargement of the testes is principally 
due to the deposit of semi-transparent white or yellow lymph, in a uniform man
ner throughout the substance of the organ external to the tubuli. In the tuber
cular syphilitic sarcocclc, Mr. Hamilton states that tubercles of a yellow color, 
and varying in size from a split pea to a. chestnut, or even larger, are found in 
the substance of the organ; these, softening, give rise to suppuration in and 
around them, and thus to the ultimate disorganization of the testis, which 
becomes converted into a. ha.rd irregular fihro-ccllular mass, in which cretaceous 
matter is occasional ly deposited. 

In the treatment of the simple form of sarcocelc, a. full mercurial course is 
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generally necessary; the bichloride in doses ?f the twelfth or ei,d1th of a graio 
three times a day, is the best preparation. 'l'lus ~hould be continued for at least !>ix 
or eight weeks, or unt~l hardness disappears. Any hydrocclc that exists should 
be tapped, and the flmd drawn off by means of a small trochar and canula before 
the treatment is commenced. _\ftcr the mercury has been discontinued, the 

~~;:a~~i 1~~e s~~i11:g07rp;~~s~cf ~is6 ,'.~~r.~~ ~~~e:~d t~·~c~y0!1~~1 r~~~e~~~~y~d~~i: i~~~~: 
tions 'vith the iodide of lcaU ointment. In these cases, care should be tnken 
not to irritate the scrotum with very stimulating applications, as the skin is 
render, and readily becomes excoriated; ordinary strapping is of ,·cry little u!'le, 
but in some cases I have found stmpping with the emplaslrum ammoniaci cum 
hydrar~h diluted with equal parts of empfast. belladonnre, of scn'icc. If sup
pu.ration occur, and a fungus protrude, the same treatment must be ado1)ted as 
will be described when we come to speak of the strumous testicle. 

llcsides these various constitutional manifestations of syphilis, tumors of tl1e 
mimfrs and lendons1 depending on this disease, have been described by Mons. 
Bouisson. These appear to consist of a limi ted hypertrophy of the tissue of 
the muscle, with an effusion of plastic matter in its interior. When affecting 
the tendons, these tumors are elong:ated, and resemble nodes upon them. Their 
presence is attended with some pain during the contraction of the muscle; they 
are usually somewhat g lobular, and vary in size from a nut to a pigeon's egg, 
being accompanied by nocturnal pains. They arc best treated by the iodide of 
pota:ss. 

'fhc cx:i!'ltence of a primary sore on the labia of the mother may possibly infect 
the child at birth with primary syphilis, just as it might inoculate the hand of 
the accoucheur; but syphilis thus coctracted by the infant is not the form of 
the di~ea8e that is described as "hifirntile syphilis." This is a truly heredit.1ry 
infection, transmitted to the infant at the time of its conception, or communi
cated to it through the m~<lium of the mother during intra-uterine life, and 
existing as a constitutio11al affection at the time of its birth. Though we may 
believe that syphilis is not easily eradicated from a system into whic:h it has 
once been received, and that under certain conditions it may readily be trans
mitted to the offspring; yet, I think we are sti ll ignorant of the amount and 
nature of the constitutional affection of the parents that is necessary for the 
development of syphilis in their child ren, and that we arc certainly not war
ranted in concluding that a parent who has been, or C\'en who is actually affected 
by constitutional syphilis, must necessarily have syphilitic, or even a feC'ble and 
strumous family; although the probability.undoubtedly is that sueh will be the 
case. I have at present under my obscn•ation a gentleman whom I had attended 
for secondary syphilis, and who, contrary to my advice, married a few ycan~ 
ago, and though he has since then suffered from psoriasis of the hands, n.rnc~us 
tubercles, fissures on the lips and tongue, and venereal sarcocde, yet his wife 
has borne a perfectly healthy family, not only without any syphi litic taint, but 
without any apparent constitutional cachexy. 

Syphilis, when transmitted by the parents, appears to lessen the Yitality of 
the ovum to such a degree, that it either cannot reach its development, or1 if it 
do so, that the child that is born is not only tainted, but enfeebled in constitu
tion. When the ovum is infected with syphilis, seyeral morbid states may 
result, according to the intensity of the infection. It may be so blighted that 
it never reaches the maturity of intra-uterine life, but becomes early aborted; 
in this way many consecutive miscarriages may happen in consequence of onct 
or both of the parents having constitut.ional syphilis, but if they b~ put under 
proper treatment by a mercurial course, and the disease be thus eradicated from 
the system, the ovum will at the next pregnancy }Jrobably reach its full deYe· 
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lopment. The embryo may go it.s _full time, and the fretus be born with syphi. 
litic cachexy and loca l manifcstat10ns of the disease fully dc,·cloped upOn it 
More frequently, however, it happens that the child, althou~h c;1c:hectic and 
sickly-lookin.z, is brought into the world without any syphilitic afff.'ction, but in 
the course of a few weeks, usually from the third to the eighth, tlicl'e declare 
themselves. Constitutional syphilis of a congenital nature may manifo~t itself 
even at the adult age. This, thougl1 rnre, has lately fallen under my obl'erra. 
tion in a young woman of seventeen who was covered with marked syphilitic 
psoriasis, with which she had been affected for se\·eral years. 'Ihe mother told 
me that shortly after birth Cl'idcnces of infantile syphilis had appeared; that 
these had yielded to treatment, but that as the period of puberty approaehed, 
the psoriasis, which was truly of .a syphilitic nature, had shown itse lf. In 
other cases, again, it is not impossible that the syphilitic taint may manifest 
itself in a different way than in that which has just been alluded to; that no 
local manifestation may occur, but that au impaired and depraYed state of con
stitution and of nutritive activity may be inherited 1 whicl1, in after-lifo, gives 
rise to some of the various forms of scrofula, or of other constitutional disea:;:e, 
dependent upon an enfeebled state of system, or a diminution, as it were, of the 
general vitality. 

The mode of communication of syphilis to the ovum, or to t11e intra-uterine 
fcctus, is an investigation that has much occupied the attention of surgeons, and 
is of considerable practical interest. It appears certain that the poison may be 
communicated to the embryo in at least four ways. Thus, the father may have 
a constitutional taint of which he has been imperfectly cured, and without com
municatinµ' any syphilitic di sease to his wife, may be the parent of an offapring 
tbat exhibits indications of being infected; or, the mother having a similar con· 
stitutional cli::ruse, may in like manner taint her own offsprin.z; or, again, the 
disea:;:ed child may be born of pare11ts both ofwbom are constitutionally infected; 
and, lastly, the mother may become pregnant with a healthy embryo, but after
wards contracting syphilis, may transmit it to lJCr offspring. These points 
appear to be generally agreed upon by surgeons of experience. 

'!'here are several other questions1 however, in connection with the transmis
sion of syphi lis to and from infants, which are of an intricate character, and have 
not as yet been cleared up to the satisfaction of all surgeons. 'l'hus, for instance, 
it has become a q·lestion whether a mother pref!nant with a syphilitic fretus, 
the offspring of a. fothcr laborinir under constitutional disease, can be infected 
through it without she herself having had vrimary syphilis? Ricord states 
that a woman may be so infected; and l\lr. J. llutchinson lias lately adv:rnced 
a considerable amount of evidence in support of this doctrine. 1Then, agaiu, the 
question lrns arisen whether a wet-nurse laboring under constitutional syphilis 
can infect the child that she suckles, the infant being contaminated through the 
medium of the milk. Ricord admits this, but Acton states decidedly that the 
disease ronnot be so transmitted. My own opinion is that it can, though rarely, 
be so transmittedi and, indeed, there are a number of cases on record in proof 
of this, in 11 lfanking's Retrospect," vol. iv. The converse of this is also a 
matter of dispute, whether a syphilitic child can infect a healthy nurse. This 
question is one of very great importance, inasmuch as actions for damages have 
been brought by women who have stated that they have become diseased from 
the child that they have nursed. Ricord and Acton deny the possibility of thia 
mtJde of the transmission of syphilis, but there a.re cases recorded that prove 
the contrary, and on such a question as this, one positive fact must necessarily out
weigh any amount of negative evidence. Not on ly have Ilunter and Lawrence 
related cases in which an infected child communicated the disease to several 
nurses in succession; in H uriter's case three wet-nurses were successively 
infected, two of whom gave the disease again to their own children; but a con
siderable mass of evide11ce upon this point is to be found in "Uanklng's Hetro-



455 

:-pcct/' (Loe. cit.). The disease is especially apt to be communicated iu this 
way if the nurse have any crack or abrasion upon her nipple, and the infant, 
sores upon the mouth. Dr. Colles, however, who had great ex1>erience in 
syphilis, states that the disease may be communicated to the nurse from an 
infected chi1d, by mere contact, without excoriation 

'fhe s.11rnploms of infantile syphilis are sufficiently well marked: consisting 
principally of cachcxy, with disease of the mucous and cutaneous surfaces. 'l'hc 
first indication is usually the cachectic appearance of the child; this invariably 
shows itself at birth, syphilitic children being always described as being small, 
shrivelled, wan, and wasted, when born; the face especially has an aged look, 
the foatares beiog pinched, and the flesh soft and flabby; the complexion gene
rally has a yellowish or earthy tinge, and these characters continue until the 
disease is eradicated from the system of the child. 'fhe tir!:>t local sign that 
declares itself is usually a congested condition of the mucous membrane of the 
nose, giving rir;e to the secretion of offensive mucus, and causing the child to 
make a peculiar snuffiing noise in breathing, as if it had a chronic catarrh; 
this snuffling may exist from the time of birth, but generally comes on very 
shortly afterwards. 

The disease manifests itself upon the cutaneous and mucous surfaces, some
times before or at birth, in other cases not until several weeks have elapsed. 
The most common period for the occurrence of these signs is the third or fourth 
week. 'J'he cutaneous eruption usually makes its appearance on the nates, the 
scrotum, the soles of the feet, and around t11c mouth; hence, on examining a 
syphilitic child, these parts should always be looked at first. It presents itself 
in three different forms: most frequently as flat. tubercles, rn.rying in size from 
a split pea to a four-penny piece, sruooth, slightly eleYated, and of a coppery or 
reddish-brown color. These tubercles are often accompanied by cracks and fis
sures about the mouth and anus. 'fhough commonly called sqiwnwu;;, they are 
not in reality scaly, but are .always smooth and flat. Intermixed with these are 
brownish maculoo or spots, differing in size, and variously figured. 

The vesicular or bullous eruption is not so common as those just described, but 
yet I have frequently seen it in syphilitic children. It appears in the form of 
vesicles, about the size of a split pea, with a dusky coppery areola and base; dry
ing into brown scales or scabs, and commonly conjoined with the tubercular 
affection. 'l'he13e bulb:: are most frequently seen on the soles of the feet . 

The treatment of infantile syphilis is of a preventive and curatiYe character. 
Its occurrence in the infant may be prevented by putting the infected mother 
on a mercurial course so soon as her pregnancy is nscertaincd; this indeed may 
be necessary in order to prevent miscarriage, but should be done cautiously, and 
by inunction, rather than by mercury administered by the mouth. Should 
repeated miscarriages have occurred, as the consequence of constitutional 
syphilis, one or other, or both the parents, if at fault, should be put upon a mer
curial course, and thus the recurrence of this accident be preyented. 

The curative treatment as regards the child is extremely simple. It. should 
be brought up by hand, lest it infect the nurse or continue to rcceiYe fre:sh acces
sion of poison from the diseased milk of its mother. It must then be put under 
the influence of mercury, which in these cases acts almost as a specific; and 
indeed the ready manner in which all disease may be eradicated from the sys
tem of a syphilitic child by this mineral, is perhaps one of' the strongest proofs 
that can be adduced of the specific character of its action on the venereal poison. 
'fhe mercury may be given by the mouth in the form of small doses of hydrarg 
cum creta; but as it often purges the child when administered in this way, Sir 
B. Brodie has recommended its introduction into the system by inunction, in 
\'ihich way I invariably employ it, and haye found it a most successful mode 
of treating the disease. The most convenient plan is, as recommended by Sir 
Benjamin, to spread 3i. of mercurial ointment on the under part of a flannel 
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roller stitched round the thigh just nboYe the knee, and to renew tbis every day. 
The treatment should be continued for two or three weeks until all rash and 
snuffiing have disappeared, when the mercury kn•inp; been discontinued, the 
cure may be perfected by the administration of small doses of the iodide of 
potass in milk or cod-liver oil. Occasionally the cutaneous manifestations of 
infanti le syphilis are complicated with, and obscured by some of the common 
diseases of the skin incident to early childhood; more particularly with eczema 
impetiginodes of the head, focc 1 and body. Under these circumstances the 
diagnosis may not be easy1 though the history of the case, the concomitant ap
pearance of two forms of the disease, and the existence of snuftling and cachexy, 
tend to establish it. 'l'he eczema also, under these circumstances, is browner 
and more squamous than usual. In cases such as these, the best plan i~ to treat 
the syphilitic affection first with the mercurial inunction, and then to put the 
child under a mild course of Donovan's Solution, two or three minirus for a dose, 
and keeping it at the ~ame time on a good nou .. ishing diet. 

DI SEASES OF TI SSUES. 

CHAPTER XXXII. 

SURGICAL AFFECTIONS OF TllE SKIN AND ITS APP£!\DAGES. 

THE various specific cutaneous affections, such ~s eczeurn, scabies, impet.igo, 
acne, lcpra.1 psoriasis, &c., properly fall within the province of the surgeon, am! 
are commonly treated by him in practice; but as the consideration of these 
diseases would necessarily lead into the whole subject of Dermatology, the 
limits of this work would not enable me to discuss so extensive and special a 
branch of surgery, and I must therefore content myself with the cousidcration 
of some of those affections of the skin, which, as requiring manual assistance, 
may perhaps be more properly looked upon as within the scope of the present 
Treatise. These diseases may be considered under the several heads of diseases 
of the appendages of the iikin, as of the cuticle and nails; the non-malignant 
ulcers of the skin1 and tlle malignant ulcers and tumors of this tissue. 

Worts and corns arc affections of the cuticle with which the surgeon may 
often have to interfere. Warts consist of elongated papillre, with strata of 
thickened and hardened cuticle, usually situated about the hands and face, and 
chiefly affecting young people; they appear in many cases to be simple over
growths of the cutaneous structures, coming and going without any evident 
cause. In other cases again they are of a more permanent character, bccomin6 
hardened, and dark in color, and continuing perhaps through life. 'l'be treat
ment of these affections is usually sufficiently simple. As their vitality is low, 
they may be readily destroyed by the application of caustics or astringents; 
amon~ the most useful of these I have found the concentrated acetic acid and 
the tincture of the sesqui-chloride of iron. Brodie recommend~ the solution of 
5i. of arsenious acid in half an ounce of nitric acid. In some cases they may 
Le ligatured or snipped off with advantage. 

Corns usually consist of small thickened masses of epiderwis accumulated on 
those points on which undue friction or pressure has been exercised, in order to 
guard the subjacent cutis from injury. 'l'hcse epidermic masses are U$ually 
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hard, dry, and scaly; at other times they are soft and spon!!y, owing to their 
being situated in places where the secretions of the skin accumulate, thus keep
ing them moist. Under old and very thickened corns, it is stated by Brodie 
that a small bursa is occasionally found. Corns arc at all times sufncicntly pain
ful, but become especia lly so if inflammation or suppuration take place under
neath them, the accumulation of a small clrop of pus under the thickened cuti
cle, which prevents its escape, gi,•ing rise to very intense agony. There is a 
special form of corn that I have only seen in the sole of the foot, and which 
may become the source of the greatest possible pain and inconvenience to tho 
patient, preventing his walking, and in fact completely crippling him. This 
corn is usually of small size and round in shape, the neighboring cuticle being 
always greatly thickened and hardened. It is extremely sensitive to the touch, 
the patient shrinking when it is pressed upon, as if an exposed nerve had been 
injured. Ou slicing it down with a scalpel, it will be found to be compof:cd of 
soft, tough, and white epidermis, arranged in tufts or small columns, in the 
centre of each of which a minute black dot is perceptible. Each tuft appears 
to be an elongated and thickened papilla, and the black speck is a small point 
of coagulated blood which has been effused into it. Around the depression in 
which each of these corns is seated, the hardened cuticle forms a kind of wall. 

The treatment of ordinary corns consists in shavi ng or rasping them down so 
as to prevent the deeper layers of cuticle retained by the indurated superficial 
ones, giving rise to pain by pressure on the papillre of the cutis. Relief may 
aho be afforded by removing all pressure from bearing upon the corn, by atten. 
tion to the shape of the shoe, and by wearing a piece of soft leather or of amadou; 
having a hole cut in the centre into which the corn projects. It is well to avoid 
the application of caustics to ordina.ry corns, injurious consequences bein~ of'ten 
produced by these agents, especially in elderly people, in whom fatal gan~reuous 
inflammation, as I have seen in one case, may be excited by their action. If 
the corn suppurate, it must be poulticed and sha,·ed clown, and the drop of pus 
Jct out by puncture with a lancC't. In the painful papillated corn of the sole of 
the foot 1 have found d1e application of potassa fusa, so as to destroy it tho. 
roughly, to be the best and the speediest remedy; and as this corn always occurs 
in young people, no danger attends its use; or a poultice followed by the appli· 
cation of a blister may bring it away. 

DISEASES OF THE NAILS . 

The nails may become diseased, either by undergoing structural changes, by 
having their matrix inflamed, or by growing into the soft tissues of the toe. 

In some broken states of health, and especially in persons suffering from squa
mous disease of the skin, the nails occasionally become blackish or dark.brown 
in color, are rugged, dry, and cracked, scaling. off, as it were, without any appa· 
rent affection of the matrix. This condition, of which I have seen severa l 
instances, is best cured by a course of alterativcs and sarsaparilla, the disease 
yielding, as the !!Cneral health becomes improved. 

011,1Jdtia is a disease of the nails dependent on inflammation of the matrix; 
it occurs under two forms, the simple and the spN·ijic. In simple onychia there 
is redness, heat, and swelling set up, usually on one side of the nail, in the angle 
of the tissue in which it is implanted; there is no discharge of pus, and the nai1 
i.:radually loosen~, becomes dark-colored, somewhat sbri\'ellcd, and may even· 
tually be thrown off, a new nail making its appearance below, which commonly 
tl.'i-';Umes a somewhat thickened and ru:rged shape. This disease usually results 
from slight degrees of violence, as the running of thorns and splinters into thl! 
finger. The treatment consists in subduing inflammation by local ai1tiphlogis. 
rics, poulticing, &c., and watching the growth of the uew nail 1 which may b\• 
11ometimes U!>efully directed by the application of a layer of wax. 
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The specific or mal/g11n11t onydiia is a more seriom:; affection, and is oftrn 
fopendent on injuries inflicted on the finger in a syphilitic or cachectic condi
tion of the system. In it a. dusky-red or livid inflammation takes place at the 
sides or root of the nail, ulceration is set up, accompanied by the discharge or 
sanious and very fetid pus, and large loose granulations spring up at its root 
and sides, so that the end of the toe or finger tha.t is affected, and this ili most 

commonly either the great toe, the thumb, or the 
F10. 159. ind'cx finger, becomes greatly enlarged and bulbous 

in shape. 1'he nail then shrivels, becomes brown 
or black, and peels off in strips (fig. 159); after its 
separation, thick epidermic masses, forming aborted 
attempts at the production of a new nail, are depo-. 
sited at the base and sides. In the treatment of 
this form of onycllia, both local and constitutional 
means are required. The first and most essential 
point is to remove the nail, either in whole or part, 
as it acts as a foreign body, and prevents the heal· 
ing of the surface from which it springs; the ulcer 
should then be well rubbed with the nitrate of 
silver, and dressed with black wash. Colics recom
mends fumigating it with a mercurial candle made 
by melting 3i. of cinnabar and ,5ij. of white wax 
together. 'l'hc constitutional treatment consists of 
means calculated to improve the general health; 

with this view Sir A. Cooper recommends calomcl and opium. I have generally 
found the bichloride, with sarsaparilla or bark, the most useful remedy. 

The i11growi11g of the 1w£l is an extremely painful and troublesome affection, 
princi1Jally occurring in the great toe, and brought about by wearing pointed 
shoes, by which the sides of the soft parts of the toe are pressed upon, and 
made to overlap the edge of the nail. An ulcer here forms, the liability to 
which is greatly increased by the nail being cut square, so that the flesh presses 
against a sharp and projecting corner of it; this ulcer secretes a fetid ~aniou.s 
discharge, and large granulations are thrown up by it. 'l'he consequence of 
this condition is lameness and inability to walk or stand with comfort. Various 
plans of treatment have been devised with a >iew of raising the edge of the 
uail, partially removing it, and pressing aside the soft strncturcs. I have never, 
howeYer, Seen much permanent benefit result from any of these means, and the 
only method that is, I think, really serviceable to the patient, is the remo,·al of 
the whole nail. As this operation is an excessively painful one, the matrix 
should be rendered insensible by congelation. It is performed in the folluwing 
way: the surgeon holds the diseased toe in his left band, and then running one 
blade of a strong sharp-pointed pair of scissors under the nail up to its very 
root, he cuts through its whole length, and removing the scissors, seizes first 
one half and then the other with a. pair of dissecting forceps, and twists them 
away from their attachments. 'l'he raw surface left is co>ered with water
dressing, aad speC'dily throws out granulations which form the rudimeats of a 
new nail. 

TUMORS AND ULCERS OF TUE SKIN. 

We have already considered the ordinary non-malignant ulcers of the skin 
(C,hap. 24), as well as some of the siiuple tumors that occur in connection with 
tlus tissue; we shall now proceed to the consideration of the more malignant 
diseases of this structure, such as the cheloid a.nd fibro-\'ascular tumors, lupu, 
and cancer. 

Cluloid and jibn-vascular tumors of the skin are semi-malignant growths 
situated on the trunk and extremities, usually flat and e:Kpanded, oYal, round, 
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or irregular io ~hape, slightly cle\'atcd above the surface of the skin 1 and com
monly occurring in otherwise healthy indi,iduals. 'l'hcy may remain stationar) 
fur years, but not uncommonly have a tendency eventually to ulcerate, to blccd1 
urn.l to assume a sort of malignant action; at other times they extend slowly, 
without ulceration, moving forwards as it were upon the skin, the part over 
which they have passed assuming much the appearance of the cicatrix of a burn, 
being red, contracted, drawn in towards the centre, and wrinkled. Closely 
allied to these are tho~c fibro-plastic gro'\'\"ths that ban a. tendency to sprout up 
in scars, constituting the "warty tumor of cicatrices," described by ~lr. Ilaw
kins. '!'his morbid condition appears to be simply an abnormal increase in the 
activity of the development of the eicatriciaJ tissue which springs up with great 
luxuriance. 1.'hese various forms of tumor should always be extirpated early 
by the knife, as they do not appear to be amenable to any constitutional or loral 
treatment, and have certainly a disposition to malignant degeneration. As 
there is a great tendency to local recurrenre of the disease after removal, it 
should be wiJely excised, but even thrn it is likely enough to return, requiring 

' \Jerhaps repeated operations before the patient can be freed from this affection. 

Under the term lupus, various serni-malign~nt and malignant affections of 
the skin, of very different kinds, are commonly included; imlecd, the distinc
tions between lupus and tLe different forms of epithelial cancer have not as 
yet been well made out. 'There arc three forms, at least, in which the diseases 
included under the term lupus may make their appearance. 1st, As a superfi
cial affection of the skin, not attended by ulceration, but accompanied by im
portant and destructive changes in its tissue; this is the lupus 11011-cxcdens of 
bome writers; 2d, as a. slowly ulcerating form of the disease, g-iving rise to th~ 
different ''ari~ties of lupoid ulcer; and, 3d, the lupus exfde11s, a disease of a 
rapidly destructive character, not only eroding superficially, but destroying the 
tisliucs deeply. 'fhc;:;e various forms of lupus are most commonly seated on tho 
face or neck, but are occasionally met with on other parts of the body, as upo11 
the limbs or trunk. 

Lupus non-exedens appears in the shape of a red patch on the skin1 covered 
by fine, branny, epidermic desquamation; it may remain stationary for years, or 
l!ilowly spread over a great extent of surface, produciug contraction of the skin, 
with wrinkling and drawing iu of the features, and much stiffness in their 
movements. The integument affected by it n1ay be in one of two states; it 
mas either cuutinue red, irritable, and brauny, having the appearance of a thin 
eieatricial tissue, and in this way the greater part or the whole of the face may 
be affected; or it may leave a firm, white, smooth, and depressed cicatrix, ex
actly resembling that produced by a burn, along the anterior margin of which 
the disease slowly spreadJS, iu the form of an elevated ridge composed of soft 
bluish-white or re<lJish tubercles. 

1.'he lupold ulcer usually occurs about the face or necki but sometimes on the 
extremities of elderly people, or of those in broken health. It may commence 
'lS the last described \'ariety, which after a time breaks into an ulcer; or a small 
crack forms in the first i11stauce1 which scabs over, and as this scab separates, 
the characteristic sore appears. It is in the first case a round or oval flat ulcer, 
without granulation!:! on its surface and without action in it, with somewhat 
~Je,·ated ed_ges, often stationary, at other times slowly extending; in this way 
~t may continue for months upon the cheeks or neck. In other instances again 
1t spreads more rapidly, attaining a large size, and presenting a somewhat fun 
gatmg surface, from which some purulent discharge is thrown off. '!'his form 
of sore I have most commonly Reen about the ears and occirut in elderly per
sons. In other cases again it spreads with great rapidity, giving rise to ex:tcn-
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sive ravages; thus, I ba\'e seen it extend down the whole side of the neck, from 
the ear to the clavicle, cleanly dissecting away the skin, and exposing the 
structures immediately subjacent, as the qcromial and ch:ivicular branches of lhe 
cervical plexus of nerves, and destroying tbe patient by exhaustion. 

r1:he lupus exedens, or the more deeply ulcerating form of the disease, may 
begrn in two ways, with or without the existence of a tubercle on the skin. 
It is most.commonly seated on the nose, beginning by ulceration of the mucous 
or muco-cutaneous surface, without any precursory tubercle, surrounded by 
redness of a violet or dusky hue, and attended by much iufhunmation, swelli1JO', 
pain, and coryza. 'l'he ulcer is at first covered by a thick scab; as this sep~
rates the sore extends, and often rapidly destroys one or both alre, the tip and 
columna; after this the destructive. action usually ceases for a time, tl1e sore 
crusting over with greyish, hard, and adherent scabs, but if not, it may go on 
eroding one half the face, producing a frightful, rugged-looking cavity1 and 
exposing and destroying the bones and large cavities of the face. I bcliere, 
however, that these three forms of disease, that which is limited to the nose, • 
and that which extends widely over and through the face, essentially differ from 
one another; the first being generally of a scrofulous character, in fact consisting 
of strumous ulceration is one of the extreme parts of the body, the vitality of 
which is below its normal standard, and usually occurring in young persons, 
especially in women from eighteen to twenty-five years of age. Another form 
of this destructive ulceratiou is an extensive, deeply-eroding, and fatal disease, 
affecting the whole of the soft tissues and bones of the face, being distinctly of 
a cancerous chara.cter, and ought not, consequently, to be described as 011e of 
the varieties of lupus. The third variety is of syphilitic origin, being one of 
the most serious forms of tertiary syphilis. 

The strnmous form of lupus exedens, that which destroys merely the 
extremity of the nose, is commonly rapid in its progress, the part appearing 
to melt down under the disease, so that in the course of a few weeks the whole 
of the organ is destroyed. In other cases again it is very slow, occupying 
perhaps many years, and partakin::r somewhat of the red and branny form 
of lupus non-exedcns. Occasionally it is ev idently associated with and 
dependent upon the syphilitic taint, a.nd ought then to be considered rather 
as a. variety of' local syphilis in a strumous constitution than as a. distinct affection. 

It is not often that we have an opportunity of examining microscopically the 
i::;tructure of lupus. Some time ago, however, I removed by excision a patch 

of lupus non-exedens, which 
had existed for fourteen years 
under the chin of a woman aged 
thirty, who was otherwise in 
good health. On examination 
it was found to be composed 
of large cells ha,·ing clear and 
very distinct cell-walls, many 
times larger than blood disks, 
and well-marked refracting nu· 
clei. 'l'berc were some cells, 
clear and globular, without nu· 
clei; others were fusiform and 
elongated with nuclei, evidently 
undergoingfibro-plastic transfor
mation (fig. 160). ~folccular 
movement was very dist.met in 
one of these dobularcells. The 

mds,; c.f skin appeared to be converted into granular matter, intermixed with 
these .sells. 
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The 'diagnosis of lupus is not always easy, the disc:uie being spec ially apt to 
be confounded with some forms of impetigo, with syphilitic tubercles and sores, 
and with cancer. From impetigo, it may be distinguished by the absence of 
pustules, and of the thick gummy crusts characteristic of this affection, as well 
as by the lc:-os extent of surface implicated, and the deeper and more eroding 
form of the lupoid ulceration. From syphilitic disease of the skin, the diagnosis 
is not always practicable, inasmuch as true lupus may occur as the result of 
constitutional syphilis. In other cases the history of the affection, the limitation 
of the disease, an<l the absence of intervening secondary manifestations, make it 
easy to distinguish one from the other. From epithelia l cancer, lupus cannot 
in some cases be distinguished, the two affections indeed being closely blended 
together, and heing scarcely recognizable as distinct diseases . 

rrhe treatment of lupus depends in a great measure upoo the variety of the 
di::;ease with which we have to do, and the constitutional condition attending it, 
and calls for the employment not only of local but of general remedies. 

In lupus 11011-exedens we may, if the disease be limited, excise the patch and 
heal the sore that results, by granulation. .Not unfrequently, however, the 
cicatrix is apt to undergo fibro-vascular degen,cration. If excision be not bad 
recourse to, on account of the extent and superficial character of the disease, 
it is useless to attempt to destroy it by caustics. In eYery case in which I 
have· seen these means tried, they have failed in effecting a cure. In some 
instances, however, the application of a strong solution of the nitrate of sih-er 
to the morbid surface will induce a healthier action; though in the majority of 
insUinccs local applications of a soothing kind can alone be borne. Lotions 
containing glycerins are especi3Jly useful, as they prevent the surface becoming 
dry and harsh. If the disease be situated on the face, care show.Id be taken to 
avoid exposure to cold winds, dust, &c. In the constitutional treatment, the 
avoidance of stimulants of all kinds, the use of a bland diet, and the employment 
of some of' the preparations of arsenic, will be found to be the most likely 
means to effect a cure. Indeed, arsenic may be considered the g reat remedy in 
this disease; the liquor arsenicalis, or the iodide in combination with small 
doses of the biniodide of mercury, will be found extremely useful; so also 
Donovan's Solution is most beneficial in many instances. 

In the treatment of the lupoid ulcn, the sarue constitutional remedies should 
be employed as have just been described, and a healthy action induced in the 
sore by the application of the chloride of zinc paste to the whole of its surface. 
The be8t mode of applying this is to keep the chloride prepared for use by 
being mixed with two or three parts of fl.our. When wanted, a sufficient 
quantity of this powder should be made into a stiff paste, by the addition of a 
little water, and then spread over the surface to be attn.eked by it, in a layer 
about the thickness of a wafer; this should be left on for two or three hours, 
and then removed, the sore being covered with a piece of water-dressing until 
the greyish slough that has been produced has separated, when the caustic may 
be re-appl ied as often as necessary. Besides the chloride of zinc, various other 
caustics may be had recourse to, each of which po ... ,.esses some peculiar advan
tages. The nitric acid is useful, if the action to be protluced is not required to be 
very deep, for as it hardens and coagulates the tissues to which it is applied. it does 
not consequently extend so far as the ch loride. 1'he aci<l nitrate of mercury 
pre~ent.s the same advantage as the nitric acid and other _fluid caustics,-that it 
Ctln be applied into the fissures and hollows of the part into which the more 
solid caustics do not penetrate, and is certainly useful in inducing a healthy 
action in the part, especially if there be a syphilitic taint. The pot:issa fusa. 
rmd Vicnu:i paste arc useful, so far as their destructive properties are concerned, 
but arc i-0111ewhat uncontrollable, and apt to spre:id. 'l'he most co1wcnient 
mode of applying them is to cut a hole in a piece of plaster the exact size and 
shape of the ulcer, to apply this around its borders, then to cover the sore with 
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a layer of potassa cum calce, one line in thickness, and onr this to lay on 
another piece of plaster. In this way a considerable amount of caustic action 
may be induced, which will be limited to the exact surface to which it has been 
applied. Of all these caustic applications, however, I gi,,e the preference to 
the chloride of zinc; its action is more continuous, and appears to give a. 
bealtl1ier stimulus to the part than any of the other agents. 

The treatment of btpus exeden.~ must ha\"e reference to the constitutional 
condition in which it occurs i if this be of a struroous character, the adminis
tration of cod-liver oil and the iodide of potass, witl1 a nourishing diet, will be 
most serviceable; if io a syphilitic constitution, the remedies that arc appli
cable to the cure of tertiary syphilis, such as the bichloride of mercury and 
Donovan's Solution, are especially useful. In maoy cases also in which there 
cao be no suspicion of a syphilitic taint, these preparations of mercury, as well 
as the iodides of the same metal, may be administered empirically with great 
advantage. The combination of arReuic, iodine, and mercury th:it exists in 
Donovan's Rolution, or that is contained in a pill composed of A f!:r. iodide of 
ar::enic and 1

1
2 ~r. of bin iodide of mercury, :is re<'omrncnded by Dr. A. T. Thom

son, has appeared to me to be extremely beneficial, and in many cases certainly 
exercises a marked influence in arresting the disease. Whilst the patient is 
undergoing a course of these remedies, much attention requires to be paid to 
diet, clothing, and his general hygien ic conditions. · 

In the local treatment the first thing that requires to be done is to subdue 
inflammatory action and irritation, by leeches, emollient lotions, and opiate or 
henbane poultices. As this Rubsides, the progress of the di~ea:;;e will usually 
be arrester:l, for a time at least, and then by the application of the chloride of 
zinc, or the acid nitrate of mercury to the surface, a more healthy action may 
be set up, and the sore be got to cicatrize. Great mischief, however, will result 
if t11e caustics be applied too early, as the destructive action of the disease 
will then be augmented. The inflammatory redness and bra1rny dcsquamation, 
resembling lupus non-cxeclens, that surround the ulcer, may usually most 
readily be made to disappear by the repeated applications of a strong solution of 
the nitrate of silver, which should be applied e\"cry second day by means of a 
camel-hair brush. l'hc cicatrix that forms in this disease is thin, and breaks 
readily, giving .way on exposure to cold, or on the occurrence of constitutional 
derangement. The patient should, therefore, for some length of time after 
recovery, be careful not to expose himself to any such influences. In the more 
rapidly spreading and worst forms of lupus exedens, that honible disease 
termed. by the older surgeons, "Noli-me-tangere,'' nothing can be done beyond 
the rchcf that is afforded by the administration of opiates, and a general seda
tive plan of treatment. 

Cancer may occur in the skio as a true ~cirrhous or encephaloid deposit; 
O]Ost commonly, however, those affections of the skin termed cancerous, consist 
of the epithelial form of the disease, and are usually seated about the lips, 
face, and scrotum, or at the orifices of the mucous canals; these we have 
already considered generally, and shall haYe to revert to them more fully, 
when treating of the special affections of these 1>arts. Some forms of lupus, also, 
may be of a cancroid character, but they do not exhibit the true evidence of 
malignancy by infecting the system, and giving rise to secondary deposits in 
the different viscera. 

True cancer of the skin may occur in three forms : as the indurotcd u:art of 
a scirrhous character, specially described by Scarpa; as scinlwus or enrephaloid 
infiltrulion and fungus; or as ulcers which, primarily originating from some 
local irritation of a Rimple kind, may by the persistence of this, assume a truly 
cancerous character; thus I have seen the scrotum and the neighborhood of 
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the apertures of fistulre .in perinea, in a case of old standing disease, become 
converted into a truly cancerous mass. 

The scirrhous wart is usually of the natural color of the skin, but some
times of a reddish or dark-greyish hue1 hard, and somewhat irregular in :;hape; 
it may remain for a long time stationary, but at last ulcerates and spreads 
rapidly, giving rise to vast destruction of parts; the ulcers formed by it pre
senting the characters of cancer, with a hard base, cverted edges and foul 
6Urfo.ce. 

The infiltrated cancer of the skin occurs in the form of a flat dark indura
tion, which scabs over with dark, rugged, greyil'lh-brown incrustations, having 
,hooting pains iu and around it, and after remaining stationary perhaps for 
\·cars, runs into ulceration and rapidly destroys the parts it affects; ancr ulce
r.ttion has been set up, the patient's life, according to Dr. Walshe, is seldom 
orolonged beyond two years. Enccphaloid cancer of the skin is of rare occur
rence, but occasionally forms large fungating masses sprouting from, and solely 
-connected with, this tissue. 'l'hc cancerous ulcers of d1e skin may misc from 
rhe irritation and contact of secretions, as of the urine, or an unhealthy and 
t.1pecific action may be set up in an old ulcer, as of tf1e leg, and cause it to 
assume a cancerous character (fig. 161). These cancerous ulcers may indeed 

F10. 161. 

occur upon almost any part of the body: I have seen them on the back, breast, 
fingers, hanrl. thi,~lt , and sole of the foot. 'l'hey arc fiat, grey or slou,;dty look
ing, often with warty granulations, a good deal of induration ubout them, and 
hutlittledischar;;.t'. 

The lreatmntl of cutaneous cancer consists in the excision or amputation of 
the part affected. lts removal by excision, whether in the fOrm of wart, crust, 
or ulcer, should be effected so soon as its true characters have declared them
selves; provided it be of such a. size, and so situated, that it can be freely 
remo,•ccl with a sufficient stratum of subjacent healthy parts, and a. wide border 
of surrounding- Rkin. Should it be so situated that its excii;ion through sur
rounding healthy tissue is not practicable, amputation of the limb must be bad 
recour::;e to, as was done in the case above depicted. Under such circumstances 
as these, the limb may be removed at no great distance above the disease, jt not 
being necessary, as in other cases of cancer of the extremities where the bones 
are affected, to allow a. joint to intervene between the seat of operation and the 
malignant growth. 
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CHAPTER XXXIII. 

DISEASES OF THE LYMPHATICS .\ND THEIR GLANDS. 

lNl:'LAl\ll\fATION of the lympbatics, lyrnplwtitis, ongeioleucitis1 is a diffuse, or 
erysipeloid inflammation of these vessels. In it, according to Tessier, the lymph 
coagulates, forming a rosy clot which obstructs the interior of the vessel, the 
walls of which, at the same time, become thickened, softened, opaque, and sur. 
r~rnnded by a quantity of infiltrated cellular tissue. 

1'his disease may be idiopathic, when it is closely associated with erysipelas; 
but more commonly it is set up from the irritation induced by au abrasion or 
wound. During the })rogrcss of an ordinary injury, the patient is seized with 
rigors, followed by febrile reaction, and attended, perhaps, by vomiting or diar
rhea-. These symptoms often precede by twelve or fourteen hours the local signs 
of the disease, but mo~e commonly accompany them. On examining the part 
it will, if superficial, be seen to be covered by a multitude of fine red streaks, 
at first scattered, but gradually approximating to one another, so as to form a 
distinct band, about an inch in breadth, running from the part affected along 
the inside of the limb to the neighboring lymphatic glands, which may be felt 
to be enlarged and tender. The band itself feels somewhat doughy and thickened. 
'l'here is usually more or Jess cedema of the limb from the implication of the 
deeper. layers of vessels and their obstruction by the inflammation. Along the 
course of the inflamed absorbents, erysipelatous looking patches not unfrcquently 
make their appearance, which coalesce until they assume a considerable size, 
and constitute a distinct variety as it were of erysipelas. In some cases the 
glands are affected before any other local signs manifost themselves, owing pro
bably to the deeper seated lymphatics having been first implicated; and not 
uncommonly throughout the disease the inflammation continues to be confined 
principally to this set of vessels, giving rise to great and brawny swelling of the 
limb, but without much, if any, superficial redness. 'l'he constitutional dislurb
anee at first Qf: the active inflammatory type may gradually subside into the 
asthenic form. 

The disease usually terminates in resolution at the end of eight or ten day!!, 
not uncommonly it runs on to erysipelas, and in other cases again, limited sup
puration may take place, or a chain of abscesses form along the course of the 
inflamed absorbents and in the glands to which they lead. In some instances 
after the disappearance of the disease, a state of chronic and nithcr solid oo<lema. 
of the part may be left, giving rise indeed to a species of false hypertrophy of 
it, ancl constituting a troublesome after-consequence; more rarely, death results 
either from erysipelas, by tl1e supervention of pyemia, or by the occurrence of 

:~~~111~:;~1:~:c:~~=~ si ;~i~: v!~e~1,1 i:,~J ~~c~:~;se~s~~~~~~~dt~rt~ ;~~v !~f1~11~~~. dis. 
'l'he diug11osis of inflammation of the absorbents is easily made; the only 

affections with wl1ich it can be confounded being erysipelas and phlebitis. From 
the first it may be distiuguished by the streaked character, and limited extent 
of the redness; though as the two affections so commonly occur together the 
distinction is of little moment. From phlebitis, the disease we are now con
sidering may be recognized by its superficial redness, the inflammatio.n .of con· 
tiguous glands, and the absence of the knotted, corded state, charactenst1c of an 
inflamed vein. 

The ('Ouses of inflammation of the absorbents closely resemble those of ery· 
sipelas, the disease being especially disposed to by atmospheric vicissitudes, by 
particular seasons of the year, more especially the early spring, and Ly the 
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epidemic constitution at the time ten<ling to disea~e of a low type. So also the 
l.Jruken health of the patient and the neglect of hygienic precautions tend to 
induce it. Amongst the more direct eau.ses arc wounds of all kinds, but espe
cially such as are poisoned by the introduction of putrid animnl 1lrntters or other 
irritants, or that arc of rcccut origin. It is very rarely indeed, that inflaunna
uon of the ab.::;orbeuts occurs without some such cause, but yet I think wc ;He 
warranted in consider~ng it as of idiopathic ori~.dn in some instances. I have at 
least seen cases iu which careful examination has foiled in detecting any breach 
of surface, or evidence of poisonous absorption. 

'l'be lrectlmcnt consists in the employment of antiphlogistic remedies, such as 
the application of a series of leeches along the course of' the inflamed absorbent8, 
followed by a.-.;siduous poppy fomentations i the limb at the same time bein~ kept 
elevated. The bowels should be freely opened, and if' there be much pyrexia. 
present, saliues w~th antimony may be administered. If the fever assume rather 
a low form, the h9uor ammonim_ aceta.tis may be given iu camphor niix.ture; 
support being adnunistercd, or withheld, in accordance with the principles laid 
down when spenkiog of the treatment of inflammation generally. If chronic 
iuduratiou and redcwa occur, the applicat~on of blisters will l>e fouud to be of 
use in taking_ down the swelling and hardness; bandaging so as to compress the 
limb methodically, may be of sen•icc in the later stages. If abscesses forru, 
these should be openc<l early, and treated on Ordinary principles. 

lnjl~immation of the lymphatic ylands, or adenitis, may occur either by the 
cxten:;1on of inflammation along the course of the lymphatics, by the irritation 
induced h.Y acrid or poisonous substances conveyed al..:ing these vessels, and 
not inflanung them, but inducing diseased action in the glands through which 
they are ca1-ried; or as a consequence of strains resulting from over-exertion, 
as is often seen in the glands of the groin from walking too much. In what
ever way occurring, inflammation of the absorbent glands is always attended 
by a stasis of the lymph, by coagulation of it, and, if the whole or greater part 
of the glands of a lirub are affected, the course of the fluid through the ab. 
!Wrbent yes~cls may be so seriously interfered with, that redema, often of a solid 
character, occurs in the lower parts from which the lymph uught to have been 
con\'eyed. 

A<lenitis may be acute, subacute, or chronic. In the acute furm of the dis
ease, which almost invariably occur:; as a oonscqucnce of angcioleucitis, there is 
pain, swelling, tenderness, and stiffness about the affected glau<ls, with a dull 
.1ca\'y scnsal1on in them, followed by all the signs of acute abscess, the glands 
g:radually softening: in the centre, and the suppurative inflammation extending 
t~ the contiguou.s cellular membrane, throu9h which it becomes somewhat 
diffused. 1u the subacutc inflammation, whwh is of common occurrence us 
the result of injuries or straius, the glands become swollen, enlar~cd, and 
tender, and are matted together by the inflammatory and plastic consolidation 
of the neighboring tissues. If al>scc:;s form, it commonly commences in the 
fir.::;t instance in the structures around the glands, and_ these are perhaps even
tually exposed at the bottom of the cavity that rcsulls. This is especially apt 
to happen in cachcctic and strumous persons, from slight sources of irritation. 
Yery commonly, in such subjects as these, the inflammation of the glands runs 
into a chronic st.ate; which, indeed, may at la~t terminate in their permanent 
enlargemem. and induration, or tuberculous degeneration. 'Vhcn the glands 
become chronically infl:uued from the first, tlicy will be found to be enlarged 
and hardened, with tenderness and pain about them; after a time suppuration 
takes place within them, or perhaps it may occur in the cellular tissue around 
them, whi<:h, Lreaking down, leaves them in the form of reddish grey or fle:-hy 
lll:\S.::ies, that protrude in the mil.1st of the suppurating cavity; as the inftamma
t.iou .::;ub~i<lc::i, the skin becomes of a rcddi!:ih-blue or purple hue, is tbinucJ, and 
tinuly 1~~or1.10rated with the subjucent tissues. 
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But the glands not uncommonly enlarge chronically without any inf:lamm3• 

tion, simply a::. the result of' strumous disease or of chronic irritation of some 
kind. They may remain permanently enlarged, or, nftcr continuing so for 

~~~n:~i~ ~;~i~~~~c:11~~~d s~~d1~ri~~~~~' ~~~~~~\v~~~ a~~h~~~~:?~;~~l~l~~;~~/~~ic~ict;;~~«1•1~ 
The pus discharged from these strumous glands is of a curdy, ilJ.conditioncd 
character. In all probability the peculiar enlargement and te11dency to 
unhealthy ~uppuration arise from the deposit of tuberculous matter within the 
gland. 'l'heso changes principally occur in the neck, especially in the sul;. 
maxillary glands, and the gl:rndulre concatenatre, sometimes iu the axillary 
or inguinal glands, forming large indurated and nodulated tumors, matted 
together, and suppuratinµ: in the interstices of the cellular tissuc1 or in the 
substance of' the glands themselves. This strumous enlargement of the glands 
occurs chiefly in children and in young people, in whom iudeed it is commonly 
looked upon as one of the most frequent accompaniments of the strumous 
diathesis. 

The lrPatmcnt of inflamed absorbent glands varies of course greatly, accord. 
ing to the stage of the affection. ln the acute stages, leeches and fomcnta. 
tions are especially required. ln the subacute condition, spirit.lotions con· 
taining the iodide of potass will subdue the inflammation and take down the 
swelling; at the s.ame time the health must be regulated by apcrients1 and a 
moderate antiphlogistic plan of treatment. lf abscess forms, this mw-t be 
opened with a knifo, and the part well poulticed afterwards; the fistulous opcu· 
ings which ure often left require to be treated by stimulating applications, cspc. 
cially the nitrate of silYer, but very commonly they will not heal unless tlicy 
arc slit up and dressed from the bottom. 

The chronic inflammation or enlargement of the lymphatic glands, or the 
induration left as the result of the acute disease, requires to be treated on 
<liffcrcnt principles. If there be any pain and tenderness about them, the 
application of the io<lide and spirit-lotion will be required. If they hare 
already suppurated, and an aperture exist lcadin.~ down to an inJmatcd ma.si-, 
or if there be surrounding induration of the soft tissues, it is often a good phrn 
to rub the ulcerated part freely with caustic potass, which will dissolve it away 

f!ti~~1c\\~~; ~~fls:~m,,~;~:~~ ~~-~1~;; ~rl~o~1\~~tf1~ de~fi~~.~~ci~n~-i~:~~~tcb~t~; ;~:i~~~~~ 
methodical friction with the iodine or iodide of lead ointment will produce 
absorption of the inflammatory effusion constituting the bulk of the enlarge· 
mcnt, and this in many instances may remon the tumor entirely. In other 
ca:,es1 again, painting the part with the tincture of iodine, and imprO\'ement of 
the general hc:1lth 1 will cause the removal of the diseased structure. Af~ter 
abscess has foriued and been opened, fistulous openings will be left, into winch 
large masses of' hypertrophied gland may be seen to project. 1'hcsc are bc!>t 
reduct:d with the red oxide of' mercury, or potassa fusa.; indeed, if the glands 
be much enlarged and induratcd, projecting into the openings made over them, 
the potassa fusa is the bCst application that can be made use of, breaking down 
and dissolving away the induratcd mass. In applying it, care must Le taken 
that the caustic docs 11ot spread too widely; this may usually be avoided by 
coating the surrounding integuments with collodion. Extirpation of enlarged 
lymphatic glands is seldom necc::;sary, and if undertaken may lead to more 
serious and cxtcnsi,·e cfoscctions than might appear at first requisite, a chain 
of diseased glands often extending to a considerable distance-after one has been 
removP,d others coming in sight. As a. general rule, these operations should not 
be un<l<'rtakcn; cases, howenr, occasionally occur, in which such a procedure 
may be deemed advisable, the affected glands being large, indurated, and tuber· 
r.ulo11s, and their d isease of many years' standing; under such circumstance!\, 
11 .. cir extirpation may be proper, and I have not unfrcqucntly bad occasion, 
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CHAPTER XXXIV. 

DISEASES OF YEINS. 

l:sFLA1IMATJON of the veins, originally studied by IIuntcr, has of late year~ 
attracted the attention of many distinguished Continental and British patholo
gists, amongst whom may be specially mentioned Breschet1 Velpeau, Cruvcil
hcir, Arnott, Lee, and Tessier. This disease is commonly excited by the 
wound of veins, as iu operations, Yenesection, and injuries of various kindsj 
or it may result from the application of ligatures to them, and is especially 
predisposed to by a previously unhealthy condition of the vessel, and by epi
demic constitution and season; in fact, by those influences that dispose gene
rally to the diffuse forms of inflammation 

When a vein is inflamed, important changes occur both in the coats of the 
vesgel and in the contained blood. 'l'he coats of the vessel generally become 
thickened, the outer one especially being vascular and infiltrated; the inner 
coat becomes softened, pulpy, a.ncl usually more or less stained by the coloring 
matter of the blood of a dark-red or purple hue. The blood in the inflamed 
vessels undergoes coagulation, and adheres to their sides; this tendency to 
adhesion and coagulation being increased by the effusion of' plaetic matter from 
the wall of the vessel. As a consequence of this, its interior becomes stuffed 
with a solid mass of coagulated blood and lymph. ']'his C'Oagulatian of the 
blood in the interior of the inflamed vein is a ,·cry remarkable circumstance, 
and appears to be specially induced by the morbid action going on in the coats 
of the vessel, though in many cases it is doubtless aided by the blood becoming 
entangled in the plastic matter with which the lining membrane of the vein 
sp~cdily becomes coated. Suppuration often takes place in the interior of the 
\'Cm 1 the pus being produced not by the transformation of the contained blood, 
but by effusion from the coats of the vessel. 'l'hese changes may occur in any 
\'ein, external or internal, and we often find them associated; the same vessel 
co~taining a mixture of coagulum, .ti.brine, and pus. 'l'hc cxtcut of surfa·~t' 
winch the inflammation may occupy varies from that of a. small ycssel a few 
inches in length, to the trunk and branches of one of the largest veins in the 
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body. In accord:rnce with these patl10log;ical conditions, three varictic~ cif. 
}Jhlcbitis may be described- the odliesire, the .~11pp1uat/m>1 and the dijj'us". 

In the (ldhesii:e phhiitis, plastic matter is thrown out by the wall of the 
vein, and the blood coagulating upon and in this, a firm plug is formed, by 
which the ,·esse\ is more or less completely obstructed. 'This obstruction of 
the vessel which is the common result of this form of the disease, may continue 
permanently, the plug becoming incorporated with its coats, nnd gradual!y 
undergoing fibro-ccllular degeneration it is converted into an impen'ious cord. 
In other cases again, a channel eventually forms through the axis of this coagu
lum, allowi ng the circulation through the Ycin to be re-established. 

The suppuratice phlebitis is always preceded or accompanied by the adhe::iYe 
form of the disease, the adhcsiYe action bounding and limitin~ the suppuration, 
and preventing the pus from becoming mingled with the cu rrent of the blood. 
If the plastic plug is sufficient to occlude the vessel, or if it become absorbed 
or metamorphosed with pus, then this fluid may get access to the general 
circulation, and pro~uce that serious and fatal train of symptoms const.ituting 
pycmia, ancl dependrng on the admixture of pus with the blood. In tlus form 
of the disease, the pus is usually found between the coats of the vessel and the 
plug, or in a portion of the vessel unoccupied by eoagulum, but confined at 
either end by a mass of plastic matter; when thus limited or encysted, it can 
do no mischief to the sy::-tcm; but if the plug that bounds it becomes absorbed 
or degenerates, it will mix with the general current of the blood. Pus has 
been described as forming in the centre of the coagulmn, but GuIJi,'er has 
showu that in many cases the fluid described as pus is merely disintegra.ted 
:ti.brine. 

The difli1se phlebitis is an erysipeloicl form of the disca::e, often running for 
a considerable distance along the coat of the Yein, which , becomes thickened, 
pulpy, and red, without adhesions forming, or the blood coagulating; indeed, 
in these cases there appears to be a great want of plasticity in this flui<l. 'l'his 
form of phlebitis is commonly, though not always, fatal; its vitality was sup
pose<l by Hunter to be owing to the extension of the inflammation to tlrn heart, 
and by Ilodgson to the extent of surface affected; but .Arnott has shown that 
the inflammation scarcely ever reaches the heart, and that the extent of vein 
i1~fiamed is commonly Yery limited; it not unfrequently happening that the 
disease proves fatal when but a few inches arc affected, as in the vessels of a 
stump. Hence it is probable that death is owing either to the admixture of 
pus with the blood that circulates through the inflamed portion of the vein 1 or 
by such changes induced in the blood by the inflamed surface over which it 
passes, as are incompatible with life. 

The essential difference bet.ween these forms of phlebitis would tl1erefore 
appear to depend on the for mation and situation of the plastic matter. So long 
as the inflammation is purely adhesive, or, as the pus formed by it is bounded 
by adhesive plugs, it does not differ in its effects from ordinary inflammation; 
but if the pus get into the circulation by the breaking down or disintegration 
of these limiting plugs, or if the blood be deeply and seriously altered in its 
characters by changes induced in its pa~sage o\·er the inflamed surface, then we 
get those peculiar phenomena indicative of general blood-poisoning; which 
have been described as pyemia. (Chap. 28.) 

1'he S!fnt7)/oms of phlebitis vary according to the form it assumes. In the 
adhesive phlebitis the action is usually localized and limited; very commonly 
arising from traumatic causes, and not unfrcqucntly sub-acute. When trau
matic, it may occur in any vein that is wounded, but when idiopathic, it com· 
monly occurs in those situated in the calf or leg, especially if they are \1aricosc. 
The inflamed vein is hard, swollen, knobbed, and painful, the knobs constitu
ting distinct enlargements opposite to the valves; if superficial, it is of a red
d.i:;h-purple color, and is attended with some degree of stiffness and inab.ility to 
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mo,·e the limb. There may perhaps be no pain, but only deep tenderness over 
the course of the vessel. '!'here is always some oodema around the inflamed 
vein, and i11 the part tbat supplies it wiih blood. This redcmatous condition 
of the limb is a most important dia!?nostic sign in deep-seated phlebitis when 
the vein cannot be felt, as in the pekis, for instance, and may perhaps be the 
first symptom obsen·cd, coming on C'ithcr suddenly or gradually. 'fhe ccdcma 
may give rise to a hard, white, and tense condition of the limb, which pits on 
pre~sure, though in some cases the hardness is too great for this. Occasion
ally, in deep phlebitis, the limb may suddenly swell to a considerable size, with
Oltt there being any su~-cutaneous cedema. In a case of phlebitis of the deep 
veins of the leg and thigh, lately under my care, the calf of the affected limb 
suddenly enlarged with great pain and much distension of the sub-cutaneous 
'fessels with fluid blood, but without any sub-cutaneous oodema. As the in 
flammation subsides, the swelling of the limb goes down, the circulation passing 
through its former channels, or the blood being carried off by the collateral 
venous system. If suppuration take place, no change takes place in the symp
toms so long as the pus is localized or encysted, until it perforates the coats of 
the vein, and passing into the external cellular tissue, forms a. common abscess. 
If it break through its plastic barriers, then, however, a very different result 
occurs, and the symtoms of purulent infection come on. The constitutional dis
turbance in these forms of phlebitis is often of' a very mild character; in other 
cases, however, symptoms of well-marked pyrexia manifest themselves, often 
accompanied by rather a depressed state of system. 

The treatment of adhesive phlebitis consists in the free application of leeches 
along the course of the inflamed ve::sel, with rest of the limb, and fomentations; 
at the same time salines and purgatives must be administered, and the ordinary 
antiphlogiotic means be had recour,:,:e to. If depression come on, carbonat(' of 
ammonia must be early giycn. The hardness which is often left after the 
removal of the inflammation, may usually be got rid of by salt and nitre poul
tices, as recommended by Dr. Basham. If abscesses form, they must be opened 
wherever they occur. lf ccdema of the limb continue, the application of blisters, 
or the pressure of an elastic roller, will remove this troublesome symptom. 

'Ihe dlffu.~ed phlebitis is ushered in by the ordinary symptoms of pyrex ia, at 
the same time that pain and tenderness, with a certain amount of ccdcma and 
hardness, may manifest themselves alo11g the course of the inflamed vessel. 
These symptoms, bowe,·er, speedily give way to those that characterize the 
lowest forms of ataxic fever, such as a fluttering pulse, a brown tongue, sorde~ 
aLout the mouth and teeth, with much anxiety of countenance, diarrhea, 
vomiting, extreme prostration, delirium, and death. These symptoms are, 
indeed, due to the formation of pus in the vein, its admixture with the blood, 
and consequent poisoning of the system. 'fhe whole danger and peculiarity of 
diffuse phlebitis depcnd 1 I believe, upon this circumstance, and I would, there
fore refer for the consequences and treatment of this form of the affection to the 
chapter on pycmia (p. 381 ). 

By varix or varfrose veins is meant a dila.tcd condition of these vessels with 
hypertrophy of their coats, giving rise to ceclema, tension, weight, and pain in 
the parts they supply, often with a good deal of numbness, difliculty in motion, 
or loss of power in the affected limb. In other cases, their pressure on the 
nerves of the part, as when occurring in the sperrnatic cord, may give rise to 
very severe suffering. 

In a~pearance, varicose veins are tortuous, dilated, and sacculated; they art: 
serpentine in their course, and feel thick under the finger. 1'hey may be super
ficial or deep-seated; when superficial, the disease is often limited to one of the 
larger Ycnous trunks of a limb, the smaller branches not being engaged. This 
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we commonly se:e to be the ca~c in the internal s.aphuin; iu other ca:-u. t11e 
small cutaneous Yeins alouc may be affected. appcariu~ as a clo~c network of a 
purplish-blue color under the ::;kin, witl1 much di)}coloration of pan:-. and some 
ccdcma of the limb; or both 8cts of ves~els may Le implic:atc<l. 'The <ll'cp-~catctl 
varix i~ not by any means so common as the .!:upcrfic:ial, rmd when it occur.!:', is 
generally the result of the 1n·cssure of tllC tumor, or of some similar cau.!-e 
Yaricosc Ycins, especially when su1.1erficial, are very apt to inflame, with COU£U 
lation of the blood within their sinuses. 

'l'he veins of the skin and n1ucous membranes are those that are mo~t liublc 
to this affection. lt is mo8l commonly met with in the le:?s, and more parti<:u. 
larly in the trunk of the internal saphena; but any of the superficial nin!", as 
of the arms, chest, head, neck, hypofrastrium, or thorax, may be affected; the 
Yeins about the anus arc c~pecially liable to varix, conl'ltituting some forms of 

~!~cele~o :l~o, a tl~:~~:~;u~:,\~, "sel: ;:~r~~1i;1 o;·~~·1i1x bf :o{::~ J~~~J1;g1~1d~r~o~~~1i1~~~1:1~,;·~ri~ 
lower than in the upper p:.irt of the body, owing cYidcntly to the ten<lency to 
the graYitation of blood in the more dependent liitu:.itions. When occurrinf? at 
~my point above the peki~, it may be looked upon as ari:;:ing, in all probability, 
from the pressure of a. tumor of some kind upon the large venous trunks. The 
deep-seated veins that are principally affected are, the internal jugulars, tl1e 
vena azygos, and the veins of the prostate. 

'!'he causes of v:uix arc. generally such conditions as induce more or less per
manent distension of the veins. Thus, for instance, blows, strains, and habitual 
o,•e1-.cxcrtion of a part, by driving tlrn blood into the sub-cutaneous YCint<, may 
give rise to their clistcnl'iion; so also, certain occupations may favor gravitation 
of' blood to the lower part of the body; then, again, the lenp.th of a Yein, as of 
the iuternal ::.aphcna1 may occa:;ion its dilation by the weight of tlie long column 
of the contaiued blood. Any ob!)taclc to the return of the blood from a vein, as 
the p:·cssurc of a tight gancr below the knee, or of a tumor upon one of the 
large ''enous trunks, may !-!ive ri!:e to its pcrnrnncnt distcn::.ion. as well as to 
that of all its branches. In other casei;, again, the affection, or the dispo::.ition 
to it, appears lo be herc<litary, and in many instances, it is difficult to recoµ-ni~c 
any cause except an enfeebled and relaxed state of the w:.ills of the ''e~~el, ~uch 
as is met with in tall, debilitated, and phlegmatic people. Age influenc<>s 
materially the occurrence of the disc::ise, which is nue in the earlier periods of 
life, Lut gradually increases as the individual advances in years. ln women, 
c:;1)ecially, the affection is common, in consequence, partly, of natural debility, 
but more frequently from the pressure of the enlarged uterus during pre~nanCJ. 

In strncture nricose veins are sometimes simply dilated without any thicken
ing of their coats, but in other instances they arc truly hypertrophied, their 
c:wity being dilated and walls tl1ickened 1 the \'e~se l likewise being elongated, 
forming cmTes, and bending back on itself. ~ometimes the enlargementf; at 
particular points appear to be multilocular, the vein forming a series of curves 
and dibtations together. The valves are alwaJS ini-uffieicnt in varicose ''eins, 
being usually bent backwards or ruptured, aud the lining membrane is marked 
by longitudinal strim. The blood in these \'CS!'icls has a tendency to coagulate 
in large masses, the vein being at times the scat of inflammation, by which 
this tendency is materially assisted. The neighboring and suLjacent parts are 
much modified in structure, and there is usually chronic ccdema, with infiltra
tion of the ekin and cellular tissue, which may at last run into ulceration, gh-iug 
ri:::;c to the varicose ulcer, which has already been de:::;cribed (p. 351), and which, 
jf communicating with a large braucb, may yield a copious or even fatal 
)iemorrh::ige. 

'l'he treulment of varicose veins is of a palliative and curative kind. The 
palliative treatment consists in moclc1:ate compression exercised upon the ves~el, 
t-o as to support its weakcucd and dilated coats, and thus prcnnt its further 
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d;::.lension and lhc pain occru;ioned by this, as well as the other after-conse
quences, such as ccdcma, disorganiz:.ttioo, and ulceration of the skin. 'l'he pr..;s
e.ure must be applied very smoothly and evenly, lest it irritate and ulcerate the 
Fokin, or produce distension of the \•ein below the part compressed. For the 
purposes of compres:.ion, ba.ndages nnd ebstic stockings al'e commonly employed. 
l know of no better matenal for this purpose than Uhurton's elastic bandages, 
aud I have io many cases used llux.ley's stockings, made of an elastic woven 
material, with great advantage. In some cases an elastic pressure by means of 
a vulcanized lu<lia. rubber band or garter may be applied around the limb so as 
to simulate the action of the valves of the vein; by compressing thi~ it cuts off 
the weight of the column of blood from the terminal branches. Jn other cases 
ag;1in the application of a truss to the upper part of the saphena Yein , as recom
menJed by Calles, may be of service. 

If a nrix bursts, violent bleeding may suddenly take place so as to induce 

~f1i;1 ~1oc: :~11:~ 1~.~~~:~;e~i~\g:r~~l~c1~r~~1~~~:!o~~;~~~~'~;i1 l~~'i'~~ tl\1·1!~a~~~io~~~e0s1~ 
of the bleeding may be accounted for by its occurring from the cardiac side of 
the varix 1 the insufficiency of the vah-es not presenting the ordinary obstacle 
to the downwarJ flow of blood. It may be pernw.uently arrested by the pres
sure of a compress and bandnge. Under certain circumstaoces, it becomes 
necessary to change the palliative for a curative plan. This is especially requi
site under the following three conditions : -1st. If J,he \'arix be of such large 
8ize as to produce much inconvenience, or to gi,·e rise to severe pain by its 
pressure on the nerves in its neighborhood; id. If a Yaricosc vein has burst, or 
is on the point of giving way: or, 3d. If an ulcer dependent on its existence 
will nut heal. UnJer one or other of these circumstances it may be necessary 
to have recourse to curative treatment. With this view Yarious plans have 
Leen recommenJed, all of which, however, have for their object the productio11 
of obliteration of the vein at one point by exciting adhesive inflammation there, 
aud thus causing it eventually to degenerate into a fibro-cellular cord. In this 
way the trunk of a varicose ,·ein and the larger masses of varix may be occluded. 
Uut can the disease be cured by the local obliteration of lhe vein? To this 
c1ueo:ition I have no hesitation in answering in the negati,·e. 1'houp:h the trunk 
be obliterated, a collateral venous circulation is set up, which is very apt in t.he 
course of a few months to take on a. varicose condition, anJ thus to cause a 
return of the disease some t.ime after the operation. But though the cu re is 
uot radical, much benefit may often be effected, by removing varicose knots 
t11at occasion pain or inco1l\'cniencc, by ' enabling- an ulcer to cicatrize, or by 
occluding a vein from which heworrh.age has occurred. The 1winciple of all 
curative treatment in varix consists in exciting adhesive and localized inflam
mation in the vein so as to occlude it, and thus, by directing the blood into 
other channels, to rclieYe the distension of the diseased vessels and the incon
veuient results that follow this. As the treatment thus necessarily invokes the 
artificial excitation of phlebitis, there is always some little ri!'k of the inflan1-
mation passing beyond the adhesive stage into that of suppuration, or diffuse 
i11flammation: but out of upwards of 150 cases, in which I have perfonue<l 
these operations, not one has died. 

Various plans for obliterating the veins have been recommended by surgeon~. 
'l'hey resolve themselves into four principal heads of treatment. ]st. The sub
cutaneous section of the vein, or the excision of an inch or so of the vessel. 
~'his plan of treatment is severe, and not unattended by danger, as we learn 
fro1u Sir B. Brodie. 2d. It has been recommended by Mayo, 8cutin, Bonnet, 
and others, to excite infiammat,ion in tbe vein by producing a. series of deep 
c~char:i or io:;sues in the skin coYcring it, by the application of a. caustic, such 
as the chlori~e of zinc or potassa fusa. l\Ir. Skcy speaks \'Cry favorably of this 
01ode of obliterating varicose Yeins, as being devoid of danger. Ile recom-



mends the eschars to be made by the application of a powder, composed of tlir~c 
])arts of lime and two of potass, made into a pnstc with spirit:s of wine at the 
time of application. The eschars should not be larger than a split pea, and 
their number must. dcpc.nd on the extent of. the dis~nse. 3d. O~hcr::;. again 
recommend the obltterat1oa of the Yessel by rntroducrng needles mto it, and 
transmitting a galvanic current along nnd across them. Of this plan of treat
ment I have not bad any experience, nor do I believe that it is ever employed 
by surgeons in this couutry. 

!th. The most convenieut and safest way of oLliterating the nin, in my 
opinion, and that which I always employ, consists in compressing the vcs!tel at 
sevcntl points, by pas!'ing a hare-lip pin underneath it, laying a piece of wax- , 
bougie O\'Cr it, and then applying the twisted suture around the piu and o\·er 
the bougic (fig. 1620). In this way the Yesscl gradually ulcerates by the pres.. 

F10. 1<32. 

~ure that is exercised upon it, and the presence 
of the bougie pnn-ents the ligature injuring the 
skin. In performing this operation there are a 
few points that require attention; thus care must 

be taken that the vein be not transfixed, but that the pin be pushed, or rather 
dipped, underneath it; the lignturn should not be too tl1in, and must be applieJ 
tightly over the bougic; SeYeral pins, as many as eight or ten, if 11ecc:;sary, 
shoµld be introduced alon~ the course of the same vessel, at distances of about 
three.quarters of an inch from one another; tJ10sc highest up should be put in 
first, and they should be left in for at least a week or ten days, by which time 
the obliteration of the vessel will have taken place. I believe that all tlie 
danger of the operation consists in the transfix ion of the vein by the pin; the 
operator may always know when he has done this by the escape of a few drops 
of venous blood; when the pin is properly passed under the vein, the operation 
is a perfectly bloodless one. If the vein is transfi xed, the pin should immedi
ately be withdrawn and passed at another point; if it be allowed to remain in 
the vein, it will act as a foreign body, and suppura.tive phlebitis will engue. 
Wlu!n the vein is properly compressed between the pin below and the bougic 
above, adhesive inflammation takes place in it, and it becomes obliterated at the 
point of pressure. By attention to these circumstances I haYe never met 
with any ill consequences in any of the cases in which I ha.ve l)erformed this 
opcrntion 

In addition to the· application of the pins in the usua l way, ~Ir. Lee has 
r<!cornmencled the subcutaneous div ision of that portion of the \•ein which is 
included between them, after coagulation of the blood hns taken place. '!'his, 
I liaYc found to be a useful addition to the ordinary treabment, and to insure 
the obliteration of the Ycssc l. 

'l'he points of the pins may be prevented pressing injuriously upon the skin, 
by putting small pieces of adhesive plaster under them. The powers of th~ 
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constitution should at the same time be improved, and the activity of the circu
lation kept up by nourishing diet, tonics, and wine. Whilst the pins are in, 
the patient must not be allowed to moye about, and after they have been taken 
out, the limb should be bandaged for some time. In gencr::al no ulceration takes 
place about the pinhole apertures, but occasionally in debilitated constitutions, 
a sore forms, which requires to be treated on ordinary principles. 

CHAPTER XXXV. 

DISEASES OF ARTERIES. 

THE causes of inflammation of arteries or of m·leritis are extremely obscure; 
in many cases it arises from constitutional causes, with the nature of which we 
are as yet unacquainted; in the majority of instances, 
however, it is distinctly of traumatic origin, occasioned 

by the wound, rupture, or J;gaturc of an artery. ~ 
Artcritis occurs under two distinct forms, as the "'=' 

adhesive or limited, or as the dijJUsed or erysipef01·r1. . ~ 
.Adhesive arteritis may either be of an acute or chronic 
character, and may be idiopathic or trnurnatic in its 
origin. Diffuse arteri.tis invariably arises from injury or 
ligature of the vessel 

In the adhesive artf'ritis, both the coats of the vessel 
and the contained blood undergo important alterations. 
In the simplest form, arising for instance from the pres- rt 

sure of a tumor upon an artery, the coats are thickened \ • 
and fused together, as it were, so as to form an imper· 
vious cord; in the more acute forms of the disease, the 
sheath and the external coat become pulpy and vascular, 
with effusion of plastic matter in and around them. The 
middle coat docs not undergo any primary ckrnge, but 
after a time becomes contracted, thickened, and some· 
what softened. The internal coat becomes softened, -

'"''" ooO ••1"00 ., lm»O<c<o" "' >"o •'°""' _, '\Ii ''\ ~~.:~,\~~0~~;..f~o:~~'fa":?.~~;~ft;:~~ ~~::,~~: ~7.;t!\~~ ~\~i ~ 
~\~t;rist~~pi:5~;~~~~t!fi~ d~~:a::ds~:~t ~0[ tt:ha~~!r~~:l~i: Plastic deposits in aorta. 

plug assumes two distinct forms. It may be deposited as a. membranous layer 
of' dccolorizcd ti.brine, occluding the orifices of collateral branches ( fig. 163); 
but most frequently it is deposited in the form of a. conical plug, \\'.hich com· 
11lctely blocks up the vessel at the part inflamed, below which the calibre of the 
aitery is somewhat contracted ( fig. 164). These plugs arc formed of two distinct 
materials, the middle and lower part being a mass of a yellowish or reddish color, 
composed of infl:1mmatory exudation.matter, intermingled with fibrine depositeJ 
upon it by the circulating blood, and adhering firnily to the contiguous walls of 
the ,·essel. 'l'he upper portion of the plug is of a Llack color, and consists of 
simple coagulum, <le1)osited upon and tailing on to the dccolorized mas~ ; it is 
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usally long, narrow, and stringy, an<l is not adherent to the si<les of the vc.-;~cl. 
'These plugs may continue permanently to block up the artery, which grndual!y 
contracts upon tlrnm so as to be eventually com·crted into a fibro-ccllular cord

1 

or they may be partly absorbed or channelled through their 
centre, or l.astly, they may be entirely removed by aLJ:iorption, 
and the calibre of the vessel freely restored. 

In diffuse aHaitis, the morbid ap1Jearances extend more 
widely, spreading along the coats of the artery to a consider
able extent; there is redness of a deep claret color, injection, 
aud thickening of the coats, a loss of the physiological pro
perties of the vessel, with an absence of all plastic exudation. • 

The secondary effects of arteritis are of consi<lcrablc import
ance. 'l'he plug, which renders the vcs~el impervious by ob
literating it, may in some cases give rise to gangrene of the 
parts supplied. This is especially apt to occur if the artcritis 
be acute, if the patient be aged, or if the plug be so situated 
as to occlude some of the principal anastomosing branches, so 
that there may not be time or opportunity for the collateral 
circulation to establish itself'. In other cases, again, plastic 
matter may not only be deposited at the part inflamed, but may 
CYCn be carried lower down than the original seat. of disease, 
and thus accumulate in the terminal branches of the artery. 
1'he vessel will thus be obstructed at two points, between which 
a pervious part will Le included. This double occlusion of the 
vessel, I bclie\'C 1 renders gangrene of' the limb inevitable, at 
least in all those cases in which I have seen mortification result 
from artcritis, this condition has existed. The plastic nmttcr 
poured out at the inflamed point, may in some cases be carried 
on through the terminal branches of the vessel into the capil
laries, and thus entering the general circulation form buff
colorcd de1Josits in various orgam•, more especially in the spleen. 
In other cases, again, it is carried into the veins, giving rise 
there to phlebitis and to other similar conditions. 

A ntation or eYen occlusion of the interior oft.he artery, not 
unfrequcntly occurs as a consequence of inflammation of the 
vessel. This usually results from chronic :nteritis1 often 
excited by the pressure of a. tumor or of some other local irri
tant. As it is usually a slow process, there is abundant time 
for the anasto.mozingcirculatiou to beset up, so that the vitality 
of the limb, or !)art supplied by the diseased ''essel, is pre
served. The artery, that has been so narrowed and closed, 

ultimately becomes converted into a cellulo-fibrous cord, up to the nearest col· 
lateral branch, just as if it had been occluded by the application of a. ligature. 

The symptoms of arteritis depend not only on the condition of the veSl!cl 
itself, but on tha.t of the pa~·ts which it supplies. There is pain, with some ten 
sion and stiffness of the a.ffected limb, with a. good deal of tenderness, and 11 

cord-like feeling along the inflamed vessel, in which also a jerking and forcible 
pulsation can be felt. The pain below the part of the artery that is inflamed, 
is a.lways of a. very se,1 erc character, and is distinctly of two kinds; superficial, 
and deep; the superficial is seated in the skin, which is excessively sensitive to 
the touch, so that the patient cannot bear the linger to be laid upon it, just as 
is the case in neun1lgi:t; it is of a. smarting and pricking character, and is I 
believe always associ:ltcd with more or less loss of muscular power; the deep 
pain is of a. burning ~111d lancinaling character, and not only .follows the course 
of the vessels, but strikes through the limb in different d1recti?ns. If the 
inflamed p:irt of the \'CSEel be not com1Jletely occluded by the plastic plug defO-
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Fiif('d in it, the puhation in the arteries of the limb, below the sc:it of the disC'a"'c, may contiuuc much as usual; but in the majority of' cases the pulsation cc;l:'CS in all the YCssels on the di:;ial side of the iuflamed spot, the limb gradually loses lts temperature, becoming of a dark or livid color, and cold i but \ct the inorJinate sensibility of the surface continues. As the gangrene ad~·anccs1 however, this is lost; the parts, at the time that they lose their scn:;.ibility, a:.:suming the ordinary characters of dry. shrivelled, or mummified gan-

~:~~g~:1;~t~:Jj:}i'.~:r:'.~~:~!f ~\~~~1~zl~:~i~f~;,~~~Ji~~;:::~~::~~1~~;~~~~ 
in the first instance of an infiamml.ltory kind , speedily sink into the ataxic form as gangrene cowes OIL In the Jiffuse arteritis, the asthcnic fever sets in early, :ind speedily destroys life. 

The spontaneous gangrene resulting from arteritis may occur in the upper as well as in the lower extremities, and ii:; not unfrequcntly met with in young people i at least in most of the case~ in which I have seen it. it has occurred in indi\'iJuals under the age of thirty. When the result of pure arteritis, independent of any other structural affection of the coats of the >cssel, the gangrene l belieYe most commonly occurs in the upper extremity. Arteritis, however, is by no LOeans neces,.arily followed by mortification; the liability to the loss of vitality depends on the !'<Cat of inflammation, being greater when it takes place in the neighborhood of the large collateral trunks of the limb, and when it is of au acute character, so that the auastomosiug circulation has not tirne to estahliiih it~elf. It abo occurs more frequently when the artcritis is idiopathic, than when it is traum:1tic, as then a lar~er extent of vessel is pluiZ:red, and there is :l. g-rcatcr tendency to the occlusion of those important collateral branches by which the vitality of the limb is ultimately to be presernd. 'The clog-ging or the terminal branches by the plaHic matter poured out at the seat of inflammation anJ washed down into the lower part of the limb, is a powerful cnu::;e of gangrene. 'l'bose arteries, the iuflammation of which most commonly termi· nates in this way, arc the iliac and the axillary; and it is not uninteresting to observe that the cause of danger in this disease is the very condition that gives safety in phlebitis, viz., the plugging of the Ye:sscl$ with plastic matter 
The treatment of arteritis must be conducted on p:enern! principles. Leeches o:hould be applied to the part and perhaps blood taken from tlw arm; calomel and opium may then be ~dmini&terecl, but as a general rule I wotild prefer the exhibition of those salines, such as nitre and the acetate of potass in large doses, which we know by experience to possess consiJcrablc influence in the solution of fibrinous deposits. When ga11grc11c ha~ supenencd, we must wait for the line of separation before ampuration i:s had recourse to, as the disease must be looked upon as Lcing of constitutio11al origin. 

The arteries arc the seat of various structural lesions which play an important. part not only in gi,,ing rise to ulterior diseases in the vessel itself, but in dis-11osing to various affections of the organs which it supplies. If we look on an artery as a tube composed of tissues that differ largely in their oq:mnization and structure. we must necessarily consider their diseases to be equally varied, and we shall find that whilst the changes which take place in the external or cellular coat, in which the whole of the \'ital or nutritive activity of the vessel resides, arcchicflyofacon;;ervativccharactcr,thor::ethat.ha\'ethcirseatintheinternal and middle coats have a dcstructi,·e tendency. 1'his important difference in the character of the diseases of the coats of the ver::scl 1 is dependent on their relative degrees of rn.:icubrity and of vitality. 'l'he di.:icascs of the internal coat 
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are the most intcrcRting in a pathological point of view, those of the external 
coat in a practical one. 

The roats of an artery arc liable to the following chan7es :-1st. Plastic 
deposit on and under the lining membrane; 2d. Fatty and granular degenera
tion; and 3d. Calcification. 

1st. 'l'ILe plastic drpm•frs on the free surface Ul'C of a fibrino-albuminous chn
ractcr, occurring in the form of rounded, semi-transparent, and glist<>ning mas.::es. 
usually met with in the aorta or larger arteries around the mouths of their 
secondary vessels, or of aneurismal sacs i and not unfrequenlly agglomerated on 
calcareous spiculre, where they attain great thickness. 'They are almost struc
tureless, gelatinous, sometimes rosy-lookin!?', and cut with a hard cartilaginous 
section. 'l'he pla~tic deposits on the·attached surface of the linin,g- membrane 
arc opaque, :::cmi-transparent, ye1lowiHh-white, elastic, but hard masses, compoi:ed 
essentially of plastic matter with some oily globules intermixed. 

2d. The folt!J and granulm· dcgf11eratio11s of the internal coats are of the 
most intcrosting character, and play an important part in arterial diseases. 'J'hey 
occur under the different forms of athernrna and steafnmo, :rnd are met with 
either in the arlcrial coats themselves, or in the plastic depo!'its which occur 
upon or underneath them. These atl1eromatous deposits occur in very different 
forms, according to their age, &c. Their first appearance is in the shape of fine 
white opaque streaks, situated in the 1mbst..'lnce of the lining membrane of the 
artery. As such, they are most commonly met with in the upper part of the 
arch of the aorta and in the neighborhood of the orifices of' the l:ir7e arterial 
trunks; especially along: that part of the \"Csscl from which the intercostal" arise. 
Here they may be seen at a very early age. I have met with them in children 
of three, five, or seven years old. As the disease advancC's thrse streaks a:z-,!!Te· 
gate tof?ethcr so as to form a large, white, and opaque patch j in this condition 
the middle coat is implicatC'd. This becomes thir:rned by the pressure of the 
patch, and, from beinp- yellow and elastic, is altered into a grey, scmi-trani::parent, 
and inelastic membrane, which often becomes stained by imLibition with blood~ 
and c01·responds to the stcatomatous deposits of Scarpa and Hodgson. In the 
third sta.~e the patcl1 softens, becoming converted into a pultaceous, or cheesy 
ma£:s, and even sometimes undcrgoin7 complete liquefaction into a yellow creamy 
fluid, which has often been mistaken for true pu~. These chan;res will always 
be found to be dependent on the abundant formation of fat globules and scales 
of cholesterine in it. These l"Oftened atheromatous patches will be found to be 
situated in a kind of pouch or depression in the internal or middle coats of the 

F10. 165. F10. 166. 

Fatty deposits in internaleoatB. Earlystageofalheroma. 

artery, usually of a more or less oval shape. At tl1e same time that the ch~n!!:s 
:ust descriLcd arc going on in the coats of the vessel, an important altcrntl•Jn is 
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taking place in the connections between the internal and middle coats at the 
edge of the atherowatous patch; here they become firmly incorporated tog.ether, 
so that the one cannot be peeled away from the other, and the diffusion of the 
~oftenctl alhcroma. between the two membranes is arrested. So also, wl1cn the 
atherowa. is washed away by the current of the circulation, the infiltration of the 
blood between the coats and out of the pouch thus formed in the w:.t!ls of the 
arteryis}JrCVt>nted. 

1'he change:; just described ns taking place in the internal and middle coat~ 
l)f the Yessel are of a. destructive character, and tend to lend to its rnpture; 
but coincident with these, conservative processes take place in the external 
'!oat. This becomes thickened, indurated, and strengthened by the deposit of 
plastic matter, until at last it becomes the sole support of the veiIBel, round the 
exterior of which it forms a thick and somewhat rugged wall .. lt is especially 
opposite the deeper and more eroded atheromatous patc:hes that this consolidation 
of the external coat takes place, thus preventing _ 
the perforation of the artery ia this situatioa FJG. l 6i. 

The nature and seat of these changes will be 
understood by what has been already stated con
cerning them. Atheroma essentially consists, as 
was first pointed out by l\lr. Gulliver, in a fatty 
and granular disintegration of the arterial coats; 
the transformation into fatty and granular matter 
taking place both in old plastic deposits, and in 
the internal and middle coats of the vessel. 'l'he 
fatty matter consists of oil globules and cholestc
rine in ''arious proportions, (figs. 165, 166) the 
plates of cholesterine being largest and most abun
dant in those cases in which the atheroma is the Atberomn from old patch. 
softest (fig. 107). This fatty transformation is one 
to which the fibrous tissues generally are peculiarly subject, and to which tho!!,e 
that enter into the formation of an artery are especially liable. All those 
theories arc consequently erroneous which attribute atheroma to previous 
inflammation, to suppuration, or to a deposit sui generis in the artery. The 
primary seat of 1hese changes is the lining membrane of the vessel in the outer 
layer of which, corresponding to IIenlc's/c11estrated coat, they arc first met 
with, as I have often ob~erved after macerating and dissecting diseased arteries. 

'fhe most important con~equeoce of these changes in the Slructure of the 
artery is the effect produced upon the vital properties of the vessel; instead of 
being an elastic resilient tube, reacting on the contained blood and serving to 
regulate its distribution, it becomes inelastic, and consequently, either l!ra<lually 
dilates in its calibre under the influence of the outward pressure of the blood 
contained within it; or, becoming incapable of aidiug in the distribution of the 
vital fluid, tends to impair the due regulation of the supply to the organs to 
which it leads, and thus may indirectly occasion a dimi11uLiou or even lo~s of 
~~~~e~itality, giving rise to softening, disintegration, or mortification of their 

3d. Calcification of the arteries comes nc1:t in order of frequency to their 
fatty disintegration. 1'his eonsii:.ts in the deposit in their coats of a. quantity 
of hard and gritty earthy and saline matters, which, though commonly called 
o:s.~eous 1 presents none of the true characters of bone, no trace of' bone-corpuscle 
ur of vascular canal being ever traceable in them. .Microscopical examination 
sh?ws them to consist of an irregular crystalline, granular 111ass, without any 
ev~dencc of org.rnization, composed, according to J .. a1;;saignc, of 50 parts of 
animal matter, 4H of the phosphate, and 2 of the carbonate of lime in every 
100 The deposit always takes place iu the first instance in minute sabulous 
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'l'hc structural lesions tlrn.t have just been described produce certain local 
effects, often of' considerable importance, on the parts which the affected ves~els 
supply with blood. For the proper and healthy nutrition of a li111b or part to 
Le carried on, two ,c:rcat conditions are required so far as its arteries arc con. 
cerned. 1st, that the integrity of the structure of the walls of the n'>'!<CI~ con. 
tinues perfect; and, 2<l, that their channels remain pervious; for althou~h the 
arterial system possesses remarkable conservative power in its arrangement and 
distribution that tend to counteract these effects, yet, by slow degrees, a dctc. 
rioration of function and disintegration of structure take place in the part imme
diately supplied by the diseased vessel. Thus, in the limbs, we have all the 
signs of a. defective circulation, coldness of the foet, cramps, and spasms of the 
mm=clcs; whilst in organs1 softening of tissue, fatty degeneration, and other 
evidences of the want of a proper supply of hlood leading to impaired nutrition 
manifcstthcmiselves. ]3csidcs thescwnious changes tha t tnkc place in the parts 
to which the disc::tsed arteries arc distributed, ulterior effects arc produced upon 
the nssels themselves, which may lead to important consequences. 'l'hesc con
sist in ulceration of the coats of theartery;-theiri;;pontancous rupture; the 
contraction or occlusion of the interior of the ve~sel; and, lastly, its dilatation 
into some of the various forms of aneurism. 

'l'hc ulreration of arteries, though frequently spoken of, in rea lity seldom 
occul's; the so-calleJ ulceration bci115 in general an erosion occa!'ioned by a 
patch of softened athcroma and ib in\'esting membrane having been carried 
away by, and into the current of blood, which then washes the base of the 
depression thus produced in the micl?le coat, but. is pr~,·cnted extending
bctwcen the coats by the process of fusion and cohesion which takes j)lace in 
them arounJ the patch. 'l'his apparent ulcer is deepened by the deposit 
around its margin of plastic matter, often in large gclatiuous-looking ma.!:i.!:ies. 
When true ulceration of an artery t::tkes place, it is by cfestructive action from 
without, and not by any of these disintegrating processes commencing within 
the vessel. 

'fhc sprmtrrneous 1·11pture of an artery is of rare occurrence, and nc,·cr hap
pens without disease of its coats. }~xperiments made by Dr. Peacock, which I 
ha,·c rcpeated 1 and the accuracy of' which I can fully confirm, prove that a 
healthy artery will susta in a very great pressure of water injected into it, with
out its walls giving way. But if these have been softened or 'vcakcned by 
disease, they may be unable to resist even the ordinary impul~c of the blood, anJ 
if this be driven on by any unusual forcible action of the heart, as under the 

~:~~;~1;: ~,~:l~ld~~nn~~~~c~~o:.!r~~~~uo~·n~x:1~·~~~1\~ ~:ei~ n~~e~!~~a~~~· a~~h~:l~~: 
rcous patches, were it not for the conservative consolidation of the external coat 
of the vc:sscl supplying that resistance which had been lost by the destruction 
of the internal and middle tissues. Hence this rupture is most frequent in 
those vc:-:scl!<, the oute r co:\~ of which is thinnest; and in which consequently 
it can least supply the place of the others, as in the arteries of the brain and 
the intra-pericardia\ aorta. 

The co11//'(lction and ucclmion of arteries are by no means rare sequences of 
the strnctural lesions of these vessels. 1Ye have already seen that these con· 
ditions may arise from inflammation of the coats in any way excited, as by the 
JWC8sure of tumors; but, be~ides this, the structural changes that take place 
may produce narrowing and closure of' the vessel in ,·arious ways. 'l'hus the 
diseased patch may project into the artery in such u manner that plastic matter 
and coagulum arc gradually dcpo:'lited upon it until the interior of the n~"~I 
is blocked up; or the irritation of the morbi<l products may ~ivc rise to cbronte 
inflammation in the coats, occasioning contraction, the effusion of lymph, and 
their consequent occlusion. In one or other of these ways, arteries of all 
magnitudes may be gradually narrowed and at last completely close<l, and yet 
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the patient survive; anJ. the parts supplied by the obstrnctcd vc~scl m:lintain 
their vitality in consequence of the collateral circulation being sufficiently 
active to keep up the supply of blood to them. The ves:;els that are most 
frequently blocked up in this way arc the tibials; next to these perhaps the 
carolids; the other arteries are but rarely so occluded. Yet many inst::mccs 
have been collected by Tiedemann of this morbid process affecting most vessels; 
but more especially the iliacs, the brachia!, and axillary arteries, and the 
ditfereut branches of the abdominal aorta. Tiedemann records from Yarious 
sources no less than eight cases in which the abdominal aorta was completely 
closed, in all of which so full and efficient a collateral circulation had been set 
up, that the vitality of the lower part of the body was perfectly maintained, 
and in most the morbid state not suspected during li fe. llesides these cases, 
he states that there are twelve instances on record of great narrowing of the 
aorta at that poiut where the ductus arteriosm~ is implanted into it in f~tal life. 
These would appear in some way connected with the closure of the duct, as in 
every CU$e the indentation was greatest on the con\'ex part of the aorta., which 
had been drawn in towards the mouth of the <luct, :.is if the \'ital contractile 
force necessary for the closure of this had extended itself to the aorta, and 

pro~~:~ ~:~m~r t~~ioanrt~~i~~· narrowings, or occlusions, occur in a gradual 
manner in early life, or in a part where the collateral circulation is free, no 
ill effects result; hut in an opposite condition the interference with the circu. 
lation leads to the local death of the part supplied by the diseased ''eSBel. Thil' 
is particularly the case in the lower limbs of old people, where the circub.tiov 
is extremely feeble, both as the effect of age an<l in consequence of dil:itanc" 
from the heart, and it is in this way that the true senile gangrene or mummi· 
tication of the limb occurs. The pathology of this affection has already been 
adverted to, but it may not be out of place to state here, that whilst some ha\'Ct 
con~idcred lhe gangrene as entirely the result of art-critis, others look upon it 
as consequent on the occlusion of the ve:.sel from disease of its coats, and each 
party has laid down principles of treatment in accordance with their view of 
the pathology of the affection. From what has preceded, it would' appear that 
the arteries of' a limb may be occludcd 1 and that consequently gangrene may 
result from either condition. The occlusion from acute arteritis followed by 
gangrene, most frcc1uently occurs in the upper ex.tremitieg and in young or 
middle.aged people, is preceded by local and constitutional symptoms of infiam. 
rnatiun1 and, in it, the artery presents on exan1ination the trne inflammatory 
plug. The occlusion from calcification and atheroma chiefly occurs in the 
lower ex tremities, and in old people, is preceded by a. rigid condition of the 
\"essels, by cold feet, cramps, numbness, and weakness of the legs, and after 
remo\'al, the arteries will be found to Le converted into rigid unyiel<ling ealea· 
reous tube:-;1 with some deposit of athcroma, and with wa:x.y.Jookiug masses of 
ti.brine filling up their interior. Besides these two distinct forms of the disease, 
there is a third and ,·cry C'ommon variety, in which a low form of infiammat~on 
takes )Jlace in previously diseased arteries, and in which we find a cowbinauou 
of the two conditions. 

With regard to the treatment of narrowing, or occlusion of the arteries un· 
connect~ with gangrene, I have little or nothing to sa.y1 except that if there 
be reason to suspect such occurrence iu a limb, care must be taken to keep the 
vart warm by means of appropriate clotbiug, and if there be much pain, to 
uilay this with opiates. If gangrene have come on, it must be treated with re· 
forencc to its cause; when connected with arteritis, it has already been dis· 
cus.::;eU 1 but when it occurs from structural disease of the coats of the vessel, 
t~en the treatment must be directed L>y the existence, or not, of any complica. 

:~n~i:~~JF~":~ocng~~::,~o~~:.~,•;.::~tt~7~,~~;~c~~lcs that have bccu laid down 
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CHAPTER XXXVI. 

ANEURISM. 

WHEN the art~rial walls .lin .. ' 'e undergone more or less fatty degeneration, 
whether that consist in the distinct depo:sit of patches of athcroma, or in a sort 
of molecular deposit of fat globules in the tissues comprising their coats, their 
natural elasticity and rcsiliancy become lost, proportionately to the amount oi' 
fatty change that has taken place within them. Hence, as the artery become!! 
less and less able to contract on its contents, and to recover during the diastole 
the tension exercised on its w~lls during the systolic impulse, it gradually 
becomes distended by the repetition of the shocks which :~. sulltains, and thus 
either complete or partial dilatation of its cavity takes place. I believe that 
this loss of' ela~ticity and of power of contracting on its contents, which even
tually result:; in the dilatation of the vessel, never occurs except as the re~ult 
of previous disease of the coats. In the very numerous specimens of dtlate<l 
arteries that I have examined, I have never found one that had not undergone 
fatty degeneration, or atheromatous deposition. Calcification, on the other 
hand, rather prevents dilatation of the artery, by hardening the coats ancl con
verting them into rigid inelastic tubes; but athcroma softens them, and causes 
yielding of that portion of the vessel affected by it. I have frequently observed 
that the whole of the artery may be healthy except at one part, where there 
was an atheromatous patch, and that there the vc~scl was dilated; or that the 
whole of its coats might be calcified exce1Jt at one spot, where atheroma was 
depositedi and where consequently the coats had yielded under the outward 
pressure of the contained blood. This general or localized dihl.tation of the 
arteries is terwe<l aneurism, an affection that is, I believe, invariably dependent 
upon the coats bavlng been softened, atrophied, :rnd disintegrated by fatty 
degeneraticr:, and conser1uently yielding to the eccentric pr('SSure of the con
tained blood. 

Aneurism may be classified as follows: 
1. Fusiform. -'l'rue. 

2. Saccubtcd.- {; ~~·s~ . ..... ... {~ g~~;s~~~ribed. 
3. Dissecting.-
1st. 'l'he f1w/onn or tubulat aneurism is a preternatural dibtation of an 

nrtery, all the coats of which are equa lly expanded through the whole circum
ference of the vessel. It most frequently occurs in the aorta, but may1 though 
rarely, be met with ebewhere. These fusiform aneurisms are not mere dilata.ti1J11s 
of the vessel, but there is elongation, thickeuing, and degeneration of its walls 
as well. '..L'he elongation of the artery in these fusiform aneurisms is a~ marked 
as its dilatation, aud is always very considerable. Thus, the arch of the aorta 
may attain a l<lngth of several inches: with a considerable space between the 
origins of the carotids, the innominat::i. and the rnbclavian, at the sav.i.e time 
that its walls are greatly thickened, nodulated, and rugged. Sometimes several 
of these tubular or fusiform aneurisms are met with in the same vessel, with 
healthy portions of the artery bet.ween them From these dibtatious saccnlated 
ancli;:!sms not uncommonly spring. Ou examining the structure of a fusiform 
aneurism, it will be found that it is always composed of a uniform expansion 
of all the coats of the artery, which are at the same time somewhai altered iu 
character; thus, the outer coat is thickened, the middle rigid and inelastic, an.d 
the inner one stiffened, rugged, and tuberculated: by the depositiou beneath it 
if various plastic and ath~romatom; masses. No coagula, howeYer, are founJ iu 
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tl1e~e dilatations, but a few filamcnt.'lry shreds of fibrine are occasionally seen to 
Le auached to their inner wall. 'l'hc arteries that are usually the scats of these 
peculiar changes are the arch of the aorta, the ilia.cs, and the fcmorals; this 
particular form of aneurism never occurring in any vessels in which the yellow 
elastic coat is not largely developed, and hence not being met with in arteries 
below the fomora ls in point of size. 

These fusiform dilatatious, especially when seated in the arch of the aorta, 
may attain a very considc~ablc magnitude, and may consequently exerc ise very 
injurious pressure ou contiguous parts; thus producing g rc<lt distress and dan3cr 
of life to the patient. 'l'hcy are usually extremely chronic, increasing but very 
slowly, and being compatible with existence for many years, but at last they 
usually destroy the patient. and they may occasion death in SC\"crnl ways; thus, 
if situated in the aorta, the great mass of blood in the sac may, Ly impeding 
the circulation, overpower the heart's action 1 so that it may be unable to recover 
itself, and a fatal syncope be induced. Thcn 1 again, death may result by their 
pressure on imporWnt parts, as on the bronchi or oosophagus; this, however, 
rarely occurs, unl ess it be that a sacculatetl ancurism, springi ng from the fusi
form one, has given way. When, however, the tubular aneurism of the arch 
of the aorta. occupies the intra pericarclia l portion of the vessel, it uot unfre
qucntly happens that, owing to the absence of an external coat in this situation, 
the artery may rupture at this point. It most commonly happens that a fusiform 
aneurism remains in a. quiescent st.ate, bein~ a source of discomfort, bu t not of 
Jeath, to the patient, until the sacculated form of the disease spring from it~ 
side, and that this becoming the more formidable affection, brny destroy life in. 
some of the ways peculiar to it 

2d. Saccu/uted aneurism. -By the sacculated ancurism is meant a. tumor 
that springs from the side of an artery or of a tubular aneurism, with the inte-
1·ior of which it communicates by a narrow aperture, call ed the mouth of the 
i-ae. It is generally di\·idcd into the true and Jidi;e varieties. By the li'ue 
sacculated ancurism is mear.t a. pa rtial dilatation of all the coats of the vessel; 
by the false sacculated aneurism the dilatation of one, or at most of two coats, 
with the rupture of the others. 

The existence of true socculated aneurisms has been denied; thus, Scarpa. 
doubts the occurrence of such a disease, and Bizot seems disposed to co incide 
with him. With these eminent pathologists, however, 1 cannot agree, and 
though I am willing to admit that many of the so-called true aneurisms are not 
so in reality, yet I cannot doubt, from repeated observation, that Hodgson is 
right in saying that in their early stages aneurisms arc not unfrequcutly of the 
true kind. Thus, we occasionally meet, as Dr. Peacock has pointed out, with 
small digital pouches springing from the walls of sorne of the larger arterie8, 
through the whole of which the externa l, middle, and internal coats can be 
demonstrated by maceration to exist; aud in those ancurisms which arc formed 
by the dilatation of a comparatively large portion of the arterial wall, it not 
unfrequently happens that the t umor remains of the trne kind for some time, 
as I have had occasion more than once to ascer tain by careful dissection. llut 
after an aneurism has attained a certain size, its coats become so fused together, 
and so .closely incorporated with the neighboring tissues, that their precise 
structure cannot be made out. Indeed, for a sacculatcd ane uri>:m to be of the 
frw• kind, I believe t hat two conditions arc necessary: 1st. 'J'hat the tumor 
i~sclf be small; and, 2<l. That the mouth of the sac be of tolcral>ly large dimen
Hons. Porter says that he has ncYcr met with a true ancurism larger tha n a 
small orange, and, certainly, none of tl10~c that I have seen, provided they were 
of the sacculated kind, have exceeded this size. In true sacculatcd aneurisms, 
also, it is ncces~ary that the mouth of the sac, or that portion of it which com
municates wi.th the interior of the artery, should be of a good size, and uot. bear 
too great a d1sproportion to the wall of the tumor. I cannot conceive a large 
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sac with a small mouth to be a true aneurism, for, as the month of the sac cor
responds exactly in size to that portion of the arterial conts which have been 
originally dilated, it is not easy to understand how a large sac can be expanded 
out of a small segment of the wall of the artery; though, as in all cases of true 
aneurism, however small they may be, the size of the sac greatly exce'eds that 
of its mouth, it is clear that there must have been, not ouly expansion, but a 
degree of hypertrophy and overgrowth of the wall of the vessel, just as in the 
tubular aneurisms. 

By false sucrnlated oneurisni is meant that variety of the disease in which 
the internal, or the internal and middle coats, haYC been ruptured, and are con
sequently deficient. These are by far the most frequent forms of sacculated 
aneurism, and are those which are met with of so great a size. In by far the 
majority of these cases, the internal coat and the innermost layers of the mid
dle coat have been destroyed by atheromatous degeneration, lca,•ing an erosion 
or d?pressi~n in the in~crior of the artery, with weakness of the corresponding 
portion of its wall, which bccouies expanded by the outward pressure of the 
blood. In these cases the sac is principally formed by the expansion of the 
outer coat, to which some of the layel'S of the middle may still be adherent; 
but which is essentially strengthened and thickened by plastic deposits, and by 
adhesions to neighboring parts, which have fused into its composition. In these 
cases there is outgrowth, hypertrophy, and new deposit in and upon the external 
coat, as is evidenced by its actually becoming thicker, in.stead of its being 
thinned, as it would be were it only expanded. The formation of an aneurism 
by the hcrniary protrusion of the internal and middle cants through an ulce
rated aperture in the external coat, has been described; but though there is a 
preparation in the Museuru of the College of Surgeons, that is supposed to 
illustrate this fact, I doubt the existence of such a form of the disease, and 
after careful examination think that the preparation in question looks rather 
like an artificial dissection, than a true rupture of this dense and elastic coat. 

A false aneurism may always be readily distinguished from a true one, by 
the greater magnitude that it attains, by the size of the sac being out of all 
proportion to that of its mouth, and on a section of this being made, by the 
middle coat being seen to terminate abruptly in a thick and dense ring imme
diately around the mouth and neck of the sac. A false aneurism may either 
be so from the very first, the internal and middle coats having been destroyed 
by softening and erosion, and the external expanded and hypertrophied into a 
sac; or it may originally have been a true ancurism 1 some of the coats of which 
having given way, the com1en;ion into the false variety of the disease has taken 
place. 

Surgeons generally recop:nise two varieties of false aneurism, the circum
scribed and the <Hj}itsed. By the cfrcumsaif)('d false aneurism

1 
is meant that 

form of the disease in which the blood is still contained within a sac, formed 
by at least one of the arterial coats, howc,·er expanded and altered in its struc
ture this may be. The diffused form of false aneun·sm includes two distinct 
varieties of the disease. ln one case there is rupture of the sac, and general 
and wide-spread cxtravasation of blood into the cellular tissue of the limb or 
part. In tbe other case it happens that the sac formed by the dilatation and 
hypertrophy of the outer coat of the artery is ruptured, and the blood, although 
effused beyond this, is still confined in :i. sac of condensed cellular tissue, formed 
by the matting together with coagulum an<l lymph of the structures into which 
the blood bas been effused. 

3d. 'fhe disse1·li119 aneurism. is a remarkable form of the disease, originally 
described by 1\Ir. Shackleton, in which the sac is situated in the wall of the 
artery between its coats. It originates in consequence of the internal coat of 
the vessel becoming eroded, and giving way before any of that adhes.iou ancJ 
matting together of the tissues around the patch has taken pface, which pre· 
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vents the blood being forced between the different tunics of the artery. The 
rupture, although originating in the interna.1 coat, always extends between the 
layers of the middle oue, splitting this up into two laminre, and in some cases 
it also separates the middle from the external tunics of the vessel. On exa
mining the artery in a case of dis5ccting aneurism, its coats will always be found 
to be easily separable from one another, and to be very laccrable, often appear
ing soft and sodden as if macerated. For the production of this disease, indeed, 
two conditions are necessary. 1st. That there be atheromatous disease of the 
artery, destroying a portion of the internal and of the innermost layers of the 
middle coat; and 2d. That there be not only a want of plastic matter effused 
about the diseased part of the ''esscl, but also a general softening of the tissue 
of the middle coat, with want of cohesion between the different tunics of the 
artery; this indeed may be considered as the essential condition that disposes 
to the formation of a dissecting aneurism, and that causes the disease to assume 
this, rather than the sacculated form. 

1'he rupture eonstituting dissecting ancurism always takes place longitudi
nally along the middle coat, and may often extend to a very considerable dis
tance. Thus it may reach from the arch of the aorta to the iliacs, or from the 
same part to the bifurcation of the carotids. rl'he disease only occurs, however, 
in the aorta, and in it.s principal branches; in those arteries indeed in which 
the mi<ldle coat is highly developed, and the yellow elastic tissue abundant. 

These dissecting aneurisms arrange themselves into three distinct classes. 
1st. Those in which the blood, after having passed for a distance of several 
inches, or even more, through the substance of the middle coat, bursts through 
the external coat, and becomes effu~ed into the cellular tissue outside the vessel, 
and around the seat of rupture, or into the neighboring cavities. In these 
cases, which constitute the most common variety of the disease, death usually 
rapidly occurs, the patient feeling intense pain along the line of rupture, and 
foiling into a. state of syncope. 2d. The external coat may become so thick
ened and strengthened by the deposit of plastic matter, that it resists the im
pulse of the blood, which consequently continues to pass between the layers of 
the middle coat, until it meets a softened and atheromatous patch, and then 
again bursts into the canal of the artery. In this class of cases the patient may 
live for years after the occurrence of the rupture, the new channel that the 
blood bas taken becomiog lined with a dense smooth membrane, and resembling 
closely the interior of the artery, from which, however, it is separated by a kind 
of septum or mediastinum. The appearances presented by the vessel in this 
tOrm of the disease have occasionally been erroneousli'. described as constituting 
a double aorta. 3d. The blood may find its way between the laminre of the 
middle coat, but does not escape again by rupture of the external, or by the 
giving way of the lining membrane of' the vessel. A sac i!'l consequentl.y formed 
in the substance of the middle coat, which mh.y become chronic, but will at last 
gi"'e way by external rupture. 

The progression of' changes leading to the formation of an aneurism is conse
quently briefly as follows :-The coats of the artery undergo fatty degeneration, 
oind atherorua is deposited at one part; this softens, and the lining membrane 
c::overing it, with perhaps a portion of the inner layers of the middle coat, 
becomes eroded; or the walls of the vessel may be weakened at this point 
without any destruction of their coats. Cohesion, however, takes ]Jlace between 
the tissues of the vessel at the eroded or weakened spot; and the outer coat 
becomes stren_!!thened and thickened by the deposit of plastic matter. Dilata
tion next takes place at this point; if of the entire coats, a. true aneurism. is 
formed; if of the eroded tunics, a false aneurism occurs: but if no cohes10n 
have previously taken place between the different coats of the vessel, th 
blood becomes effused into and between them, thus constituting a dissedi11v 
aueurism . 
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Structnre of an a11eurism. -An aneurismal sac, if it be compo~erl of n dila
tation of nll the coats of an artery, may be recognised on dis::;cclion by the 
atheromatous and calcareous dcposirs whi<'h arc met with in the tissues of' \1 hith 
it is composed. lf' it be a false :rncurism, it will be found that there i8 littlr, 
if any, of these deposits in the walls of the sac, that the middle coat usually 
termina.tes abruptly at its mouth, and that the external coat is greatly thickcnc.-d 
and strengthened by the deposition of plastic matters. Aneurism:d sacs may 
vary in size from tun1ors not larger than a cherry, to growths the magnitude of 
a cocoa-nut or large melon. The mouth, which is oval or round in shape, nries 
greatly in size, being always very small in proportion to that of the sac. l"su
ally the interior of an aneurismal sac contains a quantity of decolorized fl.brine, 
arranged in concentric laminre of but moderate tl1ickncss; these laminro of 
fibrine are of' a pale-buff color, dry and somewhat brittle where they arc most 
closely applied to the wall of' the sac; the more external on('S appear to be 
those that arc first formed, and occasionally are found to have undergone a kind 
of athcromatous degeneration; as we approach the interior of the vessel, they 
become softer and morn colored; and, at last, in the central portions dark 
masses of coagulum arc often met with. This decolorized fibrine appears to 
proceed from two sources; it is partly deposited from the blood which is beaten 
up in the interior of the sac, and thus deposits its fibrine much in the same way 
as when it is wl1ipped in :111 ordinary vessel; this is probably the manner in 
which the principal masses are deposited. In some cases, however, it would 
appear as if it were formed by deposition from the wall of the anelirism; for 
the mass not being out of the current of the circulation, cannot well have Leen 
deposited from the blood, but must in all probability have been the result of the 
effusion of' pla:o:tic matter from the wall of t be sac; under these circmm.t:mccs 
there is little or any of that stratified arrangement that is so observable in the 
ti.brine that is deposited from the blood. '.l'he black coagulum that is occasion
ally met with in the middle of aneurisms differs in every way from the lami
nated fibrine just described, and is evidently the result of simple coagulation. 
The use of the deposited fibrinc appears to be in a great. measure to strengthen 
the walls of the sac, and thus to prevent the too rapid increase of the tumor. 
Another great purpose that it serves is to lessen the capacity of the sac, and 
thus to diminish the distending force of the blood which is injected at each 
stroke of the heart; the outward vressure depending as much on the area of 
the sac as on the force with which the blood is clriYen into it. 'l'hcn, again, 
the lining of the walls of the sac with such a tough and elastic materitil as the 
stratified fibrine, must greatly tend to deaden and break the force of the shock 
of the wave of blood that is projected against what would otherwise be an 
unprotected and expanded membrane. In those eases in which the laminated 
fibrine is small in quantity or altogether deficient, the aneurismal tumor 
rapidly increases, with a forcible pulsation that is not met wit.h under other 
dreumstances. 

Pressure-ejfccts.-As the sac of an aneurism enlarges it exercises injurious 
and often fatal effects by its pressure upon contiguous parts. These pressure
rjfects deserve attentive consideration and study, as they constitute an important, 
and, in some instances, the sole element in the di.:agnosis of the existence of this 
disease. The compression cxernised upon the veins not unfrequently gives rise 
to narrowing, or even complete obliteration, of the1argest of these; thus occa
sioning oodema of the parts from which they take th('ir origin, a varicose and 
g-reatly en larged condition of the subcutaneous veins, and in some cases even 
gangrene of the limb. The pressure of the sac, also, on neighboring arteri~s, 
or even on the upper part of the very vessel from which it springs, and its 
interference with the general capillary circulation of a part, is commonly asso
ciated with the venous compression1 and may considerably in?rcasc the ill-con· 
sequences resulting from it. The pressure upon a neighboring artery may go 
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tl10ugh, when this approaches the surface, much information can be gamed by 
palpation. 

::l!Jmptoms of an external circumsn·ilJed anr11rism. -The tumor is u~unlly 
round or oval, distinctly circuruscribcd, and is ~ituated upon, and in close con
nection with some large artery. It is at first somewhat compressible, but after. 
wards becomes more and more solid, as fibrinc is deposited in it. The mo .... t 
marked sign is perhaps the pulsation that is felt in it from the very first. Thi~ 
is of a distcnsile, eccentric, and expand inµ: char:.ictcr, separating the haucls when 
laid upon either side of the tumor, Ly a distinct impulse from within outwnrds. 
The pulsation is more forcible iu thu::;c aneurisms in which there is but little 
laminated fibrine, and as this increases in <1uantity it gradually losrs its hard 
expanding character, being conycrtcd into a dead thud, and in some cases ceas
ing entirely. When obscure, the compression of the artery below the sac will 
cans~ it to become more distinct, or it may be increased in ~orce by elevating 
the hmb or part affected. When the artery abo\'e the sac 1s compressed, the 
fl.ow of blood into the tumor is necessarily arrested, and a. considerable quantity 
of its more fluid contents may be s<1ucezed out by gentle pressure. If the hands 
are then laid upon either side of the tumor, and the pressure suddenly taken 
off the artery, the blood will be found to rush into and distend the sac by a 
sudden stroke. scpar:1ting- the hands from one another. This sign may be looked 
upon as one of the most characteristic ofaneurism. 

The bruit or sound cmilted by the blood in its passage through an ancurismal 
sac, is a sign that was fir:>t noticed by Ambrose ParC. These sounds arc of very 
various characters, being usually of a loud rasping or sawing nature; loudest 
and roughest in the tubular aneurisms. In many c3ses they are altogether 
ab:sent; this cspeci:i.lly happens in sacculatcd nncurisms with small mouths, or 
in those that are much distended with coagula and blood. 'l'he absence of any 
sound 1 therefore, in a tumor must not be taken as an indication of its not being 
an ancurii:::m. The sounds are usually best heard in those tumors that are not 
too fully distended with blood; indeed they are usually more distinct when the 
sac is partially emptied of its contents. 'l'hus1 for instance, it not unfrequently 
happens th:i.t in au aneurism of thC' ham or thigh no bruit, or but a Ycry faint one, 
is perceptible so Ion~ as the patient is standing up; but if be lie down, and ele
vate the limb so al:! to empty the sn.c, then it is very distinctly audible. Another 
sign of consi<leralilc importance consists in the diminution in the size of the 
tumor, and the cessation of the pulsation of the bruit in it, that occurs on com
pressing the vessel leading to the sac1 and the immediate and sudden return of 
these signs on removing the pressure from the artery. All the symptoms that 
have just been described arc peculin.r to and characteristic of n.netirism, being 
dependent on the communication that exists between the artery and the S3C. 
'!'hose that result from lhe pressure of the sac upon neighboring parts are com
mon to ancurism and to nny other kind of tumor; but though not of so special 
a character as those that have just been described, they are of considerable 
importance in determining the nature of the disease when taken in conjuuction 
with the other symptoms. 

One of the most common pressure-effects of aneurism is the occurrence of 
ccdema of the limb or part, owing to the compression exercised by the tumor 
upon the larg_e and deep venous trunks in its Yicinity. The consequent obstruc
tion to the venous circulation in the interior of the limb may also give rise to a 
distended or varicose condition ofthesubcutancousvessels,and in some instances 
it may even go on to the production of gangrene. 

The compression exercised by the tumor on neighboring nerves and tissues 
may, in many cases, be the cause of extreme suffering to the patient. The pain 
ii;; usually of two kinds, either Jancinating nnd radiating along the course of the 
nerve that is compressed, or, when the tumor presses severely u1Jon neighboring 
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parts and tis~ues, more. especially if it gi,·e rise to erosion of the bones as in fig. 
171, an achrng, burning, 
tearing,orboringscnsatio1:i, Fio.171. 
is often experienced in the 
part subjected to the pres
sure. In othercascsagain1 

important modifications in 
the function of parts take 
place, in consequence of 
thcpressurethatisexcr
ci1<ed upon their nerves. 
'l'hus, for instance, the 
compression of the recur
rentlaryngeaJwilloccasion 
hoarseness of voice and 
difficulty of breathing, de
pending on spasm of the 
glottis. Besidesthesemore 
immediate effects, various 
remarkable symptoms may be produced Ly the pressure of ancurisms on different 
organs or mucous canals in their vicinity, and by the consequent interference 
with the function of these parts. 

Sgmptoms of a clijjitsed aneurism. - \1i~hen an ancurism becomes diffused, 
the sac having given way, but the blood being still bounded by the tissues of 
the limb, the patient ex.pcricnces a sudden and acute pain in the part, ancl 
mmally becomes pale, cold, and faint. On examination it will be found that the 
tumor h:u! suddenly and greatly increased in size, at the same time that it has 
lost its circumscribed and distinct outline. The limb niay also become ccdcma· 
torn, or will suffer in other ways from the diffused effects of the prc~sure of the 
ancurismal swelling upon the neighboring veins and tissues. At the same time, 
the circulation in it bciug greatly obstructed, the limb may become cold and 
livid, and a sensation of weight and f?encral inutility will be experienced in it. 
Under these circumstances the ancurismal swelling m:.ually becomes harder, in 
consequence of the coagulation of the blood in the cellular tissue around the 
sac, by which indeed the further extension of the disease is arrested, and a 
fresh boundary is often formed, so as to limit the extravasated blood. If it be 
left to itself, the tumor will now usually rapidly increase in size, with much 
pulsation 1 and perhaps evidence of inflammatory action around it, so that at last 
it may so choke and obstruct the circulation through the limb as to occasion 
gan~reu c of it; or, if it advance towards the surface, external rupture of the sac 
will speedily ensue. 

In other cases, again, it happens that when rupture of the sac takes place, 
the effused blood, instead of being limited by the imrrounding cellular ti!;sue, 
becomes suddenly and widely cxtravasatcd into the substance of the limb. When 
this untoward accident happens, the shock and local disturbance are very great, 
ond the patient is suddenly seized with a very severe lancinating and numbing 
pain in the part. This pain is most severe in those cases in which the rupture 
takes place under the deep fascire, by which the <:ff used blood is tightly bound 
down; and ma.y be so sc\·erc as to occas ion syncope. In other instances agai n, 
faintness occurs from the sudden loss of blood out of the current of the circu
la1ion into the substance of the part; the swell ing being greatest in those in
st?nces in which the blood is suddenly and largely effused into the cellular til'suc. 
It the extravasation happen in a limb

1 this will become greatly swollen, hard, 
brawny, and cold. 'l'hc superficia l veins are congested, and the circulation in 
the lower parts of the member is soon completely arrested by the pressure of 
the cxtravasatcd and semi-coagulated blood upor. its vessels, more particularly 



the larger venous trunks. In consequence of this, gangrene of a moist kind 
usually makes its appearance, an<l .speedily destroys the patient's life. 

~Perminations. - Svppuration with sloughing of :ui aneuri);mal sac, is not of 
very frequent occurrence, but is especially apt to happen in tho1:ie casN; in which 
the disease has increased rnpidly, or suddenly become diffuscd 1 with much heat 
and tension of neighboring parts. It is peculiarly lik ely to happe11 in tumors 
of a large size that have become partly diffused, that arc filled with nrn~!'C!i of 
dccolorized fl.brine, and that arc situated in places where the cellular tis~uc is 
loo~c and lax, as in the axilla. The symptoms of this condi tion impending-, are 
swcllin~, tension with heat, throbbing, and redness of the parts around the 
tumor, the integumeuts covering which, pit on pre~surc, and are evidently deeply 
inflamed, at the same time that there is a good deal of foyer an<l genera l consti· 

~~t!o::~!c~~:~t~~~:~; t~~ t~:i1~u~~:;~it~;1 t~:"~~1~~:; ~~~o~:~~~n~.:~ ~i~~ 8li~dc~~~~1~ 
part, where poin ting takes place i and if the e:urgcon make an incision into it, 
or if the tumor burst, as assuredly it will if left to itself, a quanti ty of sau ious 
pus mixed with large masses of broken-down coagula an<l fibrine will be let out. 
'l'hc discharge of the conte nts of the ancurismal sac disintegrated by, and mixed 
up with the results of suppuratiYc action, may be followed by so profuse a gush 
of arterial blood that the patient is suddenly exhausted. l\Jost commonly, how
ever, no immediate arterial hemorrhage occurs, but in the course of a few hours 
or days, as the deeper coagula are loosened, this sets iu, and recurring from time 
to time speedily carries off the paticut. In some extremely rare cases it }i:13 
happened that the inflammation thus set up occludes that portion of the artery 
that communicates with the ancu ri smal sac, and that thus a spontaneous cure 
results by its obstruction, and by the adhesive inflammation of the vessel. 

'l'he .~po11to11eous cure of nn aneurism is a m:i. ttcr of' very rare occurrence. 
The manner in which it happens has been especia lly and ably studied by )fr. 
llodgso 11 , and more recently by Dr. Bellingham , an<l the }Jathology of this pro
ee~:; is of considerable interest from its bearing upon the cure of the disea~e by 
surgical operation. The spont:i. ncous cure of an aneuri sm, as has already Leen 
statcd 1 may accidentally, though very rarely, occur by the inflammation of the 
tumor :i.ud consequent obliterat ion of the artery i but this is not the way in which 
it has most frequently been found to happen. It is by the ~ra<lual deposition 
of laminated fihrine in the interior of the sac that it is filled up com plete ly. 
This process can only take }Jhlce in arteries of the second or third magui
tudc, and never in aneurisms of the aorta ; and can only happen io the saccu
la ted ancurisms, the fu;:;iform not admitti ng of it, it being neccSt:'ary that the 
blood flowing through the sac Le somewhat retarded in its passage, so as to give 
time for the deposit of its fibrine upon the interior of the tumor. This proce~s, 
which is a very different one to the coagulation of the blood, is au increase of a 
natural condition always going- on in the sac. In all cases of sacculated aneu
rism, there is a tendency to the production of a spontaneous cure, though this 
is so rarely accompli~hed. 'l'hc tendency to it takes place by a contraction and 
partial occulsion of the artery Le/ow the sac, and the consequent diminished 
force of the circulation through it, by which the dcpo:;ition of fibrinc is greatly 
increased, at the same time that the collateral VC8scls given Qff above the sac 
often enlarge to a considerable extent, and thus di v<'rt blood away from it that 
would otherwise have passed through it. This condition of the vessel below 
the sac, may be looked upon as the first and most important step towards the 
coni<olidation of the tumor. 'l'hc process is olso materially assisted by the 
mouth of the sac being small , and so situated that the blood cannot be directly 
driven into it. 

For the spontaneous cure to take place, it. is howcYcr necessary that the cur· 
rcut of blood should continue to ci rculate through the sac. If it be suddenly 
£.nested, coagulation of the blood which happens to be in the sac, may take 
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place in it~ interior, which thus becomes filled with a large dark soft clot of 
bloodj but the e:-<sential clement in the consolidation of the tu1uor1 the depo-
3Jtionofstratified fibriue, doe!i not take place in thil:'I way; the ~uddcn formation 
of the dark eoagulum, which acts as a foreign body, is indeed apt to induce 
suppuration and sloughing of the sac an<l nei~hboring ti--sues, hence it is 
rather prejudicial than otherwise. Dut though the blood continue to circulate 
throu~h the sac, the deposit of fibrinc will not take place unlcl"s the impetus 
with which that fluid is sent into and through the tumor is cons iderably 
diminished. This may hnppcn from some or other of' those conditions occurring 
in the distal portion of the artery or the mouth of' the sac that have already 
been dc::;cribed. So also it has been found that in those cases in which two 
:rncurisms are situated upon one artcry1 the second or distal one is ''ery apt to 
undergo partial or enn complete consolidation, the blood losing its impetus 
in iu pas.:;agc through the fir.:;t sac. Any constitutional cause or condition 
also, by which the impulse of the heart is lessened, and the force of the flow 
of blood through the sac diminished, as the occurreuce of phthisis, for instance, 
will favor greatly the deposit of laminated ti.brine, and the consolidation of the 
tumor. 

As the ancuri!'lm undergoes 8pontancous cure, the pulsation in it gradually 
becomes more and more feeble, until it ceases entircly 1 the bruit proportionately 
lc~senc;, the tu111or becomes harder, and at last completely consolidated; at the 
,,amc time, the anastomosing circulation is sometimes fi.>und to be established in 
~ome of the collateral ,•essels of the limb. E,·cntually, the solidified tumor 
shrinks in size, undergoing a species of drying and absorption, with ultimate 
com•er:,;ion into a small mass of fibro-cellular ti;;~uc . 

. An ancurism may prove fatal in v::irious ways. It does so when internal, 
mo~t. frequently by the pressure that it exercises on pans of importance in its 
\'icinity, the patient being dc.-;troycd by the cxhatMion induced by interference 
with their functions; this is usually the way in which aneurisms of the aorta 
occasion death. '!'hen again, death may result by the occurrence of' syncope, 
more especially if the aneurism be of large size, and situated near the root of 
the aorta. External aneurisms most commonly prove fatal by rupture of the 
~ac; this may either take place into the interior of a limb, giving rise to one 
or other of the diffused forms of' ancurisrn, thnt have just been described, and 
terminate fatally by the indu<'tion of syncope or gangrene; or they may kill 
by rupture occurring on one of the surfaces of the body. When an aneurism 
is about to burst upon the surface, the skin covering it becomes iufiamed; at 
the most prominent. point a slough forms, by a process so111ewhat analog.ous to 
that of the pointing ol' an abscess; as this loo~cns and separates, tricklmg of 
blood occurs, an occasional gui:h takes place, u"im1lly after coughing, or any 
exertion, and the patient is exhau~tcd by these repeated hemorrhages. 1n other 
cases again, a sudden and forcible gush is immediately fatal on the loosening 
<lf the slough. On the mucous surfaces, as of the oosophagus or trachea, rup
ture occurs in a similar manner (fi~. 172). On the serous surfaces, as into the 
Jilcura and pericardium, the aneurism may burst by a fissure or stcllate opening 
(ti!!. 173) forming in this membrane. The rupture of an aneurism is not 
always immediately fatal, the aperture in the sac being plugged up by a mass 
o.f coagulum, as happened in case fig. 1721 which may not be loosened for some 
tune, and through which the bleeding recurs in small quantities at intervals. 
}1.n aneurism has been known to h>ivc way and discharge blood for some weeks 
before it pro\•ed fatal, and it may even happeu that after the rupture has oc
curred, no hemorrhage may take placP, but death result from the ]Jrcssure of 
the tumor. Thus, in the ca~e of the late )lr. Li::.ton, the sac of the aneurism 
which caused the death of that great surgeon, had actually 7iven way, a mass 
uf eoagulum projecting from it into the trachea, but yet death resulted by tht1 



irritation induced from pressure upon the inferior laryngeal nerve, and not by 
hemorrhage. 

T~e diagnos~s of aneu~ism may in J?any cases. be effected with the greatest 
possible ease; rn other rnstances agarn, it requires a vast amount of care t<l 

Fm. li2. 

Aperture in resopbagus produced by 
pressure of a.naortieaneurism 

Fm. 173. 

Stellateruptureof an aurtieaneurism 
into pericardium. 

come to a correct conclusion as to the nature of the tumor. This is easily done 
when the aneurism is superficial, recent, and circumscribed, the blood in it 
being fluid, and all the signs of the disease well marked. It is often replete 
with difficuhy when the aneurism is deep seated, or if external, when old and 
filled with coa~ula; or if suppurative action has taken place about it, or if it 
has become diffused. 

In effecting the diagnosis of aneurism we have, in the first place, to ascertain 
the existence or not of a tumor, and after this has been done, to ascertain 
whether it is aneurismal or Clf some other character. 'l'bis point is most diffi. 
cult to determine in internal aneurisms; in the external, this difficulty cannot 
exist, for the doubt here is not as to the presence of a tumor, but as to its 
nature . The tumors with which aneurisms may be confounded may conve. 
niently be divided into two classes, those that do and those that do not pulsate. 

1st. Every pulsati11g tumor is not an aneurisrn. -Thus there may be pulsa· 
tion in various kinds of encephaloid tumors, or in growths composed of 
erectile tissue. In such cases as these, many of the signs of aneurism are 
present; thus the size of the tumor may be diminished by compression, and 
the distinct influx of blood into it may be felt again on the removal of the 
pressure, the tumor returning to its original i:.ize with a soft swelling pulsa,. 
tion; there may also be a bruit, often of a loud and distinct character. But 
these tumors may generally be distinguished from aneurisms, in not being 
quite so distinctly circumscribed, in being soft, spongy, and elastic, without the 
sensation of fluid that is met with in some forms of aneurism, or the solid 
coagula that occurs in others. Then again the bruit is either of a soft, blowing, 
and more prolonged character, or else sharp and superficial i the pulsation, also, 
is not so distinct, and is more of the nature of a general swelling and heaving 
of the tumor, than of a distinct thump. l\Iuch light is also occasionally thrown 
upon these affections by their being met with in situations where aneurisms 
cannot occur from the absence of any arteries of sufficient size to give rise to 
it; as for instance, on the head of the tibia, or the side of the pelvis; but if.it 
so happeoJ that a. tumor of this kind is situated upon or under a large artery tn 
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"'he usual site of an aneurism 1 then the diagnosi~ is certainly replete with diffi
~ulty, and cannot indeed in many cases be made. Se-.eral instances haYe of late 
year!! occurred, in which surgeons of the greatest skill and experience haYt! 
ligatured arteries, on the supposition that they had to do with an ancurism, 
when in reality it was one of the pulsating tumors just described, that closely 
simulated it. 

Pulsation may be communicated to a tumor of a fluid character, seated upon 
an artery; here the diagnosis, though often difficult, is more readily made 
than in the last case. .Attention to the history of the case, to the impossi
bility of diminishing the tumor by prc~sure, either directly upon it, or on the 
artery leading to it, its fluctuation, and want of circumscription will usually 
point out its nature. Especial attention should likewise be paid to the fact 
that the pulsation is a distinct heaving up and down of the tumor, and neither 
eccentric nor distensilc, and that the swelling may often be wholly or partly 
separated, by raising it up, from the artery lyin~ beneath it. By attention to 
the.5e points, abscesses in the axilla, under the pectorals, at the root of the 
neck:, and in other situations where pulsation may readily be communicated to 
the fluid mass, can be distinguished from aneurism; but yet errors in diag
nosis have happened, and will continue to do so from the intrinsic difficulty 
of these cases, and from no want of skill or care on the part of the surgeon : 
and those will be most charitable in their criticisms on the mifltakcs of others, 
who ha,•e most frequently had occasion to experience these difficulties iu their 
own practice. 

2d. Tuniars that do 110t pulsate either by their own vessels, or by those that 
lie beneath them, are not so readily confounded with ancuri sm as the class of 
affections that has just been described. But yet it must be borne in mind, that 
io some instances aneurisms even do not pulsate, or but very indistinctly so, 
having become filled with a dense and firm coagulum. 'l'he non-pulsatin):?; 
tumors that ch iefly require attention are glandular, scirrhous, or ganglionic 
swellings, seated over the carotid artery, at the root of the neck, or in the pop
liteal space. If these be of a fluid character, their fluctuation, unvarying size, 
and the want of pulsation in them sufficiently indicate that they are not con
nected with the artery, from which they may also fre{1uently be separated, and 
upon which they may be distinctly moved. If solid , they are usually irregular 
and nodulated on the surface, and can fr~quently be detached by the fingers 
being passed underneath them, and raising them from the subjace11t vessel. I 
belie\'e there is more danger of mistaking a. consolidated aneurism which is 
undergoing or has. undergone spontaneous cure, and in which there is conse
quently no pulsation, for a solid, perhaps a malignant tumor of some kind, than 
the reverse. I have known one instance in which the thigh was amputated 
for a very painful solid tumor of the popliteal space which proved on dissec
tion to be a consolidated aneurism, pressing upon the posterior tibial nerYc 
(fig. 163). 

With rheumatism it would at first appear to be difficult to confound an ancu
rism, but in practice it is not so. I have known several eases in which the Ian. 
ci11ating pains of aneurism, more especially when the tumor was iuternal, ha\'e 
been mistaken and treated for rheumatic affections; and I have even known the 
pain occasioned by t.hc presence of a large aneurism of the thigh treated for 
SC\'eral weeks as rheumatism. In such cases as these, it is of course obvioui, 
that a little care and proper examination wi ll usually serve to establish the diag· 
no:iis. 'l'he aneurismal may be di.stiuguished from the rheumatic pain by it-!! 
having a twofold character, being both lancinating and intermittent, as well as 
continuous aching, and burning. When this kind of pain is persistent, espe
cially ab(lut the back, the side of the head and neck, or arm, it ought always to 
cause the surgeon 1s attention to be directed to t.he condition of the neighboring 
large vessels. 
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1he abuse of mercury, &c., has a tendency to occasion disease of tlic coats of 
the arteries, and thus to predispose to aucuri~m. But though mercury and 
syphilis are commonly said specially ~o tend to the production of this disease, 
1 am not aware that we are in possession of any facts that would warrant us in 
coming to this conclusion; though there can be no doubt tlrnt the cachcxy 
thus induced, may dispose to it equally as if it arose from any other cause. lt 
is remarkable that phtbisis is antagonistic to aneurism, though probably this 
may arise from the fact of the heart's action being feeble in this disease, and 
that violent muscular exertion is seldom undertaken by those laboring under it. 
Any obstacle to the free flow of blood through an organ or the capillaries of a 
part, exercises ari important influence in dis11osing to ancurism, as it throws au 
increase of pressure on the interior of the artC'ry. Dr. Chevcrs believes that 
obstruction iri the abdominal organs frequently occasions aneurisms of the 
abdominal arteries. 

'l'hc only exciting or direct occasioning causes of ancurism are blows, violent 
strains, and wounds of an artery. '\'hen an atheromatous artery is concussed by 
:i. blow, the lining membrane covering the softened patch may be ruptured, the 
atheroma being poured out into the interior of the vessel, and tlms the external 
coat1 with perhaps a portion of the middle adherent to it, becoming exposed to 
the pressure of the contained blood before it has been fully consolidated by 
inflammation and plastic deposit, the foundation of an aneurism may readily be 
laid. In very violent muscular strains or efforts an artery may occasionally be 
completely torn across, and it is easy to understand how, under these circum
stances, the increased prcsi.ure that is throwu upon its interior may giYe rise to 
dilatation of an already weakened portion of the vessel. Wounds implicating 
arterie::, are common causes of thosc ''ariom forms of aneurism that have already 
been discussed in considering injuries uf' anr.:rics. 

TREAT)fE:\T OF ANt:URISl\l. 

Tbe treatment of aneurism is of two ki11ds-eonstitutio11al and local. .In 
many cases1 as in the nirious forms of intemal aneurism for instance, the 
(:Onstitutional treatment can alone be employed, and in all cases of external 
aneurism it should be had recourse to as an important adjunct to local 
measures that are adopted. In the 1;onstitutio11al or medical of 
a.ncurism, the great object is to bring about the same condition as by 
which the spontaneous cure of the disease is effected; and, indeed, to put. the 
patient and the part in the mo.st fa\·orable state for nature to consolidate the 
tumor; and though it may not. be possible in tbc great majority of' cases to 
effect a cure iu this way, at all events the disease may be palliated, and its 
progress retarded. The sacculated is, howeYcr, the only form of aneurism that .. 
can ever be cured by constitutional means; in the fusiform \'ariety, all that can 
Ue done is to regard the progre:ss of the case. 

In the constitutional trec1lmc11t of aneurism the principal objects to be held 
in view are, in the first place. to lessen the force of the heart's impulse, so as to 
diminish the eccentric pressure upon the arterial coats; and, secondly1 so to 
modify the condition of the blood :.is to dispose it to the deposition of its fibrinc. 
In carrying out these indications, it. should be borne in mintl. that there are two 
opposite condition:; of the system in which aneurism occurs; in one there is a 
pk:thol'ic, and in the other an anemic tendency. The plethorie and irritaLle 
state of system chiefly occurs in young s:ubjccts, in whom the progress of Lhe 
disease is acute a~d rapid, attended by much impulse and excirn.~ility of the 
lieart, an~ throbbrng of the arteries generally. '!'he otlier condition of the 
bJStem 1mncipally occurs in elderly people, in whom there is a feeble pulse, a 
quiet heart, a cachectic state of health, and a tendency to anemia; in such a. 
haUit of body the disease makes slow progress. In these 01,positc con<litio11s 
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it is perfectly clear that the snmc plan of treatment cannot succeed; and that 
the constitutional means must accordingly be modified according to the state in 
which the patient is. 

In the acute or hyperemic state, the plan of treatment originally introduced 
by Valsalva, ancl hence called by his name, by which plethora is rc:moved, the 
irritability of the heart and the force of it5 action lessened, and the blood 
brou~ht into a healthy condition, may be advantageously employed, in tlie 
modified manner that has been recommended and adopted by some modern 
surgeons. Pclletan and Hodgson ei;;pecia\ly report very favorably of this treat
ment, and I have seen several instances in which it has proved decidedly 
beneficial. As recommended by Yalsalva, this method of treatment was 
intended to carry out two important points. 1st. Ily a process of gradual 
starvation and depiction to reduce the <1uantity of blood in the system, the 
power of the heart's action, and ~onsequentl_y the pressure exercised upon the 
walls of the aneuri::;:m; and 2d, after the put1ent had in this way been reduced, 
t1lC plasticity of the blood was to be improved by feeding him up in a gradual 
and careful manner, so tlrnt the tendency to the deposit of laminated fibrine 
might be increased. Valsalva endeavored to carry out the first of these objects 
by subjecting the patient to small and repeated bleedings, and by grndua.lly 
reducing the quantity of food that was sJ.aily taken, until it was lowered to half 
a pound of pudding in the morning, and a quarter of a pound in the evening. 
I n this way the patient's strength wa~ reduced unti l he could scarcely be raised 
up in bed without fainti11g; the quantity of food was then gradually augmented, 
so that the plasticity of the blood might be restored. It is sel~om that surge_ons 
carry out Valsalva's plan of treatment in the precise manner 111dicated by !nm; 
it is most commonly found to be more eonYenient to modify somewhat according 
to the circumst:inces of the case, though the principles on which it is conducted 
arc essentially the same. 

In adopting any constitutional treatment in cases of aneurism, the first and 
most essential point to be attended to is, to keep the patient perfectly quiet in 
bed and free from all mental or conversational excitement. 'l'he diet should at 
the same time be very carefully regulated, being gradually reduced in quantity, 
and being- made to consist pl'incipally of farinaceous food, with but a very smal l 
qmrntity of meat, but little liquid, and a total absence of all stimulants. 
Perhaps the best regimen is that recommended by Bellingham, consisting of 
two ounces of bread and butter for breakfast, two ounces of bread and the same 
quantity of meat for dinner, and two ounces of bread for supper, with a little 
milk and water, occasionally sipped in small quantities. At the same time 
purgatives should be administered, especially such as give rise to watery stools, 
and which remove obstructions of the })Orta! a.ncl renal systems; with this view 

• 3.i· of' the compound j:tlap powder may be given twice a week. 
In some cases, if the heart's action be particularly strong, small bleedings 

may advantageously be had recourse to from time to time. By judiciously 
· carrying out this plan of treatment and modifying it according to the circum· 

stances of the case, consolidation of the aneurismal tumor may occasionally be 
looked for; or, if this be not attained, the progress of the disease will be \•ery 
matC'rially retarded. 

When aneurism, however, occurs in feeble, cachectic, and anemic patients, 
this plan of treatment is altogether inadmissible: here, the blood being deficient 
in tiLrine, and the system in an irritable state from debility, the best results 
follow such a course of treatment as will irnprove the plasticity of the blood, 
and regulate the actio11 of the heart. With this view, complete rest, the admin· 
i~tration of the preparations of iron, and the exhibition of a dry but nourishing 
meat diet, with the occasional employment of opiates to relieve pain and to quiet 
the system, will be attended by the best results. In aneurism occurring in 
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elderly people, and amongst the poorer classes, this plan of treatment is perhaps 
more successful than any other. 

In the loar.l treatment of' aneurism but little can be done with the ''iew of 
checking its prngrcss, except by the employment of direct surgical means. The 
application of ice to the surface of the tumor is said to have aC!ted beneficially in 
some cases, but it is a painful remedy1 and one that may occasionally be attended 
by the inconvenience of sloughing of the skin to which it is applied. When the 
pain attending the increase of the tumor is considerable, much relief may be 
obtained by the application of bellaclonna plasters, or the use of an embrocation 
composed of equal parts of oil and of the strong tincture of aconite. 'fhesc 
means comprise the only local measures that can be adopted in those cases of 
internal aneurisrn, which are beyond the reach of surgical interference. 

In all those cases in which it is possible to delay with safety, no surgical pro
ceeding should be undertaken for the cure of aneurism until the patient has 
been subjected to proper eonstitLLtional treatment for some time; the success of 
the more direct surgical means depending greatly in rhe hyperemic forms of 
aneurism on the heart's impulse being lessened, and in the blood being got into 
as healthy a. state as possible; whilst in the anemic form of the disease, an 
increase in the plasticity of the blood is essential for the cure of the case; for as 
the occlusion and consolidation of the sac, after surgical procedure, depend on 
the same conditions being induced that are successful after medical treatment1 

the same constitutional means should be adopted in one case as in the vther. 
Before proceeding to the employment of any direct surgical means for the cure 
of an external a11eurism1 it is necessary to ascertain that there be no intcrna) 
nneurism present, and that the heart is free from disease. From want of this 
precaution, it has happened that patients haye died on the operating t;ible at 
the moment that the artery was being- ligatured, or that they have expired shortly 
afterwards, from the disturbance of circulation consequent upon the necessary 
surgical procedures. 

Surgeons are in possession of several modes of treating external ancurisms1 

viz.? by ligature, by compression, by galvauo-punclure, by injection and by 
manipulation. The employment of the ligature was the only means adopted 
by surgeons, for the cure of aneurism1 up to a very recent date; the use of 
compression, in the treatment of the disease, as at present employed, being one 
of the most modern 1 as well as one of the greatest improvements, in surgical 
practice. 

':J.1he manoer in which the ligature Fw. li·J. Fm. 175. Fw. lilJ. 
bhould be applied, and the various cau
tions respecting its use, have already 
been sufficiently discussed (page 164 et 
uq.) The question as to the part of the 
vessel to which it should be applied in 
cases of ancurism,however, remains for 
consideration, and this involves some 
important points. 

'fhcrc are three situations in which the 
ligature may be applied : 1st, above and 
Lelow the sac by the old operation; 2nd, 
on the cardiac side of the sac, by 
Anel's (fig. 174) or Ilunter's (fig. 175) 
operation; 3rd1 on the distql side of the 
s:i.~, by Brasdor's or Wardrop's operation (fig. 176). The application of the liga· 
ture to the artery on both sides of the aneurismal sacs, is seldom pract.iscJ at 

32 
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the present day, when the ancurism from disease of the coats of the 
vessel; but, in those cases in which occurs from traumatic cau~es, it may 
frequently be adopted as the best means of cure. 'l'hc older surgeons. howcrer 
were only acquainted with t.his mode of treating aneurisn!s. ~'hey slit up th~ 

~~~~:~:0:iw~~~·~!l~~1~c~:~~:;:~rls~3t11:.~a t~~c~r~~~;~e:h~!·u~~r~'hi ~1~~t~~:'; fi~:s!~;, 
ued the vessel on either side, rnnncdiatcly above and below the aperture in it. 
This operation, when performed on a11y of the larger arteries, as the popliteal 
fo r instance, \~as not ouly 80 diffic_ul~ in itself, tha~ surgeons were seldom willing 
to undertake 1t, but was so fatal m its results, bemg so commonly attendc<l by 
secondary hemorrha~ in con:5equcncc of the artery being ligatured in a diseased 
part, or by diffuse inflammation, suppuration, and gangrene in the deeper tissues 
of the limb operated upon, that recovery after its performance was considered a 
marvel, and most surgeons preferred submitting- the patient to amputation at 
once, than to the risks of so hazardous a procedure. 

The li~ature of the artery on the cardiac side of the aneurism, without 
opening- the sac, was first done by Anel 1 in the year 17101 in a case of brachial 
anenrism 'fhis opcmtion, though attended with the risk of wounding or in
flaming the sac, which was in close proximity to the seat of ligature, constituted 
a considerable advance in the treatment of the disease, inasmuch as it did not 
necessarily lead to the opening up of the aneurismal tumor, and to the attendant 
dangers that were inseparable from that mode of procedure. As Anel, however, 
performed his operation ::is a were matter of co1wenience in a panicul::ir case, 
and without the recognition of ::iny new principle of treatment being involved 
in it, it attracted but lit.tle attention at the time, ::ind does not appear to have 
been repeated by any of the surg-eons of his day. 

It was rei:.cn·cd for John Hunter to make the great improvement in operative 
sur~cry of li.!!:lturing the artery at a distance from the sac, where its coats were 
he;tlthy, and where there was no danger of interference with tl1e aneurism 
itself. In this way the objections to Anel's opC'ration were aYoideJ, for though, 
like Anel, Hunter tied the artery only on the cardiac side of the sac, yet he 
difforcd from him in Uoing- so in a healthy part of its course, and at a consider
able distance above the tumor, where the application of the li~ature would be 
attended with lesi:. risk of hcmorrha,!!C, and with no danger of opening, irri
tating or inflaming the sac, which are inseparable from Anel's. operation. The 
following nrc the reasons, given in Sir Everard Home's own words, that induced 
John Hunter to adopt the operation that is now generally known in surgery as 
the Huntr.ria11. '';\Jr. Hunter proposed, in performing this operation, that the 
artery should be taken up at some distance from the diseased part, so ::is to 
diminish t he risk of hemorrhage and admit of the artery being more readily 
secured should any such ;iccident happen. The force of the circulation being 
thus taken off from theancurismalRac, the cause of the disease would, in ?tlr. 
Hunter's opinion, be removed, and he thought it highly probable that if the 
parts were left to themselves, the sac, with the coagulated blood contained in 
it, might be a.b:::orbcd, and the whole of the tumor removed by the actions of 
the animal economy, which would consequently render any opening into the sac 
unnecessa ry." 

Hunter's first operation was performed in December, 178fl, in a case of pop
litcal aneurism, in which the femoral ::irtcry was ligatured rather below the mid
dle of the thi~h, underneath the flartorious muscle; and since that time it has 
been universally employed by surgeons, as almost the only mode of treating 
aneurism, until the introduction of compression in 1842. 

'l'he effects produced upon the m1eurismal tumo1· by the lig::iture of the ves.sel, 
according to the Jiunteriau method, deser\'e careful attention. The immediate 
<'ffccts, on drawing tight the ligature, consist .in a cessat~ou of P.ulsation ~nd 
Lrnit in the tumor, which at the same time subsides, becoming partially emptied 
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of it.s blood. The supply of blood to the limb being in a great measure cut off, 
it becomes numb and cold, with a diminution of muscular power. The more 
remote effects consist in an iucrea~c of the activity of the collateral circulation, 
by which the vitality of the limb is maintained. At the same time, and, indeed, 
in consequence of this, the temperature of the limb often rises, until it becomes 

hi~t1~: ~~~~o\~~!t~!nit~/~~~w~neurismal tumor begins as soon as the ligature is 
applied, and is usually completed in a few days, by changes taking place within 
it similar to those that occur in the spontaneous cure of the disease. This 
important change is effected by t~1e gradual deposit of stratified nnd decolorized 
fibrine in concentric layers witlun the sac, and not by the sudden coagulation 
of its contents. For this deposition to take place, it is neces~ary that, though 
the direct flow of blood Ouough the tumor be arrested by the ligature of the 
main trunk, yet that some should be carried in by collateral channels. This is 
n necessary condition for the success of the li~ature, for if it happen that all 
the fl.ow of blood through the tumor be arrested, coagulation ~R 
of that which happens to be contained in it will ensue, followed Fw. 111

·
1 

by gangrene, suppuration of the sac, and other unfavorable 

~~s~l~s ln~~:cec:t~i~~~ ;~Fo~:a~;~~~g~s 3t~tat~11~ f~:~~~~a~0~·~; ~~~ (e 
consolidation of the tumor. It is of importance to observe, that 
the proper consoliJation of the aneurismal tumor, by the deposit 
of laminated ti.brine, will occur even though a very considerable 
quantity of blood continue to flow through it. In the Museum of 
University College there is a.n exceedingly interesting prcpara
t.ion that illustrates this point; it is one in which Sir Charles 
Bell ligatured the femoral artery for popliteal aneurism. The 
JJatient died a week after the operation from erysipelas; on exa
mination it was found, and is shown by the preparation, that the 
fomora.l artery was double, and that, though only one portion 
of the ,-essel had been ligatured, the tumor, which continued to 
be 1:1upplied by the o~her, was complctel)_' con ... olicbted. H ence, 
it would appear that 1f one-half of the rnfl.ux of" blood only be 
arrested, obliteration of the sac by deposition of laminated fibrinc 
may be expected to occur. After the aneurismal sac has been 
thus occluded, it progressively diminishes in size, and is at last 
converted into a small fibro-cellular mass The artery t.hat has 
been ligatured becomes closed at two points-at the part deli. 
gated \fig. 177 a), antl where it com111uni~ates with the sac 
(fig. 177 b). In both these situations, it will be found to be 
converted into fibro-cellular tissue, whilst between them there 
is an open space, through the medium of which the collateral 
circulation is freely carried on. 

Distal Li:.1afore.-ln some cascR in which the ligature cannot, 
for anatomical reasons, be applied on the proximal side of the 
aneurism, as in the arteries a.bout the root of the neck, it was 
recommended by Brasdor that an endeavor should be made to 
obliterate the aneurism by ligaturing the vessel on its distal side. 
'!'his operation was first practised by J)c:;champs, and has been 
especially commented upon by Wardrop. In principle, it resembles the Iluu 
terian operation, the object being to arrest so much of the fl.ow of blood through 
the sac, tha.t the consolidation of this may take place in the usual way, by the 
deposit of laminated fibrin e. In the Hunterian operation, tbis is effected by 

for poplitenl nncurism, obliterated at a, the site of the 
tumor has become consolidated and o.b&o rbed-betweeu 
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?eposit ~rom the 1~sse~ed. quantity of blood t11at ~ows ~hrough the 8ac; :md, 
m the distal operation, it is sought to be accomplished in the same way, and 
the success of the operation must necessarily depend, in a great meusure, 011011 
the extent to which the flow of blood through the sac is interfered with. 'fhc~e 
operations, however, are rarely successful, for, independently of the ordinary 
dangers re.!mlting from the application of the ligature to a large vessel, the ~ac 
will continue to be distended with and to receive the direct impulse of the 
blood that is driven into it, though it be not transmitted through it; and hence, 
though the progress of the aneurism may be arrested for a time, it will often 
speedily increase again, and may perhaps eventually destroy the paticut by 
suppuration and sloughing. I have collected the details of '27 cases in which 
this operation has been practised, and of these I find that in 20 instances a fatal 
result speedily fo llpwed the operation; whilst in the remaining 7 cases thE: 
patient survived the effects of the ligature of the artery, though be was not at 
all cured of the disease for which the operation was practised. This operation, 
however, we shall consider more in detail in speaking of the particular cases in 
which it bas been practised. 

The ligature of the artery for aneurism, by the Ilunterian method, succeeds 
best in those cases in wl1ich the tumor is circumscribed, of moderate size, slow 
in its growth, having a tendency to consolidation, and unaccompanied by much • 
mdema of the limb. Wl~en the aneurism is undergoing spontaneous cure, no 
surgical interfereucc should be had recourse to, but tbe case left to nature. 
In this way it occasionally happens, during the preparatory treatment of the 
disease, that the aneurism becomes consolidated. 

All operations should be a,•oided when there is any serious disease in the 
l1eart, and in cases of multiple ancurism where the second tumor is situated 
internally; but it has happened that two aneurisms in one limb, as of tht1 
popliteal and femoral arteries, have been cured by one ligature applied to the 
external iliac. Two aneurisms seated in corresponding parts of opposite limbr;, 
affecting, for instance, the two popliteal arteries, may be successfully operaMJ 
upon. But, if two ancurisms be seated on different parts of the body, as the 
ax.ilia and groin for instance, at the same time, the aneurismal diathesis would 
be indicated, and it would certainly not be expedient to operate. 

In certain cases, the Ilunterian operation seldom succeed:>, and these, there
fore, may be considered as unpromising to it. This happens in those instances 
in which it is necessary to apply the ligature very close to the sac, so as indeed 
rather to perform Anel's oper<ition, as here there is the double danger of infla
ming or wounding the sac, and of interfering with the collateral circulation of the 
limb. Those cases again, in which the aneurism is very acute in its progress, 
increasing rapid ly with forcible pulsation, having very fluid contents, a large 
mouth to the sac, and consequently the blood driven into it by a full wave at 
each pulsation of the heart, are rarely favorable for the use of tbC'I ligature, inas
much as stratification seldom occurs. \Vhen the aneurism is situated in the · 
midst of loose and very yielding tissues, as in the ax.ilia, where it readily 
expands to a large size, not being bound down by the surrounding parts, suppu· 
ration and sloughing of the sac are especially apt to occur after the ligature. 
When it is diffused widely through the limb, with coldnes~ and a tendency to 
incipient gangrene, the circulation of blood through the part is so much choked 
that the deligation of the vessel will in all probability arrest it entirely, and 
thus · produce mortification. When arteries can be felt to be ossified, it i!! a 
question whether they can be safely ligatured, as in all probubility they will be 
cut or broken through by the noose, and the changes necessary for their occlu
sion would not take place. Porter, however, recommends that the ligature 
should be applied in such case, though I cannot but doubt the propriety of this 
advice. When inflammation bas been set up in the sac, with a tendency to 
quppuration of the tumor, it is a debatcable question whether the ligature should 
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Le applied or not. In these cases I at,'TCe with Ilo8~on, that the artery should 
Le tied; for even if the sac C\'Cntually suppurate, there will be less risk to the 
patient, if this event occur after the application of the ligature, than if it happen 
when the artery leading into the tumor is pcrvious 

In some instances1 there is no resource left to the surgeon, but to amputate. 
'l111is is the case when the aneurism is assoc iated with carious bone, or diseased 
joints, as when the popliteal aneurism has given rise to destruction of the knee. 
lf the aneurism haxe attaiucd so great a magnitude that it has already inter
fered seriously with the circulation through the limb, as indicated by conside
rable redcma, lividity, and coldness of the part, with distension of the superficia l 
veins, it is a question whether the application of the ligature may not immedi
ately induce gangrene, and whether the patient would not have the best chance 
of recovery by submi tting to amputation at once; this is more particularly the 
case when the 3:neurism has become diffused with impending gangrene, when 
rtmovul of the limb must not be delayed. 

'l'he ligature fails from various causes in a ,·cry considerable number of the 
cases in which it is employed for the cure of ancurism. Thus in the 256 cases 
of ligature of the larger arteries for aneurism, that have been collected and 
tabulated by Dr. Crisp, it would appear that the mortality amounted to about 
22 per cent. And Porta finds that out of 600 cases of ligature of arteries for 
diseases and injuries of all kinds, the mortality amounted to 27 per cent. It 
must be borne in mind, that these are collections of prC\'iously reported cases, 
and that if the unrecorded cases could be got at, the rate of death would, in all 
probability, be found to be much higher even than that above stated. 

The accidents that may follow the application of the ligature in a. case of 
ancurism, are: 1st, secondary hemorrhage from the seat of li1-,'1lture; 2d, the 
continuance1 or the return of pulsation in the sac; 3d, the occurrence of sup
puration and sloughing of the tumor, with or without heuiorrhage from it; 
and. 4th1 gangrene of the limb. 

1st. Secondary hemorrhage from the scat of ligature presents nothing pcou
liar1 and has already been discussed at p. 171. 

2d. 'J'he continuance or ret1Lrn of pulsMion in an a11e1trismal sac after the 
ligation of the artery leading to it1 is an interesting phenomenon, and one that 
deserves some attention. When the Huntcrian operation is successfully per
formed, though the pulsation in the sac be eritirely arrested, a certain quantity 
of blood continues to be conveyed into and through it by the anastomosing 
channels, and it is from this that is deposited the laminated fibrine by which 
the consolidation of the tumor is ultimatly effected. This stream of blood 
furnished by rcgurgitation 1 or by transmission through the smaller collateral 
channels, is continuous, and not pulsatory; occasionally however it is trans
mitted iu sufficient qua.ntity by some more than usually direct and open a.nas
tomo.;;ing, or feeding branch, and thus gives rise to a continuance, or a return 
of the pulsation. It is interesting to observe that in some of the cases in which 
this has happened, there has been a return of the bruit, but that in the majority 
no sound appears to have been emitted. 

'l'he period of the return of the pulsation in the sac after the ligature of the 
artery varies .greatly. In by far the majority of cases, at least two-tl1irds of 
those in which it has happened, a certain degree of thrill or of indistinct pulsa. 
tion has been found in the sac shortly after the application of the ligature; at 
all events within the first twenty-four hours. This may be looked upon as 
being rather a favorable sign than otherwise, as it is indicative of a free state 
of the collateral circulation 1 and generally soon disappears spontaneously, the 
sac undergoing consolidation. Next in order of frequency arc those cases it\ 



fi02 

which the pulsation returns in about a month or six weeks after the lignturc of 
the artery 1 when tl1e collateral circulation has been fully e~tablished, and, aftt.:r 
continuing for some length of time. gradually ceases. Jt more rarely happcus 
that the 1mlsation returns between these two periods; that is to sa.y, about ten 
days or a fortnig-ht afrer the application of the ligature, though in :;ome 
instances the slight viLratory thrill scarcely amountiug to a pulsa.tiou, which 
perhaps is perceptible a few hours after an artery has been tied, gradually 
strengthens at the end ofa week or ten days into as distinct and forcible a beat 
as had been noticed before the operation. In some rare instances the puJ,,atiuu 
has re-appeared after the lapse of some monthsi the aneurismal tumor having 
in the meanwhile undergone absorption, when indeed it may with justice be 
looked upon as constituting a seco11da1'y aneu1·ism, and as indicating a recur
rence of the complaint. 

'l'he cause of the continuance1 or of the return of the pulsation in an aneu
rismal sac1 must be looked for in too great a freedom of the collateral circula
tion. Indeed, I consider it an essential requis ite for the manifestation of this 
phenomenon that there ~hould be so free and direct a comurnnication between 
the artery on the proximal side of the ligature, and that portion of the vessel 
situated between the ligature and the sac1 or with the sac itself~ as to enable 
the impulse of the heart to be transmitteJ. in a. pulsatory manner into lhe 
tumor. No regurgitant blood coming upwards from that portion of the artery 
which is distal to the sac, however free it may be, can communicate an impulse, 
as it ne,·er flows per solturn except in the special case of a continuous circle of 
large anastomoses such as are met with between the carotid arteries within the 
skull, or in the palmar and plantar arches. If any of the direct coilatcral or 
feeding ''essels happen to be sufficiently brgc at the time of the operation to 
transmit the wave of blood, the pulsation in the sac will be continuous, or wili 
return almost immediately after the application of the li,gature. If they be not 
of sufficient magnitude for this, they may beeoulC enlarged as part of the anas
to mosing circula.tion, and then the lJUlsation will return so soon as their calibre 
ir; sufficient to transmit a pulsation. Besides these conUitions existing in the 
size and distribution of the vessels of the part, it is not illlprobablc, as has been 
supposed by Porter, that certain states of the blood in some individuals may, 
from causes with which we are utla0quaintcd 1 render it less liable to coagulate 
than usual, and thus dispose to a return of' the pulsation in the sac, which 
remains filled with fluid blood 

'l'he phenomenon under consideration has been noticed in all parts of the 
body after the performance of the Hunterian operation, though it occurs with 
different degrees of frequency after the lig-aturc of different arteries, and ia 
certainly of more common occurrence after operations for carotid aneurism than 
for any other form of the disease. 1'hus, of 31 cases in wliich the carotid 
artery has been tied for aneurism, I find that pulsation in the tumor continued 
or returned in 9 instances; whereas of 92 cases of inguinal aneurism, in which 
the external iliac artery was ligatured, the pul:;ation only recurred in 6 cases; 
and in several of these it is intcresring to note that there were two aneurismal 
sacs in the same limb-one in the ~roin, the other in the barn; and the puhm
tion, though permanently arrested in the popliteal, recurred in the inguinal 
aneurism. In the ham and axilla, pulsation occasionally though very rarely 
recurs. 'l'he cause of this difference in the frequency of the recurrence of pul
sation in different aneurisms, is evidently owing to the different degrees of 
freedom of communication that exist between the sac and collateral branches 
in Yarious forms of the disease; thus, in a carotid aneurism, the impulse of 
the heart may at once be brought to bear upon the contents of the sac, through 
the medium of the circle of Willis. But in the case of inguinal) femoral, or 
popliteal aneurisms, the anastomoses, consisting rather of the inoscubtions uf 
terminal branches than of open communications between large truuks, are less 
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liable to transmit. the blood in a pulsatory stream. For the same reason, viz., 
the great freedom of the communication between the vessels of opposite sides, 
the pulsation has more frequently been found to continue uninterruptedly and 
di:stinctly, though reduced in force, after the ligature of the artery in carotid 
:rneurisms than in those in any other situation. 'l'he cases in which it returns 
after the cessation of a few hours only are perhaps as frequent in the g1·oin and 
ham, as in the neck. In those instances in which the pulsation returns within 
the first twenty.four hours after the ligature, it usually ceases again in a fow 
days, though it sometimes continues a week or two. 'Yhen it recurs at a later 
period it is apt to last somewhat longer. 

The prognosis of these cases is on the whole favorable, but few of them 
ha\•ing eveutually provc<l fatal. Of Z6 patients in whom pulsatiou recurred, 
I find that 3 <lied, and in all of these the fat.ii result was occasioncJ by inflam
mation and sloughing of the sac. Iu all of the 3 instances the pulsation re
curred within the first twenty-four hours. When it returns at a more advanced 
period, there is little risk to the patient, as it is usually readily amenable to 
proper treatment 

A secondary aneuri.rni is of extremely rare occurrence; indeed I believe 
there are only two unequivocal instances of this affection upon record, both of 
which took place in the ham; the original tumor having disappeared eutirely 
after operation, the secondary disease made its a1Jpearance after a la.pse of six 
months, in one case, and in the other, after four years. It is of importance 
to distinguish between a secondary aneurism and secoudary or recurrent 
pulsation in an aneurismal sac. The term "seco1ulury a11euris1n" should be 
restricted t-0 those cases only in which an ancur ismal tumor appears in the 
site of a former one which bas undergone consolidation aud absorption, after 
operation. 'l'he question may be raised as to whether aneurisms of this kind 
are in reality secondary, or whether they may not originate in a portion of the 
artery contiguous to the ~cat of the former disease ha\'ing b(lcoinin~ dilated. It 
is certainly not very easy to understand how an aneurisrnal sac that has once 
undergone consolidati6u anJ absorption, can again become dilated into a 
pulsating tumor; and I think it most probable, although the consecutive 
aneurism may be found in the snme surgicnl region as the primary one, that it 
in reality takes its origin from a slightly higher part of the artery, where the 
s~me s~ructural ch.anges may have been in progre8s that deterrniued to the 
dtsea.se in the first mstance, at a lower point. '!'his kind of double aneurism is 
indeed occasionally met with in the ham as a primary disease. I ha\'e seen a 
case in which an ancurismal tumor was situated in the ham, and :mother at, or 
immediately a.hove, the aperture in the adductor muscle; if the artery in such 
a case as this had been tied, before the second tumor had attained any magni
tude, we can easily understand how, when this became dilated, it might have 
been considered to have been a new en largement of the old sac, whereas, in 
reality, it was nothing more than a new aneurism forming in the close \'icinity 
of the old one. 

The enlargement of an aneurismal sac, without pulsation, after the ligatm·e 
of the artery leading to it, is an interesting phenomenon, and one that might 
eauS"e the true nature of the tumor to be misunder::\tood, as it closely resembles 
in i\:l slow and gradual increase the growth of a malignant tumor. It is occa
sioned by the distension of the sac, by the dark rcgurgitant blood brought into 
it through the distal end of the vessel, without sufficicut force to cause pulsa· 
tion, though with sufficient pressure to occasion a grnJual increase in the size 
of the swellinh' 

1'reamwa of 'recurrent pulrntion. -In by far the greater majority of cases 
of secondary pulsation, this phenomenon ceases of itself in the course of a fow 
days or weeks by the consolidation of the sac, in the same way as after ligature 
or the artery, from the deposit of lamcllated fibrine. This tendency to Consoli-
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dation of the tumor mny be much assisted by means calculated to le!'=f'Cn the 
force of the impu~se of the blood into the sac, such as rest, the elevated posi
tion, and the caullOUS application of cold to the part; cold, howe\•er, must be 
carefully applied, lest, as the vitality of the limb is diminished, gangrene be 
induced. At the S3me time, direct pressure may be exercised upon the sac, so 
as to moderate the flow of blood into it; this has in many cases succeeded in 
procuring consolidation of the tumor, and may most conveniently be applied by 
means of a compress and narrow roller. 1'his plan is especially adapted to the 
poplitcal and inguinal aneurisms, but cannot so well be exercised upon those 
situated in the neck. Care must be taken that the pressure be not at first too 
powerful, lest gangrene result; the object here is not so much to force out the 
contents of the tumor or to efface this, but simply to restrain and moderate 
somewhat the flow of blood into it. 

In the C\'ent of the pulsation not disappearing under the influence of pres. 
sure, conjoined with rest, dietetic means, and the local application of cold1 we 
must ei~her perform the old operation of opening the sac1 or amputate the limb. 
Of these measures, I should certainly advise amputation, as offering the most 
favorable chance to the patient. The operation of opening the sac, turn ing out 
its contents, and ligaturing the vessel supplying it, is, under any circumstance~, 
a procedure fraught with the greatest danger to t.hc patient, and full of difficulty 
to the surgeon, even when he knows in what situation to seek the feeding 
vessel. liow much greater then must the difficult:.y be when he is in uncer
tainty as to the point at which the artery enters the sac, and cannot know 
whether there is more than one of these branches. In the event, therefore, of 
all other means failing, and of the pulsation in the tumor continuing, amputa
tion is the only resource left to the surgeon. 

3d. Suppuration and sloughing of the sac.- When, after the ligature of its 
supplying artery, an aneurism is about to suppurate, instead of diminishing in 
size, it i11crcases, with heat, pain, pulsation, and some inflammatory discoloration 
of the skin coverin~ it. This gradually becomes thinned, and at last gi\'CS 
way; the contents of the tumor, softened a.nd broken down by the inflammatory 
action and the admixture of pus, are discharged through the apPrture in its 
wall, in the form of a, dark purplish-brown or plum-colored and often fetid fluid, 
intermixed with rnasse;.; of soft dark coagula, or of the drier laminated fibrine, 
which may not inaptly be compared in appearance to portion~ of raisins or dates. 
The escape of these matters, ntriously altered, may be accompanied or followed 
by the escape of florid arterial blood. 'l'his hemorrhage, which is the ~rcat 
source of danger in the suppuration of an aneurismal sac, may occur in a sudden 
or violent gush at the time of the rupture of the tumor, by which the patient 
ma.y at once be destroyed; or it may continue in small quantities, which, after 
ceasing, recur from time to time, thus gradually exhausting the patient. It is 
this occurrence of secondary hemorrhage that constitutes the principal danger 
after suppuration of an aneurism, which otherwise is not a source of any \'Cry 
serious risk to the patient; about one-fourth only of the cases in which the sac 
has suppurated h;n•iug had a fata l termination, and almost all those in which 
death resulted, having proved fatal by hemorrhage. The patient in the few 
remaining instances ha.~ been canied off by some special n.ccident, such as the 
pressure of the sac on the pharynx or ccsophagus, or its finding its way from 
the axilla into tho pleura or bronchial tubes. Those cases are more liable to be 
followed by hemorrhage iu which the suppuration occurs a few weeks after the 
Jigat.ure of the artery, than when a longer interval has .elapsed. '!'hat .hemor
rhage docs not happen mo~e frequently after suppurat10? of ihe sa.c, is \'Cry 

remarkable, and mu;.;t be owrng to the mouth of the aneur1sm 1 where 1t commu
nicates with the iuterior of the artery, either being r:ealed by adhesion or plugged 
hy coagulu111. It is owing to this plugging also that in man.y cases the fatal 
hleeding does not occur at the moment of rupture, but not until a lapse of sorue 
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dar!'>, or even weeks, and then most U!'mally under the influence of some in('aU· 
ti~us monrnc11t of the patient, by which the coagulum or adhesion is suddenly 
disturbed. Those case~ are mosL dangerous in which pulsation lrns rcturneJ in 
the sac after the ligature of the vessel, but before the supervention of suppu
ration, as in these the tumor is so freely supplied with blood that, if it burst, 
fatal hemorrhage will with certainty supervene. 

'fhis accident is much more frequent in some situations than in others, and 
is more Jial.le to occur in aneurisms of the axilla or groin, than in those of the 
ham or of the neck. The cause of the greater frequency of suppuration in 
axillary and inguinal aneurisms, is owing to the large size that these tumors 
rapidly attain, in consequence of the laxity of their cellular connections, ancl 
the difficulty of their removal by the absorbents of the part. This accident i~ 
al.so greatly prcdi~poscd to, by the blood contained within the aneurismal tumor 
underl£oing simple coagulation insteaJ of fibrinous consolidation. The mass of 
coagulum, instead of being absorbed, and thus gradually disposed of, as happens 
in a properly stratified ancurismal sac, is very apt to break up, and l\!Hlergo 
decomposition, being converted into an unhealthy grumous fluid, that excites 
inflan1rnation in the parts with which it is in contact. '!'his st:ite of things is 
especially liable to happen in those aneurisms that arc of ''ery large size, with 
thin parietes, and that contain prc\•ious to the operation much fluid blood and 
comparatively little lamellated fibrinc. In other cases again it would appear 
that this, though properly deposited, acts as a foreign body, and gives rise to 
in6ammation and suppurative action in the wall of the sac and the surrounding 
cellular tissue. Besides tbis, it has been very justly remarked by .Mr. Porter, 
that the excessive handling and frequent examination to which an ancurismal 
tumor occurring in a hospital patient is usually subjected, may inJuce inflam
matory action and give rise to suppuration in it. 

'l'he period at which suppuration of the sac may occur after the ligature, 
varies from a. few days to as many months. In the majority of instances it 
would appear to take place between the third anti eighth week; later than this 
it seldom happens, though it may do so after the lapse of several months, as in 
a case recorded by Sir A. Cooper, in which a carotid aneurism suppurated at 
the ('ighth month. 

Treatment.- When an aneurism is suppurating, and is on the point of giving 
way, it will be better to make an incision into it, so as to let out at once the 
broken down and semi4 putrefied contents. Its cavity must then be dressed like 
an ordinary abscess, with a view to its filling up by granulation, which, however, 
will necessarily be a slow process, in consequence of the great size and depth 
of the opening. During the whole of this time a tourniquet should be kept 
loosely applied upon the artery above the sac, so as to be tighteneJ at any mo
ment that bleeding takes place. If hemorrhage have already supervened, the 
case is attended with immediate danger. In such a case as this, the first indi 
cation is clearly to arrest the immediate flow of blood, so as to prcvcut the 
patient dying at once. This can best be accomplished by turning out the co
ab'1.lla and plugging the sac with linL or compressed sponge, retained in situ by 
a firm 1 graduated compress, and we11 4 a.pplied roller. '!'he hemorrhage having 
thus been arrested for a time, the surgeon should take into consideration what 
!!teps should be adopted permanently to restrain it. In some cases, indeed, 
though these are exceptional, the plug and compress may be .sufficient to prevent 
a recurrence of the bleeding; but in general it will not do to trust to these ~neans 
unless the anatomical relations of the part be such as to preclude the possibility 
of adopting any more active measures. 

Various plans present themselves to the surgeon for the permanent suppres
sion of' the bleeding. The sac may be laid open, and an attempt made lo liga
ture that portion of the artery from which t he blood issues. But this can 
scarcely be expected to succeed, as in the majority of the cases there would be 
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little prospect of the vessel being found in such a state as to admit of its holclin.., 
a ligature, its coats being softened and pulpy, C\'Cn if it. were possible to expos~ 
it before the patient perished of hemorrhage. Indeed, though this plan has 
been several times tried, I am not aware that by it the surgeon has ever suc
ceeded in arresting the bleeding from a suppurating aneurismal sac. 

The application of the actual cautery to the bleeding orifice would, I think, 
hold out a better chance, more particularly if the blood wrre poured out from a 
collateral vessel of a small size. ln this way, I\lorrison, of' l\Jontc Video, sue. 
cceded in arresting the bleeding of an aneurism in the groin that had suppu
rated. Should these means, however, not suffice, and they are the only ones 
that can be employed in many situations, as in the groin and a.."tilla, there is no 
course left but, in those situations in which it can be done, either to ligature th<: 
artery hif!her up or to amputate. The application of a ligature nearer the centre 
of the circulation, even though practicable, appears to me to be of very doubtful 
utility, for the probability is, that the circulation through the limb, embarrassed 
as it must have been by the first ligature, and by the subsequent distension and 
suppuL1tiou of the sac, will be so much interfered with when the artery is tied 
a second time, that gangrene will result; or else if the collateral circulation be 
sufficiently active to maintain the vitality of the limb, that it will also keep up 
the hemorrhage from the opening in the artery communicating with the sac. 
Un<ler these circumstances, the only course left to the surgeon is amputation of 
the limb, when the aneurism is so situated that it can in this way be remo\·cd 

-!th. Ga119rr11e of the limb. -'The general subject of p:angrene of the limb, 
following the injury and ligature of the m:iiu artery, bas already been described 
(p. 174)1 and we have, at present, only to consider those cases in which it occurs 
ufter the operation for aneurism. 

If the ancurismal sac have attained a large size with great rapidity, it may, by 
its pressure on the anastornosing vessels, or on the 
veins in its vicinity (fig. 178)1 produce such an 
amount of disturbance in the circulation of the 
limb, preventing the influx of artcrial1 or obstruct
ing the efflux of venous blood, as to occasion a great 
liability to the occurrence of gangrene. But per~ 
haps the princip::il source of dnngcr consists in the 
aneurism becoming suddenly and widely diffused, 
more particularly in those cases in which the ana-

l' tomical relation of the anastomosingvesscls is such, 
as in the ham, that they may readily and uniformly 
become compressed by the effused blood. In these 
cases, the additional.embarrassment induced in the 
circulation of the limb by the ligature of its main 
artery will readily induce gangrene, and hence it is 
that in diffused aueurism of the lower extremity, 
the ligature of the artery is so commonly followed 
by mortification. 

'l'he loss ofblood1 either in consequence of second· 
ary hemorrhage, or in any other way, before or after 
the application of the ligature, is very apt to be fol
lowed by gan.grcne; the more so if the state of 
things has rendered it necessary to apply a ligature 
to a higher point on the trunk of the vessel than 
had previously been done. This secondary ligature 
of a large artery, in cases of ancurism, bas, I be· 

licve, been inYariably followed by gangrene of the limb when done in the lower 
extremity, the interference with t.he collateral circulation by the second ligature 
being so ;;rcat, that the vitality of the part cannot be maintained. 
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Besides these causes, the occurrence of erysipelas, exposure of the limb to 
e,)\d, or to an undue degree of heat, or subjecting it to the compression of a 
bandage, may be attended by consequences fatal to its vitality. 

1'he period of the supervention of gangwne of the limb, is usually from tlrn 
third to the tenth day; it seldom occurs before this period, unless incipient mor· 
tification have already set in before the artery is tied. Gnngrcne usually tOllows 
the ligature of the external iliac at an earlier period thau that of any other 
artery. In cases of aneurism, the gangrene is always of the Jark and moist 
''ariety, owing to its being. commonly dependent on pressure upon the large 
venous trunks by the aneunsm.:11 tumor. 

'fhe _general prev~ntive trco tmcnt of ym1gri.;nc dependent on the ligature of 
the artery for aneunsm 1 must be conducted on t.he !-1-nme principles as when it 
:irises after the ligature of arteries generally. But some special modifications of 
it are required so far as the aneurism is concerned. When the gangrene occurs 
from the pressure of the sac upon the accompanying vein, it has been proposed 
to lay the tumor open, and to turn out its coutents, thus removing the com pres· 
sion exercised by it. The danger of such a proceeding consists in the proba
bility of the occurrence of hemorrhage from the opening made into the sac, and 
from the risk attending suppuration set up in this; but yet, it would appear 
that in two cases in which this practice has been adopted, no bad results fol
lowed. Thus, Lawrence has related a case of diffused ancurism of the poplitcal 
artery in which this plan was had recour:$e to with the best results, and ~Jr. 
]cnza C' l\Iedical and Physical Journal," vol. Iv.) has recorded a case of popli
teal aneurism in which the same practice was adopted, in consequence of great 
redcma and incipient gangrene of the foot; when after the extraction of a quan· 
tity of flesh-like fibrine from the sac, the patient made an excellent rc.::o·vcl'y. 
These cases would certainly justify the :;:ur§?:eon in adopting such a couri.e when 
the danger of gangrene is imminent, and dependent on tl:e size and prc:;:surn of 
the tumor. Should, however, the gangrene show any disposition to extend, or 
should there be hemorrhage from the sac after it has thus been bid OJJCn, the 
imrgcon must hold himself in readiness to amputate without delay. When gan· 
grene has once fairly set in, there is no reasonable prospect of saying the liwb, 
and the sooner amputation is done the better. The limb must always be 
re-moved high up above the sac, and, if possible, not only at some distance from 
the parts that have mortified 1 but above the limb to which the serous infiltra. 
tion that precedes this condition has extended. The upper extremity must 
generally be removed at the shoulder.joint, the lower, above the miJUlc of the 
thigh. In these c.ases there will geucrally be a cousiderablc alllount of hemor
rhage, and many vessels to tie in the stump, in consequeu(;e of the enlargement 
of the collateral circulation. 

In consequence of the dangers ant!' difficulties attendant upon the use of the 
li):{ature, surgeon$ have for many yc:irs past endeavored to treat aneurism by 
compression. The employment of direct pressure on the aneurism was almost 
natur.illy suggested as a means to counteract the extem•ion of the disease by the 
pressure of the blood from within, and has consequently been applied from a 
very early period in the treatment of the affection. This plan of treatment was 
first employed by Bourdelot at the close of the seventeenth century; afterwards 
Ly Genga, Heister, Guattani, and others. These surgeons made the pressure 
directly upon the sac i and Guattani and Flajani relate several cures that they 
effcNed in this way; but the method was so uncertain in its results, and so dan-

f.,::~~t ~~:~e~~:i\~t:;:ci:c:~ !n!~~1ii~~~1t~~~~ ~;0th~h;~e!!u~~11pli:~ntob)~lil~~~~1·g :~~~~1~ 
the sac, cleari1~g out its contents, and apJJlying the pressure directly O\'el' Lbe 
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ends of the vessel. Deschamps <>xpo::ed the artery leadicg to the sac, and com
pressed this with an instrument he termed the "prcsse artCre." 'l'hcsc LarLar
ous modes of treatment, however, were entirely set aside by the facility and 
comparati\•e success of the Hunterian operation, and compression in aneurii;m 
was rarely practised by surgeons after the great step made by John ll unter in 
the treatment of this disease. Yet we find that John Ilunter himself, Blizard, 
and Freell attempted, though with bnt little success, to cure this disea!le by 
pressure on the artery leading to the sac. Pelletan and Dubois appear to ha\'e 
been the first who employed the pressure upon the artery above the sac, instead 
of upon the aneurism it.self; this was in 1810. Since thi~ period various 
attempts were made methodically to treat aneurisms in this way; but the merit 
of having introduced the practice of compression in the treatment of ancurisin 
into modern surgery, of having given it a definite place in our art, and of ba\·ing 
established the true principles on which it acts1 incontestably belongs to the 
Dublin suqreons; amongst whom the names of llutton, l3cllingham 1 Tufnell, 
and Carte deserve especial mention. In the early trials of the cure of aneurism 
by compressing the artery on the cardiac side of the tumor, the surgeons who 
employed this method acted Oil an erroneous theory, and the principle uot being 
understood, the practice was bad. It was supposed that it was necessary for the 
r.ure to take place that the whole flow of blMd through the artery should he 
entirely arrested, that inflammation of the vessel at the point compressed should 
be set up, and that the consolidation of the aneurism depended upon the obstruc
tion of the vessel consequent upon this inflammation. 'l'his led to compression 
being exercised so forcibly, with the view of exciting inflammation in the artery, 

that the patient could seldom bear it for a sufficient length 
of time to effect a cure, sloughing of the skill commonly 
resulting as a necessary consequence of the severe pressure 
to which it was subjected. To the Dublin surgeons belongs 
the very great merit not only of having pointed out the error 
of this doctrine, but of having distinctly laid down as the 
principle of the practice, that the ancurism was cured, when 
the artery leading to it was compressed, in precisely the 
same way as when a spontaneous cure takes place, or when 
the Hunteriall operation is performed-viz., by the deposit 
of stratified fibrinc in the sac, and by the consequent con
solidation of this (fig. 179)1 aided by the contraction of the 
walls of the sac; and that, as in the case of the ligature of 
the vessel, it was not necessary for the whole of the circula
tion through the artery to be entirely and permanently 
arrested 1 but merely for it to be lessened in quantity and 
force to such an extent as to be compatible with the forma
tion of laminated fibrine in the sac; and it was clearly shown 

~;t::;~~:\t~o~o a!::; i~j~~~d t~;to~:1~~:d,~8~h1~e p:~;ec!~~~:;~d~on;J1~~e;~c~~~ 
nition of the true principles on which compression of the artery leading to the ' 
sac cures the aneurism, has led to important results; for, as the severe pressure 
that was formerly considered necessary is now known not only to be useless, but 
to be absolutely injurious, no amount of compression is exercised beyond what 
is requisite to restrain and moderate the flow of blood into the sac; no attempt 
being ever made to compress the artery so sc,•erely as to lead to its obliteration 
by inflammation. 

'!'hough I l1 ave stated generally that aneurisms1 when treated by compression, 
arc cured by the deposit of laminated fibrine1 I think this remark oughL to be 
confined to the common sacculated form of the disease. In the tubular 
-..ariety1 which is certainly of far less frequent occurrence in the extremiti~s1 
the cure of the ancurism takes place by contraction of the ~ac, and by its 
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becoming filled by fibrine in a somewhat irregular manner. Illustrative of 
this mode of cure, there is a preparation in the :Muse um of 
University College (fig. 180). F10. 180. 

The success of the treatment by compression depends 
greatly upon a scrupulous attention to a number of minor cir
cumstances, which, though trivial in themselves, become of 
importance when taken as a whole. During the whole of the 
treatment, also, the patient's general health should be attended 
to in accordance with those dietetic and medical principles 
that have already been laid down in speaking of the consti
tutional treatment of the disease, ha,·ing for their object, the 
increase of the fibriuation of the blood. The irritability of 
the heart and arteries must also be subdued, anJ the irrita
tion of the sysccm lessened 1 by the use of opiates, and the 
patient should be put into a comfortable bed, with firm and 
well-secured pillows and mattresses, so that his position be not changed As 
it is principally in ancurism of the lower extremity that this plan of treatment 
can be employed, we shall proceed to describe the method of its application 
here; and, in doing so, I would remark, that much of the success of the treat
ment depends on a scrupulous attention to minute details. 

'!'he limb having been bandaged smoothly, with a soft or air pad upon the 
tumor, so as to approximate its sides, and laid comfortably on pillows, the thigh 
shoul<l. be shaved, and dusted with hair-powder. The apparatus must next. be 
applied, and much of the success of' the treatment will depend upon the kind 
of instrument used. The ordinary horse-shoe, or Signorini's tourniquet, was 
the one first employed, and this will, in many cases, answer the purpose per
fectly well; but as it is somewhat difficult to regulate the pressure with this 
instrument, and as it is not unfrequently exercised too powerfully, it has gene
rally given place, at the present day, to the very ingenious apparatus of Dr. 
Carte, which, as it substitutes an elastic force deril'cd from vulcanized [ndia· 
rubber bands for the unyielding pressure of the screw, accommodates itself 
better to the limb, and is less likely to produce injurious compression. This 
instrument, as well as the other contrivances which have at various times been 
invented fOr the treatment of aneurism by co1Uprcssion, are described by Drs. 
Bellingham and Tufnell, in their works on this subject, to which I must refer 
for a fuller account than I can here give. In some cases the circulation through 
the artery may conveniently be controlled by the pressure of a weight laid over 
it in the groin aE it passes over the pubes; usually from a. four to a seven 
pound weight is sufficient for this purpose. In this way, when only one com
pressor is applied on the limb, the flow of blood may be checked during the 
tirue that the screw is loosened. Care must of course be taken that the weight 
do not slip off. H is best made of lead, cast in a conical bhape, and may be 
r~tained in situ by having a wide leather socket made to fit it, shaped somewhat 
like the hopper of a mill; its broad end should be upwards, and the narrow 
cndprcssouthevcssel. 

In applying the compressor, especial ca.re must be taken that it is well 
padded in every part, so as not to gall the skin. In some of the early cases 
in which I saw compression employed in London by means of the horse-shoe 
l?urniquet, much inconvenience resulted from want of attention to this par
ticular. 'l'he tendency to fretting of the skin is much lessened by powdering 
the limb, and the removal of the cuticular hairs by shaving diwinishcs mate
rially the irrita.tion produced by the instrument. In order to keep up con
tinuous pr<'ssure, and at the same time to prevent any one part of the skin 
being injuriously galled, it is of very great consequence that two instruments 
should be used at the same time, so that when one is screwed up the othe1· 
1hould be loose; these instruments need not be placed closely together. If tL.e 
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ancnrism be in the ham, it will be sufficient for one (fig-. 181) to be applied to 
the gi-oin, whilst the other (fig. 182) is put upon the middle of the thigh. 1n 

F10. 181. 

Comprrssorforthegroin. Compressorforthcmiddlcofihetbigh. 

using the instrument, the great point, as Dr. Tufnell most properly rcmarks1 is 
to control the circulation with the minimum of pressure; in order to do this 
the first instrument should be screwed up so that all puli:.ation ceases in the 
tumor, but still not so tightly as to arrest all the flow of blood through it. As 
the pressure exercised by this becomes painful 1 it must be slightly IOO!l:f'ncd, 
and the second one screwed up. In thii:i way an alternation of pressure can be 
kept up without much pain or incouvenicnce. If possible the patient should 
be taught how to manage the instrument himself, and will often find an occu
pation and amusement in doinf! so. lf however it excite much pain or irrita
tion, as it docs in some subjects, it may be necessary to give opiates. 'l'he 
pressure should, if possible, be continued during sleep, but if it prevent the 
patient taking hi~ natural rest, the sug-gcstion made by Dr. Tufnell, of unscrew
ing the instrument slightly, and, when the patiC'nt is asleep, gently tightening 
it again without awakening him, may advantageously be adopted; it is indeed 
surprising how very little unscrewing will relieve the pain of the compression. 
A large cradle should then be placed O\'er the patient's body, so that the weight 
of the bed-clothes may be taken off the apparatus, and that the patient may 
manage it without risk of disturbance. Should there still be much untasincss, 
the instrument might be taken off for a few hours, and compression kept up in 
an intermittent manner. E\'en under such circumstances as these consolidation 
of the sac may ensue. 

The effects upon the tumor vary considerably. In some cases it rapidly 
and suddenly solidifies; more commonly, howenr, this is a gradual proce~~, 
the aneurism becoming more painful and solid, with less pu lsation and bruit. 
As the solidification takes place, there is usually a good deal of restlessness, a 
feeling of general uneasinees, and of constitutional disturbance1 which is best 
1uicted by opiates. As the pressure is continued, and the tumor begi?s ~ 
l1ardcn, the anastomosing vessels enlarge, with a good deal of burning pam m 
the limb generally, and arterial pulsations in situations where usually none an~ 
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relt. The abnormal puhmtion 1 in these cases, is f!}wuys found to occur in much 
the same situations, the same ye::=scls appearing to undergo dilatation. '.l_'hus 
'l'ufnell has made a remark, which I l1ave had more than one opportimity of 
verifying, that in the treatment of popliteal aneurism by comprcs:oiiun, threo 
arteries will be found to be enlarged, one of which passc:i oYer the centre of the 
tumor, another over the head of the fibula, and the third a.long- the inner edge 
of the patella; he also states that the severe burning pain which is felt in these 
cases, is owing to the artery accompanying the comtmmicans peronei nerve 
being enlarged. After complete solidification of the tumor has taken place, 
the compression ought to be continued for at least forty-eight hours, so us to 
secure against the occurrence of a relapse. 

'fhe duration of the treatment varies very greatly. In some cases the tumor has 
become solidified in a few hours or days. In other instances again the treat~ 
ment must be protracted for more than three months before a cure re~ults. 
Of 26 cases of femoral or popliteal ancurism cured by compression in the Lon~ 
don hospitals, the aYernge time, according to !\Ir. Hutchinson, was nineteen 
days. l\Iuch of course will depend, in this respect, on the constitution of the 
patient, and on the condition of the tumor; those circumstances which are most 
favorable to the spontaneous cure of the aneurism will also influen~e the rapidity 
of the cure by conipres!iion . 

Of the great value of compression in the treatment of aneurism there can be 
no doubt; but yet it cannot be looked upon as taking the place of the ligature 
in the cure of this disease, except in those cases in which the tumor is situated 
in the arteries of the lower extremity, below the middle of the thigh. In 
nneurisms occurring in the Yicinity of the trunk, as in the iliac, the carotid, 
subc\aYian, and axillary artenes, it is quite inapplicable. Apontaneous ancu
rism being extremely rare in the upper extremity, and as the traumatic forms 
of the disease which occur here, generally require that the sac should be laid 
open, it is seldom found necessary to ha,'e recourse to it in this part of the 
body, though it may be and bas been successfully applied to the brachia! 
artery · 

The great question with regard to compression appears to me, after all, to be 
whether it possesses any special advanttiges over the ligature, in the treatment 
of femoral and popliteal ancurisms, to which its employment is necessarily 
chiefly confined. The principal objections that have been urged against com
pression are that its employment is more painful and tedious than the use of 
the ligature, and that those cases that are unpromising to the ligature or that 
require amputation rather than it, arc equally unfavorable to compression, and 
cannot be saved by the employment of this means 

To these objections I think it may with justice be answered, that the pain 
attendant on the employment of compression depends very greatly upon the 
skill and care with which the apparatus is applied and managed throughout, 
and that much depends upon the kind of instrument that is used, being certri inly 
much diminished when Carte's elastic instrument is employed. With regard 
to the rclativt! tediousness of the treatment under the two plans, it would appear 
that in reality there is but little difference; for although some cai::es in which 
compression is used, are prolonf!'Cd o,·er a considerable space of time, yet they 
do not occupy more than is often consmncd when accidents of various kinds 
follow the use of the ligature; and it not unfrequcntly happens in compression, 
what can never occur after the employment of the ligature, that the patient is 
cured of his disease in a few hours or days. Ta.king, however, the average of 
the Dublin cases, we shall find that the treatment lasted twenty-five days, antl 
in the recent London cases but nineteen, and this is not very different from 
what happens with the ligature; for of 5-:l- cases recorded by Crisp, in which 
the femoral artery was tied, the average time for the separation of the lig:lture 
was eighteen da.ys, and if to this a week more be added for the closure of the 
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wound, and for the treatment of tl1e nrious accidents eo often accompanying 
and following the ligature, we should probably be within the mal'k, and yet only 
bring the duration of the treatment of the two methods to the E.ame JeycJ. 

After all, sur,!!:eons will eventually be guided in their estimate of the ''aluc of 
the two plans of treatment, not l'O much by t11e question of submitting their 
patients to a slightly more painful or tedious tJ·eaLment, as to the compura1i\'e 
risk of life attendant upon one or other method. Upon this point the statistics 
have yet to be made; partly because the cases of the treatment of uneuri~m by 

~::r:~~~~~:s ~~"~~~~~;:s l;·~~eb~~~ ~=;~ ~~u~~~-1~1~~~f;~J~~~~?e~c~~t~~ee t!~ec~;~~f~j 
ones. If, however, we compare the 32 cases of femoral aud poplitcal aneurism 
treated in Dublin up to February, 1851, as gi,•en by Dr. Bellingham (Med 

~~~I~:~i ,~~~~:~1~i~~~~n1~~c~~~-e~4 ~;\·~~r;:~~ [~!'~: ~~~c~f :~: !~t~r~as\~~s0~i~ca~:;:~,a~,: 
shall find that of the 32 comprc~~ion-cascs 26 were cured; in 1, the ligature 
was applied after pressure had failed; in 21 amputation was performed; in 1, 
death occurred from crysipcbs; in 1, from chest disease; and in 1 case the 
pressure was discontinued. 'l'hus it would appear that G out of the 32 failed, 
being in the proportion of 1 to 5-3 cases, and 2 died, being in the ratio of 1 to 

• 16. Of the 188 cases in which the artery wa!:l ligaturc<l, 142 were cured, 46 
died, 6 were amputated, in 10 the sac suppunlted, and in 2 gangrene of the foot 
occurred. 1'hus the deaths after ligature were in the proportion of 1 to 41 and 
the failures or serious accidents, of 1 to 31 showing clearly a ''ery considerable 
preponderance in foxor of the treatment by compression. Besides which, in 
many patie11ts who recovered aft.er the ligature, various accidents, such as gan
grene, erysipela~, sccQtHlnry hemorrhage, &c., resulted as the direct consequences 
of the treatment, and tl1 l ~C do not happen when pressure is employed. 

If the compression fails, the ligature may then often be advantageously 
applied; and as has been shown by the known cases, with a better success than 
if compression had not previously been tried, that treatment having caused the 
collateral circulation to cnb.rge, and thus lessened the tendency to gangrene 

It should also not be forgotten that in some cases, such as when aneuri1'm is 
complicated with heart disease, or occurs in a very broken and unhealthy 
constitution, in which the operation necessary for the application of the ligature 
would scarcely, or not at all, be admissible, compression may be safely employed. 

After carefully considering the relative merits of the two plans of treatment, 
I think we may conclude that, though in some few cases neither method can 
be adopted, and amputation is the sole resource, yet, that in others compression 
can be employed when it would not be safe to have recourse to the use of the 
ligature; and that in all ordinary eases of fornoral and popliteal aneurism espe
cially, compregsion should be preferred to the ligature, inasmuch as it is not a 
more tedious, and an infinitely Eater method of cure. At the same time it must 
not be forgotten that its succel's depends very greatly on the ~ontinuous care 
bestowed upou the case during the progress of the treatment. 

MANIPULATION, GALVANO-PUNCTURE, ETC. 

l\Ir. Fergusson has proposed to treat some aneurisms by a procedure which 
he terms ''manipulation." 'l'his consists iu squeezillg the aneurismal tumo~ in 
such a way as to detach a portion of the coagulum within it, which, bcrng 
carried on with the current of blood into the distal end of the artery, obstructs 
this; and thus, by impeding the circulation through the sac, may lead to thr 
gradual consolidation of the tumor. This procedure has as yet been employed 
to too limited an extent to enable us to form an estimate of its value, and can 
scarcely be considered, nor is it intended to be of very general application. 1"o 
~uch aneurisms, howHcr, that are not amenable to ordinary surgical treatmer1l 
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as those situated at the root of the neck, more particularly of the subcla\'ian 
artery, it might po:::sibly be advantageously applied. It is scarcely necessary, 
howe\·er, to point out the obvious danger of rupture of the sac, or of the 
diffusion of the aneurism on the separation of the congulum, to make surgeons 
aJopt due caution in carrying out this method of treatment. 

'Ihe attempt t-0 procure consolidation of nn anc'!-risma! sac by the employment 
of electricity or galvanism is of comparati\'ely recent date. It appears to have 
been first practised by ;'.Ir. B. Phillips, about the ye:lr 1832. Little attention, 
however, was gi>cn to this mode of' treatment until a. few years back, when it 
was revived by some ?f the French and Italian surgeons, especially by Pctrcquin 
aud Burci. The prmciple on which this operation is conducted consists in 
endeavoring to produce coagulation in th~ aneurismal sac, by decomposing the 
blood contained in it, by means of the galYanic current. In some instances, the 
attempt to do this has induced, and1 in all, it must occasion the liability to 
inflammation of the sac and of the surrounding structures; as the change that 
is sought to be effected in the contained blood, consists not in the deposit of its 
fibrinc, but in the coagulation of it en masse. It h:ls of late been recommended 
to conjoin the employment of compression of the artery, either abo,·c or below 
the sac, with th: transmission of the galvanic current through it, there being 
in this way less liability for the coa.gulum tha.t is deposited to be broken down 
and washed awa.y, as would happen if the current of blood were allowed to pass 
through the sac whilst it is in the act of forming. 

The coagulation of the blood is effected by introJucing two acupuncture 
needles into the sac in opposite directions, and keeping them in contact with 
one another, after connecting them with a gah-anic battery of moderate tension, 
when coagulum becomes deposited around one of the needles. The operation 
should be continued for periods varying from ten minutes to a quarter of an 
hour1 and requires to be repeated SC\•eral times. Petrequin recommends thnt 
the direction of the current be changed from time to time, so that a number of 
clot.i; may be formed in the sac. In lhis way a soft mass of coagulurn may occa
sionally be formed in the tumor, so as to fill it up more or Jess con1pletely1 and 
to prevent the passa.ge of blood through it. Occasionally it happens, huwe,·er, 
that the blood has continued fluid, and the sac pervious, no coagulation havin!Z 
Leen effected; and in other instances, again, the amount of inflammation that 
has been set up in the sac has been so great as to give rise to its sloughing, to 
t.he occur7eoce of secondary hemorrhage from it, and to the loss of the patient's 
luub or ltfe. This inflammation may1 in some cases, doubtless, have been the 
result of the injury inflicted upon the sac by the introduction of the needles, 
and by the charring of the tissues by them; but, in other cases, I, think it pro
Lable that it may have taken place from the rapid coagulation of the contained 
blood, an occurrence that we ha\·e already seen tends e>:pecially to inflammation, 
suppuration, and sloughing of the aneurismal sac. The pain of the operation is 
ah,.ays very considerable, so much so, that patients who have been subjected to 
it once have refused to submit to a repetition of it. 

Up to July, 1851, l\l. l3onnet had collected 23 cases of aneurism treated in 
this way i of these, 8 were of the brachia! artery, 7 of the popliteal, 2 of the 
subc!avian, and 1 of each of the following-: the ophthalmic, the temporal, the 
carotid, the thoracic aorta, the ulnar, and one unknown. Of these the pro 
cceclings failed in 13 instances;!) cases were reported as successful, but in i of 
these, 1\l. Bonnet states that doubts mm;t be entel'tained both as to the result1> 
antl as to the treatment, for the cure took place not by galvano-puncturc alone, 
Lut in some by the conjoined influence of compression and the application of 
ice; and in others, as the result of inflammation and suppuration of the sac. 
1.'here arc consequently only two cases in which the cure can clearly be attri
butable to this means alone, and without the occurrence of :lny serious accident. 

When we compare the galrano-puncture with ligature or rom1Jression, in tbt'! 
33 
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treatment of external aneurism, it is I think impossible to hcsit:ite for a ruoment 
in giving a decided preference to the latter modes of treatment. ~Tot only i! 
the principle on which it is attem_pted to procure obliter~tion of the 8UC in gal
Yano-puneture a Yicious and peculiarly dangerous one, vii., by the coagulation 
of the blood, and the inflammation of the wall of the sac; but the results that 
have hitherto been obtained by this method, are not such as would justify a 
prudent surgeon in submitting his patient to experiments of this kind, when he 
possesses so certain and comparatively safe a mode of cure as tha.t by dcligation 
or compression. In i?1hn1<tf aneurisms1 or in those cases in which the disc~e 
is so situated at the root of the neck, that the artery can neither be ligatured 
with safety nor compressed, galvano-puncture may perhaps be employed with 
some advantage, in conjunction with proper medical treatment 

'!'he injection of aneurismal sacs with a solution of the perchloride of iron has 
also of late been practised, with the yiew of coagulating their coutents, but such 
treatment is not only coarse and unscientific, but dangerous; and, when com
pared with the ligature or compression of' the artery leading to the sac, must be 
looked upon as a retrograde step in surgery. 

8 PE CI A L AN EUR ISMS. 

CHAPTER XXXVII. 

ANEURISMS OF THE LOWER EXTREMITY. 

PRETERNATURAJ, communications between arteries and vein~, though usualiy 
the result of wounds, occasionally happen from discm;e, ulceration taking place 
between the vessels, and thus causing an apertme to lead from one into the 
other. When such communications arc of a traumatic character, they may, as 
has already been stated, either constitute an aneurismal varix or a varicose aneu
rism. As the result of disease, aneurismal varix on ly can occur, Yaricose aneu
rism ne\•er happening except as a consequence of wound. 'J'hesc spontaneous 
communications have been met with between the aorta and the vena eava1 and 
between the iliac, femoral 1 carotid, and subelavian arteries, and their accompa
nying veins. In nature, symptoms, course, and treatment, they so clo.sely 
resemble traumatic aneurismal varix, described at page 1681 that their consid~
ration need not detain us here. 

INGUINAL ANEURISMS. 

An iliac or inguina1 aneurism may arise from the external iliac or from the 
common femoral artery; most frc<]Uf'ntly it springs from the latter, and taking 
a direction upwards pushes the peritoneum before it1 and thus encroaches some 
what upon the cavity of the abdomen. When first noticed it is a small, soft, 
compressible tumor, with pulsation and bruit, and generally attended by little 
pain or uneasines~. It rapidly enlarges, bowever1 and may attain a considerable 
magnitude, being often somewhat lobulated upon the surface, owing to the 
uuequal constriction exercised upon it by the fascioo under which it lies. At 
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the :.arnc time it usually becomes more solid, and the pulsation in it diminishes 
cou-:idcrnbly. ore\'en ceases entirely. As it increases in size it compresses the 
saphcna and femoral veins, thus _giving ri:-e to redema of the limb; and by 
stretchiu;: the genito-erural a11d some of the branches of the anterior cruml 
nerl'c. occasions considerable pain iu the thigh and leg. 

These ancurisms are commonly of the circumscribed false variety, though 
!'=omctimcs tubular; they neYer become diffused 1 for the rea~on long ago pointed 
•JUL by Scarpa, that the femoral artery, aboYC the edge of the sartorius muscle, 
is invested by so dense a sheath and is so closely bound down by the neighbor
ing fo ... cia, that when dilated into nn aneurism it does not readily give way. 

'!'he dirtynosis of in~uinal aneurism is not always so easy as might at fir,;t 
appear. It has most frequently been confounded with abscess in the groin, 
carcinomatous tumors in this situation, and with osteo-aneurisma. 'l'hc diag
noi;is from abscess must be made on general principles, but in some instance!:'! 
appears to be replete with difficulty, as there arc not a few cases recorded, in 
which aneurisms in this situation ha\·e been mistaken and punctured for abscef'o;:. 
an error that has in C\'ery instance proved fatal. The diagnosis of an inguinal 
aneurism, solidified by the depo!'=ition of laminated fibrine, and pulsatin!! Lut 
indi~tinetly, from a pulsating cncephaloid or osseous tumor in the groin, is sur
rounded by the weatest difficulty, and cannot, I belie\"e, with the mea11s we at. 
pre!'Cllt possess, be tlCCOmpli~hcd with absolute Certainty. rfhc fact of the two 
diseases having in two instances been confounded during the last few years, by 
two of' the most distinguished surgeons of the day, i\Jr. Stanley and l\lr. Syme1 

is sufficient evidence of the difficulty attending their diagnosis. 
Tre1111ne11t of inguinal a11eurism.-It occasionally happens that inguinal 

aneurisms, even of a very large size, undergo spontaneous cure, or becoiuc con
~olidated by direct pressure conjoiued with constitutional treatment; ~ut thc~c 
in~tanr.es are of such rare occurrence that such a rc.::ult cannot be rehCi.l on rn 
any one case. In the majority of instances the tumor, though it may have en
croached on the abdomen, will not ha,·e reached too high for the external iliac 
to be li;;aturnd; should it have done so, however, the surgeon may have to tie 
the cotmuon iliac artery, but in some instances C\"Cll this may not be practicable. 
when his choice must lie between the slender chance offered by constitutioual 
treatment and pressure, and the fearful alternative of li~a.turing the aorta. 

'1'111:: LIGATURE OF TllE EXTEB.N",\L ILI,\C was first practised by Abernethy, in 
l"i9li. Since this period it has been had recourse to in at least 100 instances 
for inµ-uinal aneurism (Norris); of these, 73 were cured, and 27 died. ln one 
remarkable case, both external iliacs were ligatured succe,..sfully at an interval 
of eleven months, by )fr. Tait. In some few cases also, there was the compli-

~~!:~~ t~:c a~~e~~~:~is,~~~o\l;f /~~1;11t~di\l,~ ~l~~t ~~~f~1,e f~o~.r;;.c ~~e~~ca~~ ~~~~sic~~ 
Death resulted from gangrene of the limb in 8, from secondary hemorrhage in 
4, from sloughing of the sac in 3, from tetanus in 3, and from causes of a lllorc 
general character in 4 cases. 

Pulsation returned in the sac in G cases; in some not until SC'i'eral W<'cks had 
elapsed after the operation; and in 1 instance only was this phcnomcuon followed 
by death. Suppuration of' the sac was of freciuent occurrence, happening in 13 
instlnccs, doubtl('SS owing to the lar;.?e size that these tumors arc often allowed 
to attain before being subjected to surgical interference. It is remarkable, how
e,•er, that in 3 cases only was thi!'l accident fatal

1 
and in 2 of these 3 instances 

the sac had been opened before the operation, on the supposition of its being an 
nb~cess. Secondary hemorrhage occnrretl Lut in G cases, 4 of which pr~\'ed 
fatal; a \'cry small proportion when co111pared with what happens in other i>itua
tions. This must doubtless be attributed in a great measure to the absence ?f 

~J~~;o~~a •. ~:~~1n b·'.~~1 ~:~~tsri~:f~:~:/~~;~ ;:~: !~~~;st~tc ~:1~ ~~~C:~~e~1 ii~~' ~11·~~ 1~1~:~ 
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affording abundant space for the safe obliteration of the vessel. In 1 of the 
fatal cases pulsation had previously returned in the sac; in the other a th" 
patient~ died on the scvelltcenth, the twenty-seventh, an<l ~he forty-third d;1y~. 
respectively. 

thi~~~~~~::eo~!u;~i~1~ 1~~~ ~5i!~:a~~~: ~f1:~~:i0c~ 8~~r:~!d d;.~~~~ t~0befr~;~~\~~3 f:~ 
amputation. The penod at which the mortification superveued varied froUJ the 
third ~o th~ fourth week. The principal cause of this gangrene is uarrowing, 
or obliteration of the neighboring venous trunk by pressure of the tumor. Jn 

the accompanying wood-cut (fig. 183) this is well 
Frn. 183. illustrated; the vein opposite the ancuri1Snt being 

completely closed. 
It is a very remarkable circumstance in the 

history of this operation that three deaths liave 
resulted from tetanus, a most unu.sual occurrence 
after the ligature of arteries. 

'The ligature of the external iliac for aneurismal 
varix in t.he groin aBOrds a striking contrast with 
that for spontaneous aaeurism; the-leases recorded 
all proving fatal, 2 dying of gangrene, and 2 of 
hemonhage. In these cases, lUr. Guthrie has re
commended that the tumor should be laid open, and 
the artery ligatured above and below the aperture 
in it. But wi~h whatever rapidity and dexterity 
such a procec<lmg were accomplished in the {?roin, 
there will be great risk of such a loss of bloo<l 
ensuing as to endanger the patieut's life, there 
being no possibility of commanding the artery above 
the seat of disease. 

Aneurism occasionally takes place in the groin 
and ham of the same side; here the ligature of the 
external iliac will cure both diseases. Of 4. cases 
in which this complication occurred, the operation 
was successful in 3, one patient dyiug of gangrene, 
and in him the popliteal aneurism was on the p-0int 
of bursting at the time of the operation. In 2 of 
the 3 cases that recovered, pulsation returned in 
the inguinal aneurism, but disappeared after a time. 

Operation. -There are two modes of' tying the 
external iliac artery; the one originally practised 
by Abernethy, somewhat modified by J_,iston, and 
the other introduced by Sir A. Cooper. Abcr

nethy's method modified, consists in commencing an incifiion two fingers' 
breadths above, and somewhat to the inner side of the middle of Poupart's 
ligament, and carrying it upwards and outwards to the exteot of about four 
inches, so that it terminates at about three fingers' breadths to the inner side of 
the anterior superior spine of the ilium. After dividing the skin and superficial 
fascia, the fibres of the external oblique tendon are carefully cut throu~h. 'l'hc 
iote~nal oblique and the trausversalis muscles are then cut through with_ great 
caution, when the transversalis fascia is reached. which is recognized by its dull 
white appearance. A small portion of this membrane, at the lower angle of the 
wound, where it is thinnea and expanded for the passage of the cord, is now 
carefully raised with the forceps and scratched through with the point of the 
scalpel. A director is then int.roduced, and passed underneath it, when it should 
be laid open upwards and outwards to the full extent of the wound; the whol_e 
vf the inner side of the wound is next drawn towards the rnesial line, the peri-
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toneum being separated from its loose cellular connections in the iliac fossa by 
the surgeon's fingers; it must be kept out of the way by an assistant, who holds 
1t up with a broad beut copper spatula. The artery may now be felt pulsating 
at the bottom of the wound, covered by a dense fascia, and having the vein lying 
to its inner side, and somewhat behind it. The investing sheath must be 
!'-cratched through in two situations, and the needle passed from the inner side 
between the vessels, the ligature being then tied in the usual way. 

In Sir A. Cooper's operation, an incision about three inches in length is made 
:i. little above and nearly parallel to Poupart's ligament, beginning above the 
inner margin of the abdominal ring, and ending near the anterior superior 
spine of the ilium. By this incision the tendon of the external oblique is 
ex.posed, and must be divided to the full extent of the external wound, when 
the spermatic cord will be seen passing under the lower edge of the internal 
oblique and transversalis muscles. Some loose cellular tissue and fascia has 
now to be scratched through, and the finger being passed under the cord, will 
come in contact with the external iliac artery, close to the spot where the epi
gastric is giv('.n off from it; the upper side of the incision must now be well 
raised by a copper spatula, when the vessel will be exposed, covered by a dense 
i;hcath, and having the -vein to its inner side, the sheath must be cautiously 
opened, and the ligature passed in either direction. 

On comparing the two operations, it would appear that the principal disadrnn
tage of Aberncthy's is, that it is apt to lea\'C a tendency to hernial protrusion, 
in consequence of the abdominal wall being much weakened by the free inci
sions through the muscular planes that are necessary; the great advantage attend
ing: it is, that the external iliac may be ligatured at any part of its course, and 
that1 if requisite, the incision might be CYCn extended upwards, and the com
mon trunk secured. In Si1· A. Cooper's operation, the line of incisi~n lies 
directly across the course of the cpigastric artery, which, as well as the circum
flex ilii, if it arise hif!h1 and the circumflex vein, which crosses the iliac artery 
at this point, and is often somewhat funnel-shaped, may he in danger of being 
wounded. 'l'he spermatic cord is likewise somewhat in the way in this opera
tion. Dupuytren actually wounded the cpigastric artery in one case, and Hous
ton had much difficulty from the circumflex. vein in another instance. 'J'his 
operation has also the disadvantage, that by it, it is impossible to prolong the 
incision upwards so as to <leligate any portion of the vessel except that which 
lies immediately above the crural arch; but the peritoneum is less disturbed 
than in the other case, and there is less tendency to hernial protrusion after
wards. As a general rule, I think we may conclude, that, in cases of sponta
neous aneurism, in which it might, from the size of the tumor or the diseased 
state of the vessels, be found necessary to apply the ligature to a higher point 
than was intended before the operation commenced, it will be safer to have 
recourse to Abcrnethy's plan1 modified as above described, as in this way we 
shall be able to ligature the vessel at any part of its course; whilst in cases of 
hemorrhage after amputation, or in trauma.tic femoral aneurism, in which the 
artery is not likely to be diseased, Cooper's operation should he had recourse to, 
more particularly if the patient be thin, and the abdomen flat. 

In connection with the ligature of' the external iliac artery, there are some 
practical points that deserve mention. Before the operation tho colon should 
oe emptied by means of an enema, and the pubes shaved. The incision in the 
abdominal wall must be sufficiently extensive, but should never be allowed to 
implicate the external ring, Jest it give rise to a tendency to hernial protrusion. 
9are should be taken not to wound the peritoneum, for although two patients, 
rn whom this was done by Post and Tait, both rt>covere<l, yet it is of course a. 
dangerous accident, and should if possible be avoided. The peritoneum must 
not be torn up more than i~ absolutely necessary, lest hemorrhage or subsequent 
peritonitis occur, and especial care must be taken that the fascia transversalis 
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be J:iroperly divided, oll1Crwise the iliac fascia may be stripped up with the perit«r 
neum, and the artery in this way dragged out of its normal situation into the upper 
and inner angle of the wound, occasioning great embanassment to the operator, 
who m::ty not be able to find it. lkfore attempting to pass a ligature round 
the vessel, the dense fascia CO \•cring it must be scratched tlirough with the 
point of a scalpel, and lastly the sac must not be injured by having its peritoneal 
coYering stripped off. 

J ... TOATURE OF THE CO:'>li\lON JLIAC. -If the aneurism in the groin extend ~(I 
high that there is not sufficient space for the exposure and ligature of the exter
nal iliac artcry1 it becomes necessary to tic the common trunk. Thi~ mriy be 
done by extending the incision that serves for tlie ligature of the external iliac 
upwards and sligl1tly .inwards towa~·d s the um Li.lieus, to an extent correspo.ndiug 
to the degree of obesity of the }Jatient, so that 1t assumes a somewhat scnnlunar 
form. Or a scmilunar incision may be made from a point about two or three 

~i~:~:~~~;::~~1~~:;~:iu~!~~:,i;:~\::~:::;~c::!~~::::~~c:~~,~~1~il~:~~s:H£::J~~~;!~:~~'. 
until the tr:rns,·ersalis fascia is exposed; they must be carefully opened rind 
freely divided, so as to expose the peritoneum, which now comes bul~in)? into 
the wound, pressing forward with its contents. 'This must be held aside, drawn 
upwards by the fin:rers of an assistant, and gently stripped from the iliac fossa 
by the surgeon carefully insinuating his hand beneath it. \'\·hen he arrives at 
the brim of the peh-is, he will readily be conducted to the external iliac artery, 
which guides him to the parent trunk. '.l'he lif!,'ature must then be passed under 
the artery, a. slight scratch having been made through the fascia covering the 
Yessel. 

Jn planning the incision for the ligature of thi~ artery, care sl10ul<l be taken 
that it be not carried too low down or too ~'ar forwa.nls; nothing can be g~i~ied 
by doing so, and there is besides the additional nsk of the circumflex 1li1 or 
epigastrie being wounded, as happened to ~'.\Jott, and as these are p1·incipal 
ngents in the ana:stomosinµ: circulation, their injury is a serious accident. 
Should any muscular branches bleed they had better be ligatured, so as not to 
obscure the after-steps of the operation. The fascia trans,·er:oalis should be 
opened at the lower part of the wound 1 where it is thinned for the passage of 
the cord, by pinching up a portion of it with the forceps, aud dividing it care
fully with the edge of the knife laid horizontally. It will be found to be much 
thicker and denser at the upper and outer part of the wound, t11a11 in this 
situation. When the peritoneum is well drawn upwards to the mesial line by 
the assistant's fingers or copper spatulre, the ureter which crosses the artery in 
this situation will be carried up with it, so as not to be seen at all. In this 
stage of the operation, the patient ~houl<l be turned on his sound side, in order 
to prevent the intestines falling over and pressing the peritoneum into the 
wound. 

In determining tlrn length of tlie incision, and calculating tl1e point at which 
h e would expect to meet with and ligature the artery, it is a matter of the very 
first importance for the surgeon to remember the difforent. Learings of the parts 
in the neighborhood of the vessels, and the relative frequency with which 1l1e 
origin and termination of the artery correspond with certain fixed points that 
way readily be detected. 

The points of importance are the relations of the vessels to the lumbar \'er
tebrre, to the crest of the ilium and the umbilicus. The ordinary pince of divi
sion of the abdominal aorta is on the body of tl1e fourth lumbar vertebra, or on 
the intcrvertebral disk below it; according to l\Jr. Quain 1 this was the case in 
three-fourths of the bo<lies he examined, or in 156 out of 196. lo regard to 
the relations between the situation of the bifurcation of the aorta an<l the crc~t 
:if the ilium, we find it1 according to the eame anatomist, to h:lYe ranged in 
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nhout four.fifths of the cases about half an inch abo\·e an<l below the level of 
the highest point of this part of the bone. With reference to tl1C umbilicus no 
ddinitt: rule cau be laid down, but in general terms it may be stated that the 
l1ifurcaiiou of the aorta is a little to its left. As a general rule that given by 
llargrea\·e is perhaps sufficiently good for ordinary purposes. If a point be 
tikcn about half or three-quarters of an itJch below, and a li!tlc to the left of 
the umbilicus, and a line be drawn oa each side from this point to the ccnLre of 
l'uupart's ligament, we obtain about the direction of the cowman and external 
iliac arteries. On dividing these lines into three equal parts, the upper third 
will correspond to the primitive trunk, and the two lower thirds to the external 
iliac, and the junction of the upper with the middle third to the bifurcation of 
the common iliac artery. 

The point of division of the common iliac artery, is, in the majority of cases, 
between the middle of the fifth lumbar ,-ertcbra. and the miJJle of the sacrum, 
both points inclusive; and if it is uot in this situation the division will probably 
be lower down. 

The leugth of the vessel Yaries greatly; according: to Quain, in five.sevenths 
of the cases, it ranged between oue and a half and three inches. 

\Yhen we look at Lhe depth at which this artery is situated, its great size and 
proximity to the centre of the circulation, and cousider the force with which 
the blood ru:.hes through it, we cannot but be struck with the success which 
has attended its ligature. Of 17 ca::-es in which it has been tied, 9 were cured, 
and 8 died. In 11 of the cases- the ligature was applied for aneurism, and of' 
these 7 recovered. The 4 that died, perished rather from the magnitude and 
extent of die Jiscase than from the effects of the operation, and it is remark
able, as showing the power of the ana5lomoses in maintaiuing the vitality of 
parts, that in no instance did gangrene ensue. In two of the fatal cases, the 
veritoneum was opened during the operation, and thi:; circumst:.rnce doubtless 
contributed to the fatal result. In both these instances, also, the tumor had 
been opened before the artery was ligatured, in one by mistake for abscess, in 
the other by the suppuration and sloughing of the sue. 

LIGATURE OF Tll.E AOHTA.-lt is impossible not to contemplate with admira
tion the man whose mind was the first to couceive1 and whose hand was the first 
to carry out the determination to apply a. ligature to the abdorniuul aorta, and 
who, guided by pathologica.l observation antl physiologkal experiment: dared to 
arrest at once the circulation through the uiaiu channel of supply to the lower 
half of the body, trusting to the colla.tcral circulation for the maintenance of 
the vitality of the parts thus suddenly deprived of blood. Sir .A. Cooper was 
t~e first to place a ligature on the aorta, in 1817 . Sine~ that period the opera
tion has been four times performed: viz., by James, of Exeter; by )lurray, at 
t_he Cape of Good llopc; by Monteiro, at Hio Janeiro; and by Mr. 8outh 1 of 
London 

In Sir A. Cooper's case, the inguinal aneurism had burst, and the ve~sel was 
tied about three-quarters of an inch above its bifurcation, by 111:.1king uu incision 
three inches in length through the abdomen, a little to the left of the umbilicus, 
the fingers being passed between the convolutions of the intestines, and the 
peritoneum covering the artery scratched through. The patient survived forty 
hours James ligatured the aorta. much in thf' same way as Sil- A. Cooper did, 
~n a case in which he had previously employed the distal operatiou for an 
1 ~1guinal aneurisn), but without success, the patient speedily <lyiug. l\Jurray 
lig-..t_tured the vessel, by t"Uaking an incision on the left side, in front of the 
prOJectiu~ end of the tenth rib, .a?d carrying it dowuwards for six inches, to 
the anterior .:;upcrior spine of the ilrnm. The parts were then carefully di\'ided 
to the peritoneum, which was sevu.rated from the iliac fossa a.nd the psoas muscle, 
when 1 with great difficulty, and by scratching with the end of an elevator and 
the finger u:.1ils, room was made for the passage of the lig:.1turc round the artery, 
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which was tied three or four lines abMe its bifurcation. The patient died in 
twenty-three hours. The most interesting case on record is th:lt lJy Dr. Monteiro, 
who tied the aorta for a large false aneurism on the lower and right side of the 
abdomen; 11cre the inci~ion was made m.uch as in :'.Iurray's ca."'e, and the artery 
ligatured with great difficulty. The patient Ji,·cd till the tenth day, when he 
died of secondary hemorrhage. In .\Jr. ~outh's case the artery was tied behind 
the peritoneum by an incision on the left side of the abdomen. 1-'he patient 
died in 43 hours. 

In this operation, there are not only all the dangers attendant upon the liga
ture of arteries of the first magnitude, but also the risk of producing fatal peri
tonitis, whether the abdomen be cut throu_gh, or the vessel sought for by 
stripping up the peritoneum from the iliac fossa; and it appcars to me that a 
patient suffering from so large an inguinal ancurism as to justify the li.zature of 
the aorta, would have a better chance of recovery, or rnther of prolongation of 
life, by the adoption of proper constitutional treatmcnt 1 to_gethcr with pressuro 
upon the tumor and thC' disral ligature or compression of the artery. 

LIGATURE OF 'fIIE INTEHN.-\L JLJAC. - Ancurisin of the trunk of the internal 
iliac artery is extremely rare, but its principal branches, such as the gluteal and 
sciatic arteries, are more frequently affected. 1'he pudic artery is \'Cry r::eldom 
indeed the s<'at of this disease, and I am only acquainted with one instance in 
which it has been met with in this situation, which is exhibited in a prepa· 
ration in the ~I ur::eum of the College of Surgeons. The aneurisms of the gluteal 
and sciatic arteries are more frequently trauma.tic, than spontaneous. In their 
symptoms and diagnosis there is nothiniz peculiar, though these affect.ions have 
been confounded with pulsating cncephaloid tumors of the gluteal region, as 
in a case in which Mr. Guthrie ligatured the internal iliac artery for disease of' 
this kind. 

Since Ste\'ens first tied the internal iliac in 18 12, in a negress laboring under 
glutf'al ancurisrn, this artery has been liga.tured six times i of these cases 4 
recovered, and 3 died. The success that has hitherto attended tl1is operation 
is certainly reniarkablc, when we take into consideration the depth at which the 
artery is situated and its great size; and must, I thi.nk 1 be accounted for by the 
fact, that although in these cases the patient runs the ordinary risks att~ndant 
on the ligatme of the larger pch-ic arteries from the exposure and handlrng uf 
the peritoneum, yet, that he is saved the danger resulting from the supen·enlion 
of gangrene; the anastomosis between its branches and that of the neighboring 
vessels being so free, and .the course tra.vcrsed by the blood so short, that no 
difficulty can arise in the maintenance of the collateral circulation. 

The .!iteps of' the operation necessary for the exposure of the internal iliac 
artery are precisely analogous to those requisite for the ligature of the common 
trunk. When the Yessel is roached, it must be remembered that both the ex
ternal and internal iliac veins are in close relation to it; the one being to its 
outer sitlc1 the other behind it. As these vessels are large, and their coats thin, 
it is necess:ny that they should be separated by the finger-nail, or the blunt end 
of an aneurism ueedlc, before the ligature is passed rouud the artery; care 
must also be taken not to put the ve:;scl too much on the stretch in applying the 
ligature, lest the ilio-lumbar artery be ruptured. As the length of the ar.tcr.y 
varies much, usually ranging between one and two inches, and as when it is 
short it has a tendency to be placed deeply in the pelvis, it would, I think1 be 
more prudent, and occnflion less chance of secondary hemofrhagc, for the ~ur
geon, under such circumstances, to ligature the common trunk 

FEMOltAL AND POPLITEAL ANEURISMS . 

We ha\·e, in the preceding section. considered aneurisms affecting the g~i11, 
which are by no means of very unfrequent occurrence. Aneurisms of the thigh 
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are. however, much le'>S frequently met with, but those in the ham arc very 
commonly encountered. Thus, Out of f>;)l c::i~cs of aneurism recordc<l in the 
British medical journals of the present ccntury1 D1·. Crisp has fuuu<l that 137 
affected the popliteal, and only 66 the femoral artery. Of these GG, 43 wero 
situated cith('r in the groin or upper part of the thigh, and 21 only werQ truly 
fcmoral 1 or fcmoro-poplitcal. The reuson of this <lifference in the frequency of 
the occurrence of ancurisrn in different parts of the vesscl1 may be accounted for 
Uy attention to its anatomical relations. lu looking at the main artery of th~ 
l11wer extremity, in its cour:;c from Pou part's ligament to where it terminates in 
the anterior and posterior tibials, we see that it may be divided in relation to tho 
muscular masses that surround it into three priucipal portions. 1st. That which 

~l;ii~~a~:Yb~!'~~en~ir;r~~a:-~~;,!'.·~:~';cn~::;~ ~~1~1:~~~1~f!~r i:1:;;~:~111~~ t~~t'~::~r!~~~ 
point and the aperture in the adductor tendon, which may be considered /<'1noral. 
~\nd , 3rd, that division of the >Csscl which corrc"ponds to the ham, and which 
may be considered popliteal. Of these three <livisions1 the first and Jlli;.t are 
comparatively superficial, and being unsupported by muscle, re<idily expand, 
while the central portion of the artery is clo~ely surrounded on all si<lcs by 
mu~cular masses, and is less likely to be dilated into an aneurismal tumor. We 
al~::o fiud that the inguinal portion of the vessel is closely and firmly invested by 
a dense and resistant fibro-ccllular sheath, and is well supported liy the fa.sci:• 
lata; whilst in the poplitcal space the artery is merely surrounded by the ordi
nary cellular sheath 1 and receives no aponcurotic support. This difference in 
the connections of these two parts of the \•essel may, to a certain extent, explain 
the greater frequency of aneurism in the ham than in the upper part of tho 
thiuh. 

:\.neurism of the profunda fcmoris artery is of extremely rare occurrence i 
indeed, I am not acquainted with any recorded C:tf.:C 'Ihe only in-;lance with 
which I am acquainted, is that represented in fi~. 
184, taken from a patient who died of pneumonia, FIG. 181. 1 

unJer Dr. Garrod's care, >ery shortly after admission 
into the Hospital. On exammation aft<>r death a 
brge tumor of the thigh1 which had not been very 
clo~ely examined during life, proved to be a circum
scribed aneurisrn of the profunda artery. 

Femoral and poplitcal aneurisms commonly occur 
about the middle period of life, and are almost in
variably met with in males, being at least tweuty 
times more frequent in them than in women. lloth 
i;iJes arc affected with equal frcquency 1 and occa
siunally at the f.l:i.me time. Accor<ling to Crisp, 
sailorswouldappeartobemore li able to this variety 
of the disease than any other class. These aneu
risms arc mo.st frequently saeculated; in the ham 
they are always so, but in the thigh they are some
times tubular. 

'.l'he S!JfllJ>fOrm; of femoral ancurism pre!'lcnt 
nothing peculiar, the tumor u~ually enlarging with 
con~idcrablc rapidity, with all the clrnractcri .. tic 
r-ignr. of the disease, and assuming a pretty regular 
O\'oid shape. Pophteal ancurism usually corumcnccs with stiffness and a gnocl 
deal of pain about the ham and knee, which I have more than once seen mis
taken for rhcumati"m; there is alc:;o a difficulty in ~traightening the limb, whii.:h 
is generally kept semi-flexed. The tumor increases usually with great rapidity. 

t l, Common rcmoral; 2, superficial femoral; 3, profunda.; 4, nncurism. 
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and has a great tendency to become diff;.iscd; these conJitions will, howc·\·cr, 
materially depend on the siJe of the artery from which it spring~ i when from 
the anterior aspect, next. the bo~e, it increases slowly, being compressed by the 
firn~ structures before it. In this cru:e, h~wever, t~1ere .is the gr~at danger that, 
by its pressure upon the bones and knee, it may giYe rise to canes and destruc
tion of the joint. When it springs from the posterior part of the artery, where 
it is uncompressed, it increases rapidly1 and mn.y spcE.dily diffuse itself. The 
diffusion of an aneurism in this situation may take place in two directions. If 
it be femoro-poplitcal, it may give way into the general cellular tissue of the 
thigh, the blood diffusing it.self as high perhaps as Scarpa's triangle. 'When it 
is confined to the ham, it may either give way under the integuments, and into 
the su1~erficial structures of the limb, or else under the deep fascia of the leg, 
where 1t will compress the posterior tibial nerve and artery. In all cases the 
diffusion of' popliteal ancurism is likely to be followed by gangrene of the limb. 

The diag1wsis of' popliteal aneurism has to be made from chronic abscess, 
from bursa! enlargements, and from solid tumors. From chronic abscc!l's. no 
serious difficulty can well be experienced; but it may happe11 that when an 
aneurism has suppurated, considerable difficulty arises in determining its true 
nature; whether it is merely an abscess or not. On such cases as these the 
state of the circulation in the lower part of the limb will throw much li~ht. 
l3ursal tumors, often of large size and multilocular, are not unfrequently met 
with in the ham, but I have never found any great difficulty io determining 
their true nature, their elasticity and roundness, together with their mobility 
and want of pulsation, being sufficiently indicative of their character. 'l'he 
most serious diagnostic difficulty may arise from confounding solidified aneuris111s 
of the ham with solid tumors, either of a sarcomatous character, or springing 
from the tibia nnd femur: and I have known one case of aneurism in this con
dition, in which amputation was performed on the supposition of its being a 
solid tumor (fig. 163). 

The treatment of femoral and popliteal aneurism may be conducted either 
by ligature or compression of the Yessel leading to the sac. As a general rule, 
for the reasons already stated, compression should be employed in preference to 
the ligature; but yet the cases may arise when, from the failure of compression, 
or for otl1er reasons, it may be necessary to ligature the fernoral artery. 

In lookin;..{ at the fomoral artery, it might at first be supposed that the com
mon trunk, flituated superficially bctweell the inferior edp:c of Pou part's ligament 
cmd the origin of the profunda, would be the most convenient situation for the 
application of the ligature; but experience has shown that deligation of the 
vessel here is in the 11ighest degree unsuccessful. This arises from the short
ness of the trunk 1 rendering it necessary to tie the artery between and in close 
]Jroxi111ity to those collateral branches that will constitute the most directanJ 
imrnedia1c agents in the anastomosing supply, viz., the circumflex ilii and the 
profunda, so that the internal coaguluru would not readily form . In addition 
to this, however, a number of small inguinal branches, such as the superficial 
cpigastric and circumflex ilii, the superficial and deep external pudic1 and very 
commonJy one of the circumflex arteries of the thigh, more especially the 
internal, arises from the common trunk in its short course, and these vessels, 
though smnll in size, constitute a source of great embarrassment to the surgeon 
during the operation, for if wounded near their origin they bleed most furiously, 
and arc a cause of considerable danger afterwards, by interfering with the 
proper .pluqging of the vessel. Of 12 recorded cases, .in w.hich this art.e~y has 
been tied, 1t would appear that 3 only succeeded, wlulst m the rcwammg 9 

~~·1:~~~1~:st:~co~13:i~e hl~~:1~~~~a~~· ~~~u:~et~;.n:~1 if1\1arro~:~i8fa~~~r~~i:~. a!dt~~nk~ 
~;~~~c~~.:e,s~t~~~~td toa~~\'~a:i:!h1~1~d~·~~u or ~~:''{i1 ~l~, ~~d11i~h\~~~c~~sse~~i:~~~;:~: 
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doc~ not intcn·coe betwC'en the gi,·ing- off of the profunda antl the u11per }Jart 
ti!' the !':tc for the application of a ligature to the superlicial femoral, the external 
iliac ~hould be tied unless compre~sion can be employed. 

LJGA1't:RE OF TnE SUPEIU'ICIAL FEl\JOHAL. -The superficial femoral nrtery, 
in its course from the origin of the profunda to the aperture in the tendon of 
the adductor1 is divided by the crossing of the sartorius muscle iuto two portions 

~;l::epi~:~I dli:~~~:1' ~'£11~~1!~ ~;t:~.y~i'~~~~i~t li1~:1~:~~1~·~ ~~e i~~:f~~.~~1~·i~1~r~~:;u~~?~~~~ 
muscle, is of most iuterest to the surgeon, as it is in this part of its course, lhnt 
it is inrnriably ligatured in cases of aneurism. It is true that J-ohn Hunter, in 
the operation that he introduced for popliteal ancurism, exposed and tied the 
ves:.el in the lower third of the thigh, Lut his example has not been followed 
by mod('rn surgeons, on account of the far greater difficulty in reaching the 
ves~cl here than in the fir:.t pnrt of its comse. 

The superficial femoral 1 where it lies in Scarpa's triangle, being merely 
covered by the common integument, the superficial fascia, and the fascia lata, 
may be reached by as simple an operntiou as any that the surgeon has to perform 
for the ligature of the lal'gcr nssc\s. An incision from three and a half' to four 
inches in length, should be made from a point, two i11ches below Poupart's 
ligament, and as nearly as possible midway between the anterior superior spine 
of the ilium, and the sympl1ysis pubis, and carried downwards in a direction 
parallel to the axis of the limb. The skin and superficial fascia, ha,•ing been 
<li\'i<led, the fascia lata, which is here very thin, is exposed and opened to the 
same extent as the incision in the integunients; the inner margin of the sar
torius now comes into view, and immediately to the inner sillc of, and perhaps 
tlightly overlapped by this, is the sheath of the ves~els; this must now be 
cautiously opened, the Jong sapheua nerve being respected, and the aueurism 
needle unarmed passed between the artery and vein, from within outwards, 
about four inches below Pou part's ligament; it should then be threaded, with
<lrnwn, and the ligature tied. The edfreS of the wound niust now be brought 
into contact with a couple of stitches aud two strips of plaster; the limb being 
mni-flexed, somewhat raised, laid on its outer side, and wrapped in soft flannel 
"'11' cotton waddinj!. 'l'hc severe pain which is usually complained of about the 
knee after the tightening of the ligature, may best he relieved by a full dose 
of opium. 

111 this operation there are several points of considerable importance that 
~cquire special attention. The ligature should always be employed about four 
wches below Pou part's ligament, so that sufficient space lll:lj' 1utcrvene l:.etween 
the origin of the profunda, which is usually from one or two inches below the 
crural arch, and the point dcligatcd, to admit of the formation of a proper 
coagulum in the vessel. It has, indeed, happened that the ligature has been 
placed within three quarters of an inch of the origin of the profunda, without 
any injurious consequences resulting. The proper point, howcver1 for the 
<leligation of the artery is that indicated, which is usually the very spot at 
which the sartorius crosses it; though, if this muscle be very broad, it may be 
uecessary to draw it to the outer side, anc.l. the vessel tied below it. In cutting 
d_own upon the artery, the saphena vein, or any parallel branch, should if pos
sible be avoided. After the sheath has been ope11ed 1 it will sometimes be found 
that rather a large muscular branch is given off from the artery at about the 
JJUTt where it was intended to ligature it; if so, this must be carefully a.voided, 
as well as any small veins that cross the main trunk in this situation. 

'.l'he femoral vein which lies behind and somewhat to the inner side of the 
nrtery, is best avoided by passing the needle from within outwards between the 
two vessels, the inner side of the sheath being at the same time put upon the 
stretch by drawing upon it with a. pair of forceps. After the needle has bf'en 
brought up on the outer side of the artery, a small portion of thP. sheath will 
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some.tirnes be found. to be pu~hcd up by it; this must be di,·ided by being 
c:ncfully touched with the point of the scalpel, and the needle thus carriul 
round the Yessel. 

'\"ound of the femoral vein is without doubt the most serious accident that 
can happen in the operation for ligature of the superficial femoral artery

1 
and 

is one of which there is especial ri~k when this operation is bad recourse to for 
aneurism 1 as in this disease the fine cellular tissue which naturally coirnee:ts tlie 
two vessels often becomes thickened and indurated, in consequence of infl:nu
matory action having extended upwards from the sac to the sheath of the 
vessels. It is best a''oided by passing the needle in the wny that bas been 
already recommended, unarmed, and without the employment of force. 'This 
accident is almoi>t inrnriably fatal, there being but very fow instances on record 
in which patients haYe survind it; death usually resulting from diffoe 
phlebitis, or the supervention of gangrene. The true cause of the fatal result 
in these cases was first poiuted out by .Mr. Hadwen1 who showed that wbcn the 
vein is wounded by the aneuriswal needle, it is transfixed at two points, between 
which the tliread is drawn across; and when this is tied, n segment of the vein 
is necessarily included with the artery in the noose. It is t.his inclusion of the 
ligature within a portion of the vein, where it acts like a seton, and keep!' up 
constant irritation, that prevents the occurrence of adhesi1e phlebitis1 and 
occasions diffuse inflammation in the interior of the ve:ssel; and it is conse· 
quently this circumstance, and not the mere wound of the \1ein 1 that determines 
the great fatality of this peculiar accident. Guided by this Yiew of the 
mechanism of the injury, the indications in its treatment become obvious. 
'l'hey consist in remo>ing the ligature at once, and thu!! 1 Ly taking away the 
main source of irritation, converting the wound into a simple puncturn of the 
vessel1 which readily assumes adhesive action. The surgeon should therefore, 
as soon as the accident is perceived, withdraw the ligature, and opening the 
sheath about half-an-inch higher up, re-apply it to the artery there. The 
hemorrhage from the punctured >Cin readily ceases on the application of a 
compress. 

The ligature of the fcmonil artery for poplitcal aneurism, is an operation that 
has been :-o frequently performed, that surgeons seldom think of recording cases 
of this description, unless they present complications or sequelro of unusual 
interest or sc,·erity, hence but little importance can be att:1ched to any statistical 
deductions from reported c:iscs as to the fatality of this operation, although thC'y 
may serve as a. rough estimate of the proportion maintained between the <lit: 
forcnt accidents, such as hemorrhage, gan;zrene, &c., that follow it. '!'hat tlie 
ligature of the femoral artery is attended with more success than that of any of 
the other large trunks, can admit of no doubt. 'J'his is not only in accordance 
with the general experience of surgeons, but is confirmed by the statistics of 
published cases, even without making allowance for the probability of more of 
the unsuccessful than successful haying been recorded. Thus of 110 instances, 
collected by Dr. Crisp, in which the femoral artery has been ligatured for popli
teal aneurism, only 12 are reportC'd to lrnvc died; amongf't these, 4 deaths 
occurred by secondary hemorrhage, 3 by gangrene, and the uthei·s by phlebitis, 

~~~~:.u;u ~!:1:t; d:,~:~:eN ~~:is ~~f~~ertli~~~tc~c~:~;u~rt,~ 11Ydf:e~f·~~~,1~~1';:r,u~~~!~io~~ 
Mr. Hutchinson finds Lhat of 33 cnses recently operated on in London, 10 were 
fatal, 5 deaths resulting from gangrene. 

The occurrence of scco11dm·y hemorrhage after the ligature of the superficial 
femoral is a troublesome accident, and one in which the surgeon, to use Mr. 
Fergusson's expression, "will most assured ly find himself in an eventful 
dilemma;" and in which it is necessary that his line of action should have been 
well considered before.hand, as he may not h:we much time to spare for reflec-
tiou when such an ennt has taken place. In these cases four lines of treat 
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ment present themselves, viz., the employment of pressure; the ligature of the vessel at a higher point i the deligation of the bleeding apertures in the wounci., or amputation of the limb. 
J>re:<sure may be applied by placing a. graduated compress of lint or compn:ie-.cJ sponge over the bleeding orifice, and fixing i~ there firmly by a horseblloe tourniquet. This means, although extremely uncertain, oecasioually succeeds; should it not do so, ~owever, and bleeding recur a second time, it i~ useless to continue it, as experience has shown that the hemorrhage will continue until the pa.tient is worn out. 
rl'he ligature of the superficial femoral at a higher point, or if the artery has been tied too high for this, the deligation of the external iliac, presents iti;elf as a probable means of arresting the hemorrhngc. Such an operation, however, is fraught with danger, and has, I believe, invariably been followed by gan::;reno of the limb. It might at first be supposed that the limb would not be placed in a worse situation after the ligature of the external iliac, whether the superficial femoral bad been previously tied or not, the anastornosing channels remaining the same in either case. But in reality it is not so; for although the blood might find its way through the epi:.rastric, the circumflex ilii, the 

1!'.l~tcal and .f:ciatic arteries, into the profunda and its branchrs, yet from this point the difficulty of its transmission throu~h the limb would. be materially wcreased If the superficial femoral be open, it senes as a d1rnct and easy channel for the conveyance, to the vessels of the le~ and foot1 of the blood brought by the anastomoses. But when th.e superficial femoral is tied , this l.ilood must find its way through a. second cham of anastomosing vessels,-thm=e intervening between the branches of the profunda. and the articular arteries of lhe knee; and here the real difficulty would arise, its impulse not being sufficient to o''ercome the obstruction to its passage through these small channels, which might not ipiprobably be still further obstructed by the pressure of the aneurism. Should the anastomosing circulation be sufficiently free to maintain the vitality of the limb, it is not i.mprobable that the rccmrent blood would c~cape from the distal side of the ligature, and thus keep up the hemorrhage exactly as in a case of wound. It appears indeed that the femoral artery, in a case of secondary hemorrhage after the application of the lip.-;.1turc, is in ver5 much the same condition as an artery which has been wounded, :md in whic1' the bleeding, having been suppressed for some days, has returned with violence; and I think the best. course fo r the surgeon to pursue is the same practice that he wou\J follow in the event of secondary hemorrhage occurring from a wounded "e:-scl. viz., by cutting down upon the bleeding part and applying a. ligature to it. '!'hat such an operation is surrounded with difficulties caunot be doubted; but yet none would present themselves that care and skill might not overcome. The surgeon would certainly have to cut into :i part infiltrated with blood, in which the different tissues could not readily be distinguished, and the vessel when reached would be found to Le soft, friable, and granulating, yet by free dissection above and below the wound, a. portion of it mi~ht at last be expoi:ied, where ita coats would hold a ligature; or should this not be found, the wound 1uight be firmly plugged from the bottom with compressed sponge i or the blccJing aperture touched with the actual cautery. 8hou1J these means foil, it would, I think, be safer to amputate the limb, thao to cndea\1 01· to arrest the hemorrhage in any other way. 
Ou11ym1c of the limb is perhaps the most frequent source of dan~er after the ligature of the fomoral artery for popliteal aneurism. It seldom occurs, however, unless the tumor be of considerable magnitude, han~ become diffused, or otherwise interfore seriously with the circulation throug-h the limb. l have, howe\'cr, seen it follow after the operation where the popliteal ancurism lrnJ not attained a larger size than that of an orange; but, in this case, there was much 12dema of the limb, aud congestion of tJ1p veins bcfor~ the operation, and uu 
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examination afterwards, it was found that the poplitcal vein had been oblitcir:itrd 
by the pressure of the tumor. The gangrene may, in some ca~es, be preHntl·d 
by tl1e treatment that has been pointed out at pap:e 176. 'Yhen it has fi1irly 
declared itself, there is necessarily no resource left but amputation, and th~ 
operation is sufficiently successful; for I find that of 14 cases in which it was 
done there were 10 recoveries, and but 4 deaths . . 

'l'he return of pulsation in the soc after the operation for poplitcal ancurism 
is by no means of frequent occurrence, but yet, it has been met with in some 
instances, and secondary aneurism has also been found in this situation. Jn 
th~se cases the patient should be put upon a careful dietetic plan, the limb be 
kept elevated and at rest, and pressure applied by means of a compr{':;~ an1l 
bandage. or a horse-shoe tourniquet. In this way cures hayc been effcctr<l by 
Wislrnrt, Turner, Bri!!gs, and Liston. In conjunction witJ1 F:uch tre:itme11t. or 
in the event of its not imfficing, the compreF:sion of the common femoral artery 
as it. pnsses over the pube.r;1 would in all probability effect a cure. Should it 
not do so, and the tumor continue to increase, threaten to suppurate, or to occa
sion gangrene, amputation would be the sole resource. 

In the cnse of dotlUe poplitcal aneurisms, the artery has been occasion.illy 
ligatured with advantage on both sides, either simultaneously, or, more Mfrly, 
consecutively. But these cases appear to me to be especially adapted for the 
employment of pressure, so as to avoid t11at disturbance of the balance of the 
circulation which is certain to ensue when one vessel is ligatured, and which 
may act injuriously upon the opposite ancurism. When the popliteal aneuri~m 
is conjoined with a similar disease of the g-roin, the ligature of the external iliac 
is the proper course to pursue, and will effect a cure of both affections. 

When a circumscribed popliteal ancurism suddenly becomes dijf1md, the 
patient is seized with faintness or sickness, with pain, numbness, and a hot trick
ling sensation in the limb, the temperature of which falls at the same timC' tl1:1t 
its bulk increases, and the integument assumes a white, shining, mottled appear
ance, with more or less purpl ish discoloration. This condition usuallj' occurs 
after a circumscribed ancurism has existed in the ham for SO'llC weeks or montl1l'1 
rrnd on the occurrence of some sudden exertion. In some cases, howc,·er1 the 
disease appears to have been diffused from the \'cry first, the coats havinf! f!i\'cn 
way, and ext.ravaf;ation having taken place into the cellular tissue of the limb, 
without the previous consolidation of the parts around the artery, or any attcmp~ 
at the formation of a. sac. In these cases the extravasation into the limb may 
either be C'Onjoined with much mdema, or it may be confined to the cellular 
tissue of the ham, and to the upper and back part of the leg, or extend down
wards under the muscles of the calf. When the patient comes under the ob~er
v-ation of the surgeon, the tumor is found to be solid, elastic, and irrl'gular, 
"Without. pul::ation or bruit, the limb redematous, cold, and congested. 'l'he diag
nosis of this form of aneurism is often extremely difficult, and there is great 
dan~cr of confounding it with simple extravasation into the calf, with absces!', 
or, pm•sibly, with malignant tumor of the leg. 

The danger attending on popliteal aneurism is greatly increased by its becom
ing diffused. Under these circumstances the ligature of the artery usually 
affords but a slender prospect of success, tlie collateral vessels being so com· 
pressed and choked by the pressure of the effused blood as not to admit of the 
circul::ition being carried on through them; hence, in many of these cases, the 
only resource left is nmputation. 

The question of amputation in cases of diffused popliteal aneurisrn is not ,·cry 
eas ily submitted to any very positive or definite rules, except in those instances 
in which the impending gangrene is so evident as not to admit of doubt. There 
11re, however, certain general considerations that may guide the surgeon in 
f'.oming to a decision on this point. 

Tn some cases the sac has either given way to a very limited extent, or else its 
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walls ha,·ing: become thin and expanded, arc yichlin~ rapidly under the pres!':.urc 
of the blood, becoming fused with the surrounding parts. Here we should liga· 
turc the artery without delay; for1 although it is but seldom that a limb can be 
saved when once the blood has become infiltrated into the general cellular tissue, 
yet it is possible1 such a fortunate occurrence may happen. 

In other instances the anew·ism ha8 not from the first been very distinctly cir
cum9Cribed. It has followed the infliction of some mechanical injury, and in the 
course of a week or two has acquired a considerable sizc1 without dc6uite or dis
tinct limitation, being solid or but little compressible. Such a case as this can 
scarcely be considered1 strictly speaking, a diffused aneurism; but yet, if by cir
cumscribe(l we mean that the blood is contained in a defined cyst wit.h walls, it 
scarcely complies with such a definition, the fluid blood being rather prevented 
escaping widely by a temporary barrier of coagula entangled in the loose cellular 
tissues of t.he part, and the vessel being ruptured t.o a. considerable extent, or 
completely torn across. Here we are certainly justified in having recourse to 
compression or ligature with a good prospect of' success. 

When the ham is occupied with a larg-e, rapidly-increasing tumor, extending 
perhaps some wa.y down the calf and up the thigh1 and encroaching on the knee, 
the skin coYering it being more or less discolored, there being no nulsation per
ceptible in the tibials, and the veins of the limb being full and even somewhat 
congested, the foot cedematous, and several degrees in temperature below that 
of the opposite limb, the difficulty of coming to a decision is considerable. 

In such a case as this1 I think the existence or non.existence of pulsation of 
a distensile character would be a circumstance of very great importance, and 
may serve to gu ide the surgeon. 

If there be distinct impulse of a distending character, which can be arrested 
by compression of the femoral artery, with some diminution of the size of' the 
tumor, it is an evident indication of the transmission of blood through the !'ac, 
und that this contains some fluid blood. Under these ci rcumstances, it will, 
when the artery is tied, subs ide to a con~iderabl e exten t, thus allowing more 
~pace for the conveyance of the collateral circulation 1 and it would be but right 
to give the patient the chance of preserving his limb by ligaturing the vessel. 

lf, however, the tumor have, from t.he very first that it attracted the patient's 
notice, been more or less solid and iucompressiblc; and though it may at an 
early period of its existence have pulsated1 if this pulsation has suddenly ceased, 
the aneurism at the same time having undergone rapid and gren;t increase of 
bu\~ wit.h much tension and lividity of t.he integuments, cedema. and .coldness 
of luub, with a tendency perhaps to vesication ani:l ulceration of the skrn coYcr
ing the tumor, there is no resource left but amputation. 

It must1 however, be borne in mind that the ancurism may become diffuscd 1 

and extensively so, without any very great change in the shape and size of the 
lim b. It is only when the sac ruptures in such a. position t.hat the blood is 
effused into the general cellular t.i!lsucs of the limb or under the skin, that much 
tension of the in teguments and increase in the bulk of the part takes place. 

When the rupture occurs in a part of the sac that is more deeply seated, 
so that the blood is extravasated underneath the deep fascia of the leg, it is 
bound down by this and the superincumbent muscles, and deep-seated dis
?rganization of the limb may be tho result, without much, if any, change_ in 
~ts bulk or in t.be color of the integuments, but with dcep_-seated pain, whwh 
is excessive. There must always be considerable risk 111 such a case as 
this of confounding the arterial disease with solid tumor, and the diagnosis 
can only be effected by a refereDce to the early history of the case, and more 
pa~ticularly to the existence or noL of pulsation a.t this period. lndccd 1 the 
:xistcnce or non-existence of pulsation in these cases, is of Lhe very utmo!>r. 
unportance in reference to the quest.ion of treatment. The pul~ation rnuy 
ha\·e ceased in a case of diffused popliteal ancurism, in consequence of the 
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blood that l)as been cxtra.Yasatc<l being so confined and bound down by the 
fasC'iri. and muscles under which it is effused, that it compres~es or seals the 
mouth of the artery leading into the sac, to such an extent as to arrc,.,t the 
passage of blood through it, either wholly or so that it enters iu a feeble 
stream, of insufficient force to communicate impulse to the fluid tliat ha!l; been 
extraYasated into the limb. This prer-sure may, as in the case of whirh an 
il!i1stration has been given (fig. 170), be confined to the deep part~ of the 
limb and not give rise to nn~ch, if an)> general ~ension of it, th~ blood beiuv; 
confined below the deep fascia, where 1t commu111cates the sensation of a. hanl 
solid elastic tumor, de,·oid of pulsation; attention should couscqucntly not 
be too exclusively dlrceted to the state of geneml tension of the surface of a 
limb, as this is by no means necessarily an indication of the state of the parl!I 
beneath. But the surgeon should rather look to the presence or absence of 
pulsation. If pulsation still exist, the blood continues to find its way into the 
sac, and most probably through it, the tension of the parts not having yet 
reachC'd its maximum. If there be no pulsation, he may be sure that the 
entrance of blood into the diffused ancurism has ceased in consequence of 
compression exercised on the mouth of the artcl'y leading to it, by the tense 
condition of the surrounding and enveloping tissues re.acting on the ma!=s of 
blood effused beneath them. In such a state of things as this, the vitality of 
th~ lower pal't of the limb can only be maintained by the blood that may find 
its way through the anastomosing channels; and this may, if the tension of the 
limb be not general, the extnwasation being confined to below the deep fa!=cia1 

be sufficient for this purpose. If surgical intcrferenr:e be delayed in such a 
case as this, the deep fascia will soon give way by rupture or ulccration 1 and 
the blood will be infiltrated into the general cellular tissue of the limb, and 
then, by compressing those collateral branches that have hitherto maintained a 
foeble circulation in it, will infallibly occasion gangrene. If, on the other hand, 
ligature of the main artery be had recourse to, the anastomosing circulation, 
which may have been barely sufficient to keep up a feeble vitality in the leg 
and foot, will be so much interfered with that gangrene of the limb inevitably 
ensues. The only resource, therefore, that is left in these cases is to amputate 
at once, in order that the patient may be saved the shock of the constitutional 
disturbance occasioned by the setting in of mortification, as well as the pain and 
risk of a previous unnecessary operation. 

When gangrene threatens; the leg and foot h::iving become cold, the skin 
being either pale, tallowy and mottled, or discolored, of a purplish hue, with 
perhaps vesicatioos and much cedcma.1 whether the ligature have been previously 
upplied to the femoral artery or not, or (whatever the condition of the aneurism 
may be, whether circumscribed or diffused,) the patient will stand a better 
chance of ultimate recovery by having the limb removed at once above the 
knee. The part at which amputation should be performed is a point d.eserving 
some consideration in these cases. If the femoral artery have been hgatured, 
the thigh should be amputated on a level with the ligature, the artery being 
cut just above this. In this way the double risk that the patient would other· 
wise run of secondary hcrnorrha~e from the scat of the ligature, as well as from 
the face of the stmnp, will be reduced to a single chance of hemorrhage from 
the stump. If the amputation be the primary operation, it should be done at 
lhc lower third of the thigh, provided the extravasation be confined to below 
the knee; or higher up, if the effused blood have extended above this joint. 

Ancurisms of the tibild arteries are extremely rare, except as the result o~ 
wound, but yet they are occa~ionally met with; and in the museum _of 
St. George's IIospital is a preparation of a s111all aneurism of the postenor 
tibial. These arteries may, however, require ligature either for injury or 
disease. 

LIOATURE OF TllE T1BJAL ARTERIES. -The posterior tibial arler!J may be 
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tied in two parts of its course; either behind the ankle or in the calf Of tho 
leg. Behind the ankle, it. may be reached by making a semilunar incision three 
inches long, about three-quarters of an inch behind the inner malleolus, towards 
which its concavity should look. After di"iding the integument and super
fici:\\ fascia, the deep fascia, which is usually single, but may be double, nmst 
be laid open; this closely i1wests the vessel, nerve, and tendons in this situa
tion; under it the artery will be found, accompanied by two veins, from which 
it must be separated before the ligat.ure is passed. Anter~or to the vessel, and 
nearer the bone, are the tendons of the flexor digitorum communis, and tibialis 
po:sticus; behind, is the nen·e and the tendon of the flexor proprius pollicis. 

In the middle of the leg, the posterior tibial artery should only be tied for 
wound in that situation. Under such circumstances no regular operation can 
be perfOrmed, but an incision of sufficient length, taking the wound for its 
centre, should be made through the gastrocnemius and soleus, parallel to 
their fibres, when, afLer these have Leen cut through, the deep fascia will be 
exposed. This must next be opened, when the artery will be found, accom
panied by its veins, and having the nerve to the outer side. From the depth 
at which the ,·essel is situated, and the free incisions that it is necessary to 
make through muscular parts, it is extremely difficult to apply the ligature in 
this situation. The later steps of the operation may be much facilitated by 
flexing the leg on the thigh, and extending the foot so as to relax the muscles. 

The anterior tibial may be tied in several situations, but the same remark 
applies to this as to the posterior tibial, that it should not be ligatured except. 
for injury. The difficulties of the operation arc lessened as the ankle is 
approached, where the artery becomes superficial, and may easily be secured. 
ln the upper third of the leg it lies deep between the tibialis anticus and 
extensor communis digitorum muscles, surrounded by veins, and having its 
nerve lo the outside. If it be ever found necessary to tie it in this situation, 
the incisions requisite to expose it should be made at least four or five inches 
in length, and especial care should be taken not to cut into the muscular sub
stance1 but to get into the first intermuscular space to the outside of the tibia, 
at the Lottom of which the vessel will be found. In the middle third of the 
leg, the artery is crossed by the extensor pollicis, and will be found bet.ween 
the tibialis anticus and this muscle; it. is best reached here by keeping well to 
the outside of the tibialis anticus. 

The d(Jrsalis pedis may be felt pulsating, and may readily be secured, as it 
runs forwards from the ankle joint to reach the space between the first and 
second metatarsal bones, lying between the tendon of the extensor pollicis and 
that of the extensor brevis digitorum. 

CHAPTER XXXVIII. 

ANEUR!SMS OF THE NECK AND UPPER EXTREMITY . 

• A:sEURISMS of this artery may either be of the tubular or the saccula.ted 
km~, and usually give rise to a train of serious and dangerou&- symptoms from 
their pressure upon important parts in their neighborhood. lndeed1 a. glance dt 
the relations of this artery will show the important effects that must be produced 
by the v3~~surc of a tumor springing from it. Before it. lie the left innominata 
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vein and the superficialis cordis nerve; to its left is found the trachea, and 
more posteriorly, the cesophagus; on it"3 right are the iunominata vein of that 
side, and the summit of the pleura costalis; externalll' and posteriorly it is j 11 
relati_on with the par vagum 1 and more posteriorly and internally it lies before 
the nght recurrent laryngeal nerve. 

'l'hc general symptoms of an anenrism of this artery are the existence of a 
rulsating tumor of a globular sha.pe behind the right sterno.c lavicuhr articula
tion, attended with pain, and, pcrhaps1 oodema of the right side of the face an<l 
arm, with some difficulty in respiration, laryngeal cough, and dysphagia. 'l'he 
tmnor is usually soft and compressible, filling up more or less completely the 
hollow about the sternum, and even rising as high in the neck as the lower 
margin of the cricoid cartilage; it pushes forwards, first the sternal, and after
wards the clavicular portion of the sterno-mastoid muscle, and has occasionally 
been seen to extend rnto the posterior inferior triangle of the neck; and indeed 
is generally most distinctly defined towards its brachial aspect. In some cases 
no tumor rises into the neck, but the sternum, clavicle, and costal cartilage of 
the first rib, arc found to be considerably pushed forwards beyond their natural 
level. lo the space around the right sterno-elavieular articulation, and about 
the upper part of the sternum, there will be dulness on percussion. In \'cry 
many instances there is no bruit, but merely a strong impulse with the heart's 
sounds, as distinct or e,·cn more so than in the cardiac region, but in other cases 
there is every variety of bruit. 

The most important symptoms are occasioned perhaps by the pressure effects 
of the tumor upon the neighboring parts, affecting the pulse, the venous circu
lation, respiration, and deglutition. 

The pulse is usually influenced, being much smaller and feebler in the radial 
artery of the affected than of the sound side, and in some instances being com
pletely arrested; owing, doubtless, to the occlusion of the subclaviun. The 
pulsation in the right carotid and its branches is also frequently much lciss 
powerful thau in the opposite vessel; these signs commonly occur before any 
external tumor is seen or can be felt, and hence constitute an important element 
in the early diagnosis of the disease. 

Enlargement or the superficial veins of the neck and right upper extremity 
is of frequent occurrence1 the external jugular being the vessel that is usually 
first dilated; at a wore advanced period the superficial subcutaneous veins of 
the upper part of the right side of the chest often become tortuous, and form a 
dense plexus in this situation, while many anastomose with the cephalic and 
thoracic veins above, and the superficial cpigastric below. As the pressure 
increases, ccdema commences in the rifd1t eyelids and hand, and may speedily 
extend to the whole of the head, face, and arm, which become har9 and brawny 
in consequence of serous infiltration. In one case I have seen the left arm 
become suddenly ccdematous, the left innomina.ta vein being pressed upon. In 
these c:u;es the eyes become staring and prominent, and the lips, nose, and 
features livid and turgid with blood, as well as redematous, so as materially to 
alter the patient's expression of countenance. 

Pain of a. dull aching character is experienced in the situation of the tumor, 
from the compression of the neighboring structures. But early in the disease, 
a.nd among some of the first symptoms, the patient often experiences sharp 
shooting pains, apparently of a rheumatic or neuralgic character, in th~ a~m and 
the side of the head and face. This is from pressure upon, and imtat1on of, 
the ce~·viea\ and braebial plexuses of' nerves, and taki~1g the course of ~he 
ascendmg and descending filaments of the former, the pam shoots up the side 
of the head and neck, over the shoulder and upper part of the chest; or, fr~m 
pressure upon the brachia! plexus, radiates down the hand and arn~, being 
usually especially severe about the elbow and fingers. At the same time tho 
wusculn.r power of the right arm coruruonly becomes impaired. 
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Dyspncea is of v~ry common occurrence, and nry varying dcgr('es of inten
sity1 from sligh_t difficulty in breathing up to fatal asphyxia. lt may procec<l 
either from irntation of the larynx, 
in consequence of compression of the 
recurrent nerve; or1from pressure on 
the trachea, or the right bronchus. 
When dependent on laryngeal irrita
tion, the voice is hoarse, husky1 or 
whispering; and there is a dry, croupy, 
and paroxysmal cough, usually accom
panied by expectoration of frothy 
seroys mucus. In these cases, after 
death the recurrent nerve will be 
found to be sl:retched out a.nd greatly 
elongated by the pressure of the tumor 
(fig.185). Compression of the tra
chea, which becomes flattened and 
cun'ed over to the left side by the 
protrusion of the tumor, is a common 
cause of dyspnrea, and is not unfre
quently associated with the laryngeal 
irrit;ttion. More rarely by far, the 
right bronchus is compressed by the 

F10. 185. 

extension of the tumor downwards. Aneurism of lhe innomionta artery, eompress-

Dysphagia is of sufficiently frequent ~11e~\'e~nn~tls~.:es\~~~=~h;~;ac~;cc:r;:nt~el~;~ns~~~l 
occurrcnce1 and varies from sli)!ht un- (Bnck \'iew.) 
easiness in deglutition to an impossi-
bility in swallowing anything except fluids. I have never seen it occur without 
its having been preceded by dyspnrea; and in every instance that has fallen 
under my observation, it has been associated with laryngeal irritation. '!'his 
coincidence of these two symptoms is readily explai ned by the anatomy of the 
parts; the recurrent nerve lying as it does between the artery and resophagus, 
must suffer compression before the mucous canal can be interfered with. , 

'l'he prognosis of brachio-ccphalic aneurism is in the highest degree unfiwor
able, though the disease frequently does not run a rapid course. Jf it extend 
upwards and outwards, the tumor may acquire a very large size before any very 
important organ or part is implicated; but if it press backwards and inwards, it 
may prove fat.al at an early period. I know of oo case in which such an aneu
rism1 if' left to itself, has undergone ~pontaneous cure, and but few instances. in 
\fhicb the rupture of the sac has taken place. The most frequent cause of 
death is by asphyxia, from spasmodic closure of the larynx induced by irritation 
of the recurrent nerve; or by pressure ou the trachea. 

7'reatm~nt. - 'l'herc are several instances on record in which a properly con
ducted course of constitutional treatment has cured a patient; thus a case of 
.\Ir. Luke's was permanently cured by small and repeated bleedings, conjoined 
with the administration of digitalis. In connection with such treatment1 distal 
pressure might be employed, as in a case that derived benefit from this plan in 
Jlr. Syme's hands. 

In aneurism of the innominata, the vessel is so short and the sac so situated, 
!hat it is impossible to attempt to app ly a ligature on the cardiac side of the 
Lumor. What resource then does surgery offer in these cases beyond the em
ployment of constitutional and dietetic means? It may be answered to th is, 
Lhat if these measures fail in arresting the disease, our choice must lie between 
cwo .alternatives; leaving the patient to his fate, or h<n-ing recour.c::e to the 
?Pphc~tion of the ligature on the distal side of the tumor. On looking on the 
urnommata artery with rcforencc to the distal operation, we are struck by two 
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peculiarities in the vessel, which must nccesstirily modify to a considernble 
extent not only the scat of the operation, but the principle on which it is con. 
ducted. The first peculiarity to which I allude is the shortness of the trunk 
which makes it impossible to apply the ligature to the vessel itself, but rcndc~ 
it necessary to deligatc one or both of its tenninal branches. '.l'he other pceu. 
liarity is, that under no circumstances can these vessels be so ligatured as to 
arrest the whole of the blood sent into the artery; for although the circulation 
through the carotid may be entirely stopped, yet it is impossible, from the scat 
and extent of the disease, to tie the subclavian at any point except beyond the 
scaleni, all that blood which is destined for the supply of the branches of this 
\•essel-viz., the vcrtebrals, the thyroid axis, the internal mammary, and the 
first intercostal, must therefore continue to be propelled into and through the 
sac. 'l'hree distinct modifications of the distal operation have been pro~cd 
and resorted to for the cure of ancurisms in this situation. 1st, the ligature of 

Frn. 186. Fm. l Si. Fio.188. 

the subclavian alone; 2nd, of the carotid alone; and, 3rd, of both vessels, with 
an interval of greater or less extent. • 

The ligature of the subcla\• ian only (fig. 186) bas been practised in 3 cases, 
the results of which arc exhibited in the accompanying table; 2 were fatal, and 
the partial success of the third may be fairly attributed, in a great measure, to 
the accident of the carotid being occluded. The results of this practice have 
certainly not been suffic iently favorable to ju:-tify the surgeon in repeating an 
attempt of this kind, opposed as it is to the known principles on which the 
distal operation effects a cure. For supposing, as we may safely do, with Mr. 
Wardrop, that only one-third of the blood that is sent into the inoominata finds 
its . way through the cxtra·scalenal portion of the subclavian, the remainder 
being destined for its branches and the carotid in equal proportions, what fact 
can be adduced or principle laid down by which we can expect to obtain the 
cure of an aneurism in close proximity to the heart, by cutting off so small a 
proportion as one-third of the supply of the blood sent into it? 
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3. W.UU>ROP. 

day. following ately above clavicle, tumor 
cough, and dnninisbed, but pulsfltions 
secondary continued. Aneurismofsub
hemorrbage. clavinn, with dilatation of 

innominataandaorta. 

Died fL month Asphyxia. Ve!'sel Iignturcd immedfotely 
after opera- above clavicle. Aneurism of 
tion. brachio-cephnlic; nortn. was 

dilated,n.ndrightcn.rotidob
literatedbythepressureof 
the tumor. 

Died two Exhaustion. Subclnvinn ligatured beyond 

L 
yearsnfter scnleni;thepulsationsinand 
operation. sizeoftumordiminished,nnd 

resp.irationbecamefreer; on I 
theninthdaypulsationre
appeared in right carotid, in 
wh1chithn.d previously been 
absent. (We may ascribe! 

__ :r,:':,'~;,,~~'~PJ°''"ontothis 

The ligature of the carotid only (fig. 187) has been practised in 9 cases, as 
recorded in the annexed table, and in 1 case only does the disease appear to 
ha¥e been materially benefitted, and in that instance the good effects can scarcely 
be attributed to the operation, but must rather be looked upon as an effort of 
nature to effect a spontaneous cure, the sac becoming inflamed and suppurating, 

m. 30. Recovered. 

I [l
Mon. m. 55. Died seven 

months after 
operation. 

Aspbyxi:l. 

The tumor diminished for a 
fewdaysafteroperation,but 
o.ttheendofsevendaysiu
ftammationof the sac set in, 
followedbyobliteratiooofthe 
arteriesoftherightupperex
tcemityond tbe b<0ncb" ofl 
theearotid. At the end of a 
year.thetumor still existed, 
withcoost1tutpulsation. The 
nextyenrthc!!ac suppurated 
nndd1schargedmuchpus.Dis
easea.rrested, butnot.cured. 

After the operntioo the radial I 
pulseintheRlfectedsidedis· 
appeared, and the tumor io 

~~:be~~ck A?~:~ d::~~ n:i~~: i 
ternnl nppeflrnnce of tumor, I 
bntinternallyitwnsns lnrge j 
as a. double fist. __J 



534 ANEURISl\I OF TUE INNOMINATA. 

l ~-"'11-AGB_.I_ - 1-1--1 
3. ASTON KEY. f. 61. Died n few K:..tTowing of Aneurism of innominata and I 

hours after vertebralar- ofarchofaortafouud. The 

I 

operation. teries, br~in orifice of left carotid neiirlr 
notreceivmg occluded. and ,·ertehra.i~ 
sufficient smaller than natural. 
bloodforthe 
maintennnce 
of its func-
tions. 

I 4. FERGUSSON. m. 56. Di:~t:~a;~v- Pneumonia 1'~1~~~ed ~'~~er :pu~1~::~~~. :.~: 
I mor nearly filled with firm 

I !:n~~~~~~~.coagulum; noplug 

5. Moaa1SON. Ree over e J S u d den I y, Aneurism of innominata aud 
from opera- cause not carotiJ found. Al'chofaortl'I 
tion, died stated. diseased. Right carotid di· twenty lated into a. sac as high ns 
mouths af- part ligature~!, and plugged 1 
terwards. by dense fibrrnouslnmime. I 

m. 48. Died on nine- Pneumonia. Tm?or began to ~isappettr 
teeuth day. afterthevesselwashgature<l. 

1 ....... 

After death, aneurism of iu- 1 

~~~:~:~;~f~: t:;:,:~1::~:!~{~ i 
diapbngm wo»ofouod. I 

Di:i~t~n ~~~:y- B~o:~b~~~i!~: T~;.~~ g'.~i~:~;;~i:.~!~;n Ii!!~ 

chvian coutaiued firm coa-

imppuration, Afterdeath,tuworcontarned 
""d ulma- pu<ul•utmott0<,aodgrnmou• 1 
tionofsac, blood;hadopenedintotra
iutotrachea. chea. Rightcnrotidtll1dsub-

l 

gula. 

8. Dr. Wn1ottT, m. 70. Died on six* Hemiplegia. Tum~r solidi.lied by laminated 
(l\lontreal.) I tiethday. fibrme. Subc\avianpervions 1 

with canal through tumor, 
leading to it. 

and the arteries of the arm and head on the side affected having been obliterated . 
.Mr. Key's patient died in consequence of the left carotid being occluded, and 
the brain being deprived of its proper supply of blood. 

In 3 cases both the carotid and subclavian arteries have been tied (fig. 188). 
In the most favorable of these, that by Fearn, two years elapsed between the 
ligature of the carotid and that of the subclavian, the patient dying three 
m•Jnths after the second operation, the sac apparently filled with laminated 
co1gulum, and appearing to be undergoing spontaneous cure. The third c:ise 
is remarkable as being the only instance in which both the vessels were tied 
simultaneously1 and from the patient having lived for six days after the occlusion 
of all the arteries supplying the brain except the left. vertebral. 
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1. fEAilN. f, 28. Carotid lign- Subcl:\\'ian 
tured, Aug. ligatured, 
30th, 1836. Aug. 2d, 

1838. 

2. WtCKtL-\ll, m. 55. CtlTOtid liga- Subclnvi1u1, 
tured, Sept. Dec. 3rd, 
25th,1839. 1839. 

3. Rossi. Carotid nnd Simult:i.ue-
subclavian. ously. 

Having thus given a. resume of the cases of aneurism of the innominata, in 
which the operation of ligaturing the artery beyond the sac has been performed, 
the question arises whether any or all of these operations should retain a ]llace 
in surgery. 'l'his question may be examined in two points of view: 1st. As to 
the principle on which these operations are performed; and 2nd. As to their 
results in practice. For the success of the distal operation, it is re\1uisite either 
that there he no branch given off from the sac, or between it and the ligature; 
or that the current of blood through the sac may at least be so far diminished 
as to admit of the deposition of laminated fl.brine in sufficient quantity to fill it 
up by a process similar to what happens in a case of aneurism treated by the 
Hunterian method. In order that tbis be accomplished, it is certainly neces
~ary that the greater portion of the blood passing through it be arrested, for if 
the current that is still kept up through it is too free, the tumor will continue 
to increase, as we have seen happen in those cases of inguinal ancurism in 
which the femoral artery is ligatured below the epigastric and the circumflex 
ilii, the current through which is sufficient to feed the sac in such a. way that a 
cure could not be accomplished. If, therefore, but one of the vessel.i::: leading 
from the brachio-cephalie, as the subclavian beyond the scaleni, be tied, and but 
a third of the blood circulating through the main branch be arrested, are we 
justified in hoping that the circulation through the sac would be so influenced 
by the deprivation of this small quantity, that the remaining two-thirds of the 
blood, which would still pass through for the supply of the carotid and the 
branches of the subclavian, would gradually deposit those fibrinous laminro, by 
which obliteration of the tumor is to be effected? Should we not rather expect 
that the larger current would be too powerful to allow of the formation of these 
layers, and would continue to distend the sac in such a way as to prevent its 
contraction? Surely if the comparatively small and feeble streams of blood, 
that pass through the epiµ;astric and circumflex ilii 1 are sufficient to interfere 
with the cure of an inguinal aneurism a.fter the distal ligature of the femoral, 
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the strong current that sweeps through the car,otid and large branches springin,., 
frum the subclavian with the full force derived from close proximity to th~ 
heart, will be sufficient to prevent all lamination in an aneurism of the innomi
nata. That the arrest of the circulation throup;h one of these vessels only, is 
not sufficient to influence materially the growth of the aneurism, is cvicient 
likewise from what is not unfrequently observed after death in cases of this kind 
- one or other of the vessels being found compressed and obliterated by the 
pressure of the sac, and yet no alteration in the tumor resulting. 'l'hesc cases, 
which are tolerably numerous, would of themselves have been sufficient to have 
proved that something more than this amount of obstruction is required in order 
to effect proper stratification of fibrine in the sac; and if we turn to the result 
of the twelve cases, in which either the carotid or the subclavian has been liga
tured, we shall find that in one case only, that operated on by Mr. EYans, of 
Bel per, has a cure been effected; and in this instance how was it accomplished? 
.According to the principle on which it was attempted to be established? Cer
tainly not, but as will be seen by attention to the details of the case, and as has 
been already pointed out with much acuteness by l\lr. Guthrie, by the acci<lental 
setting up of infiammatiou in the artery extending to the sac, and thus oblite
rating it. 

In the only case, that of ;\lrs. Denmark, in which ]fr. Wardrop tic<l the sub
clavian for the cure of aneurism of the brachio-cephalic, there is some reason 
for doubt whether the arrest of the progress of the tumor was owing to the 
ligature of the subclavian artery, or whether it was not much influenced by 
the obstruction which existed in the carotid for nine days after the operation, 
during which time so abundant a deposit of laminated fibrine might have 
occurred as to arrest the progress of the disease for some length of time. In 
th is case, also, l\lr. Guthrie supposes it probable that the obliteration of the 
tumor might lead to its inflammation. 

From a careful consideration of all the circumstances of the cases in which 
ligature of one vessel only has been employed for brachio-ccphalic aneurlsm1 we 
are I think fully justified in concluding that in 6 of the cases the fatal result wa.s 
much accelerated, occuning as a consequence of the ligature of the vessel; in 2, 
the progress of the disease was in no way interfered with; in 1 it was arrested, 
the patient li ving for two years; and in 1 case only the disease was cured. 'l'he 
improvement in tbe 2 la!:!t cases was the result of accidental circurustances1 

which were unexpected and unconnected in any way with the principles on 
which the operation was undertaken. These results would not in my opinion 
justify any surgeon in again undertaking either of these operations 

We have yet to consider the operations in which both arteries a.re ligatured. 
This double operation may either be performed with an interval between the 
application of the two ligatures, sufficient for the establishment of a collateral 
circulation; or, the two vessels may be ligatured simultaneously. The former 
plan has been adopted in two cases, the latter only in 1; not a sufficient number 
for any safe deduction. In 1 of the 2 cases in which an interval inten·cned 
between the two operations, that by Mr. l!""'earn, the tumor seems to have under
gone a cure, being filled with dense laminated fibrine; but the patient died 
C\'cntually of pleurisy. In other cases, by l\lr. '.Yickham, no good results fol 
lowed the operation, death occurring from bursting of the tumor. In the ca::e 
in which both vessels were ligatured simult..·rncously, death occurred in conse
quence of the left carotid and right vertebral being accidentally occluded, an<l 
the cerebral circulation being then solely dependent on the left vertebral. As 
I have just said, these cases are not sufficiently numerous or free from modify
ing circumstances to enable us to draw any inference from them, we must ther~
fore revert to the principle on which this operation should be undertaken. Tlus 
will Jiffer materially according to whether Lhc two arteries are ligatured simul· 
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taneously, or with a sufficient interval for the re-establishment of collateral 
circul:.1.tion 

If au interval of two years, as in the first case, or even of two-and-a-half 
months, as in the second instance, be allowed to elapse between the ligature 
of the carotid and that of' the subclavian, the operation reduces itself essentially 
to that of the ligature of a single artery, which, as has already been shown, is 
insufficient to induce these changes in the sac that are necessary for the accom
plishment of a cure. If the patient survive the effect of the ligature of th(: 
carotid for a few weeks, sufficient time will be afforded for the proxi:nal 
end of' the subcl:wian, the vertebral artery, and the thyroid axis to have taken 
upon themselves a great increase of development, - the collateral circulation 
being carried on by them and not by the left carotid; so that by the time that 
the subchvian comes to be ligatured beyond the sealeni, the sac will still con
tinue to be traversed by a current of blood for the supply of the branches of 
the subclavian, dilated to much beyond their normal size, in consequence of the 
task of supplying the right side of the neck, face, head, and brain, being prin. 
cipally thrown upon them. '!'his current through the proximal end of the 
subclavian, increased as it would be by the whole of that blood which is 
destined to su1)ply the place of that which should pass by the carotid, would 

J:~::ur~~: as:~ '~~u~Ja:Z1!~~u=~~;, 0fu~d:~~0~e:;~ ~~:t~~l~~!:~d;ls~e::dg~~een~ 
be too powerful for us to expect a cure to take place in the course of its stream. 

It now remains for us only to consider the simultaneous ligature of both ves
sels - an operation that has been but once performed, and then under such 
circumstances as to preclude our reasoning upon it, the patient having died from 
accidental occlusion of the left carotid and right vertebral arteries. In reason. 
ing upon the simultaneous ligature of the two vessels, we must consider two 
points-1st. In what conditions do we place the sac? And, 2d, Is the danger 
of the patient muc4 increased? 

So far as the sac is concerned, it is impossible to place it in a better condition 
for the deposit of fibrinous matter i two-thirds of the blood flowing through it 
being arrested, and that only traversing it which is destined for the supply of 
the branches of the subclavian. It is by no means improbable that even this 
stream may yet be too large and forcible to allow the process of occlusion to 
take place; but yet it is impossible still further to diminish it, and if the aneu
rism be sacculated, and project from one side of the artery, particularly if to its 
internal or mesial aspect, it is by no means impossible that it might be suffici
ently removed from the stream to allow of consolidation of its contents. 

Would it add to the danger of the patient to ligature these two vesse1s si
multaneously rather than separately? I think not: if the risk of a double ope
ration is w be incurred, I cannot think that it would be positively increased by 
the two being performed at once, instead of at separate intervals. 1'he whole 
of the \'essels that serve to maintain the collateral circulation in the head aud 
upper extremity- the vertebral, inferior thyroid, supra and posterior scapular, 
aod cen'ieal, being left uninterfered with. 

ANEURISM 0.F TilE CAROTID. 

Aneurismal varix of the carotid artery and of the jugular vein, as the result 
of punctures and stabs in the neck, has been met with in a sufficient number 
of instances to establish the signs and treatment of such a condition; and an 
instance is related by llJr. Macmurdo, in which a. communication \Vas established 
between these vessels as the result of disease i but I am not acquamtcd with 
any case of varicose a11eurism of these vessels having been recorded. The 
@igos of aneurismal varix in this situation present nothing peculiar, and the 
treatment must be entirely of a hygienic character, no operative interference 
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being likely to be attended by any but a fatal result. It is the more dci;irablc 
not to interfere in these cases, as the disease does not appear to shorten life. 

Spontaneous anem·ism. of the carotid is not of very unfrequent occurrence i 
in Dr. Crisp's table of 551 aneurisms, 25 were of the carotid, and it rank~ in 
order of frequency between those of the abdominal aorta and of the subclrwian. 
It occurs more frequently in the female, than any other external aneurif'm: 
thus, of the 25 cases alluded to, 12 were in women; owing probably to it 
seldom being the result of violence, but generally arising from disease of the 
coats of the vessel. This aneurism is also remarkable as occurring at earlier 
ages than most others; thus, Hodgson bas seen it in a girl of ten ; and Sykcs1 

of Philadelphia, in one of eighteen. The right carotid is much more com
monly affected than the left, and the upper portion of the vessel than the 
lower; indeed, the bifurcation is the most common scat of aneurismal dilata. 
tion. The root of the right carotid not uncommonly is dilated, but I haYe neYer 
seen or heard of a. case in which the left carotid, before emerging from the 
chest, has been affected. 

A carotid ancurism, in the early stage, ]Jrcsents itself as a small, o,·oid. 
smooth tumor, with distinct pulsation and bruit, and a. well circumscribed 
outline. It is commonly soft and compressible, diminishing in size on pressure, 
and expanding again with the usual aneurismal dilatation. As it increases in 
size, it becomes more solid, occasions shooting pains in the head and neck, and 
by its pressure on the pharynx, cesophagus, and larynx, occasions difficulty in 
de.~dutition and respiration. Sometimes the salivary glands are much initated. 
After a time, the cerebral circula.tion becomes interfered with, giving rise to 
giddiness, impaired vision of the corresponding eye, noises in the ear, and a 
tendency to stupor. These symptoms may each be owing to compression of 
the jugular, or to difficulty in the transmission of tlrn blood through the 
tumor. The size that these aneurisms may attain varies greatly; usually 
they are confined to the space under the angle of the jaw, but not unfrequently 
they may occupy the greater part of the side of the neck. If allowed to 
mcrease uninterfered with, death may happen, either by the rupture of tbe 
sac externally, or into the pharynx, or cesophagus; by asphyxia, from pressure 
on the larynx or recurrent nerve; or by starvation, from compression of the 
resophagmi. 

'l'he diagnosis of carotid aneurism is without doubt more difficult than that 
of any other form of external aneurism; the 

F10 . 189. best proof that this is so, may, I think, be found 
in the fact that out of 39 recorded cases in 
which the carotid artery has been ligatured for 
i::upposed aneurism of it or its branches1 in 8 
instances no such disease existed; solid cysts, or 
other tumors of the neck, having been mistaken 
for aneurism, and this by surgeons of great and 
acknowledged repute. 

The diagnosis of aneurism of the lower part of 
the carotid from similar disease of other arteries 
at the root of the neck, as of the subclavian, 
vertebral, and brachio-cephalic1 and the arch of 
the aorta, is surrounded by difficulties which can 
only be cleared up by a careful stethoscopic ex· 
amination of the part. In some aneurisms of the 
arch of the aorta also, the sac rises up into 
the neck, so as closely to simulate a. carotid 
aneurism, as in the annexed cut (fig. 189), 
and this greatly increases the difficulty of the 

o iagnosis. The principal affections of the neck, however, with which aneurisrr. 
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of the carotid may be confounded, are nuix of the internal jugular, enlarged 
lymphatic glands, abscess, tumors, cy:;ts in the neck, anJ pulsating bronchocclc. 

From varix the diagnosis may readily be ma<le by attention to the following 
circumst:rnccs: - that in varix the tumor is always soft; docs not pulsate ex
pansively; diminishes in size during :l. deep inspiration, and on compressing 
the vein on its distal side. 

Glandubr tumors of the neck are often very difficult to distinguish from 
aneurism, more particularly when the artery passes through and is embraced 
by the tumor, so that the whole mass distinctly moves at each pulsation. In 
these cases also there may be an apparent diminution in the size of the tumor 
on compression, by the artery within it being emptied, or by the growth 
receding into some of the cellular interspaces of the neck. But in the great 
majority of instances, attention, to the globular, oval, and nodulatcd feel of 
glandular swellings, the possibility of raising them up and pushing them away 
from the vessel, which may best be done by feeling the carotid with the ends 
of the fingers of one hand, and then pressing upon the tumor with the other, will clear up the true nature of the ca.!:ic. 

lfrom abscess of the neck the diagnosis must be made on general principles; 
the co-existence of ill-defined hardness and of enlargement of the glands, of un 
inflamed state of the skin, the ready detection of fluctuation, and the abscnco 
of expansive pulsation in the tumor, will show that it is not aneurismal, how
e,·er similar its other characters may be. It is also of importance to obsen·c 
that an aneurism that fluctuates is always forcibly distended with strong pulsa
tion and can be materially diminished by pressure; neither of which circum
stances can possibly occur in abscess. But if abscess may be mistaken for 
aueurism, the c9nversc also holds good, and an ancurism may, unless care be 
taken, be mistaken for abscess; a far more fatal error. And there is one 
variety of fal:;c aneurism, that to which Mr. Liston has invited special atten
tion, against which the surgeon must be carefully on his guard, on account of' 
the many points of resemblance between it and aneurism; I mean the case in 
which an artery has gi,·en way into the sac of an abscess. In this case, fluc
tuation and pulsation will exist, though not perhaps of a distending kind. 
An important diagnostic mark will be, however, that the outline of an aneurism 
is distinctly defined and limited, while that of an abscess never is. Aneurism 
of the internal carotid has been found by Syme to simulate very closely abscess 
of the tonsils. 

Tumors of various kinds, carcinomatous, fatty, and elastic, may occur in the 
neck, and cause some little embarrassment in the diagnoc::is from ancurism: thus 
Lisfranc1 O'Ueilly, and Kerr of Aberdeen, have recorded cases in which the 
artery has been ligatured in such cases by mi:.takc fOr aneurism. 'fhe diagnosis 
of such tumors as these must be effected on ordinary principles. I have in 
ievcral instances met with a small, hard, distinctly circumscribed tumor, !yin~ 
directly upon the carotid artery and apparently connected with it, and receiving 
pulsation from it, usually produced by a fit of coughing or laughing. This tumor, 
with the true nature of which I am unacquainted, remains stationary, and doeoi 
not require any operative interference. 

The thyroid body is not unfrcqueotly the scat of patholo~ical changes, that 
have been and may be mistaken for aneurism. These consist chiefly in a limited, 
circumscribed enlargement of one of the lobes of' the gland, which extends late
rally over the common carotid, and receives pulsation from it. The most puz. 
zling cases, howenr, and those in which mistakes may most easily be made, are 
!n!!lances of pulsating bronchocelc, in which these tumors have an active and 
rndcpcndent pulsation or thrill. In these iustances, however, there are thrP.c 
points that will almost invariably enable the sUJigeon to effect the diagnosis . 
'l'huc::, the tumor, although principally confined to one lateral Jobe, always affects 
the isthmus more or less. Then again, in bronchoccle, that portion of the tumor 
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is most firmly fixed w11ich stretches towards the rnesial line, whilst in carotid 
aneurism the firmest attachment is under the sterno-mast-Oid muscle. The third 

fi~i1~,t t~: Z~~~:;~dc~l;;'r!~~~~~~ /~~~:i:sg :i~~ t~!i~~a;~nn~a:~d a~r::::!, aaLn~ct~~1!~: 
raised from the neighborhood of the vessels, the pulsation in it ceases, whilst 11~ 
effect is produced on an aneurism. Cysts in the thyroid body are of more co111• 

mon occurrence than pulsating bronchoceles, and sometimes equally difficult of 
diagnosis. Dupuytren has pointed out that when these cysts are tapped, the 
pulsation often becomes stronger, and the fluid, which on first fl.owing is of a 
serous character, may at last become pure arterial blood, so that the surgeon 
may suspect that he has punctured au aneurismal tumor. 

Aneurisms of the caroLid are usually of slow growth, and may sometimes exi!'t 
for a considerable number of years without giving rise to any special inconveni
ence; this is more particularly the case when they are seated at the bifurcation 
of the artery; when at the root, they are more likely to be attended by injurious 
pressure-effects. 

Treatment. -Since the time that Sir A. Cooper first ligatured the carotid, in 
1805, the only means on which the surgeon relies for the cure of ancurism of 
this vessel is, deligation of the artery at a distance from the sac. When the 
aneurism is so situated that a sufficient extent of healthy vessel exists between 
the sternum and the base of the tumor to admit of the application of a ligature, 
the Hunterian operation may be practised. If, however, the root or lower por· 
tion of the artery is so involved that there is no room to apply the ligatuu 
between the heart and the seat of the disease, the distal operation may be per· 
formed. 

LIGATURE OF TllE CAROTID. - When the surgeon can choose the seat a\ 
which to ligature the artery, he usually selects that part of the vessel which 
bisects the angle formed by the anterior edge of the sterno.mastoid and the omo· 
hyoid muscles . The artery is reached by making an incision about three inches 
long over it,., course upon the anterior edge of the sterno·mastoid, which is the 
directing line, and a sure guide to the art.cry. After <lidding the integumcnt1 

the subcutaneous fascia, and cellular tissue, the sheath of the vessel is exposed. 
This must then be carefully opened, any branches of the descendens noni being 
avoided, and the ligature passed from without inwards, between the vein and 
artery. In performing this operation, subcutaneous vessels are occasional!y 
wounded, which may bleed pretty freely; if so, they should be ligatured. 
When the sheath is opened, the jugular vein sometimes swells up considerably, 
so as to obscure the artery, but by being drawn aside with a retractor, or com
pressed by the assistant's finger, all difficulty from this source will cease. 'l'he 
pneumogastric is not seen, being drawn aside with the vein. If the aneurism 
have attained a very considerable size, extending low in the neck, and not leav
ing, perhaps, more than one inch of clear space above the clavicle for thfl Etur
geon to operate in, the difficulties are necessari ly very greatly increased, and 
here the best plan will be to divide the tendon of the sterno.mastoid muscle, so 
as to give additional space. 'l'be external portions of the sterno-hyoid and 
sterno-thyroid muscles may likewise be cut across for the same purpose. The 
jugular vein in this situtation lies considerably to the outside of the artery. 

After ligature of the carotid artery, the blood is so freely conveyed to the 
distal side of the vessel, by the free communication subsisting between the arte
ries of opposite sides within the cranium, that a continuance and return of pul
sation in the sac is of common occurrence. This condition, however, usually 
disappears after a time by the gradual consolidation of the tumor, and indeed 
may generally be looked upon as a favorable sign, being very seldom associated 
with those cerebral symptoms that, as will immediately be explained, commonly 
prove fatal after this opcratioii. It is interesting to observe that the collateral 
t1upply, after the ligature of the common carotid, is not afforded by any of tho 
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braucbc~ of the corrc!"ponding Yessel of the opposite side, but by the subclavian 
artery of' the same side. In a. case related by Porter, in which the right carotid 
liad been tied, the subclavian and vertebral arteries on the same side were en
larged to at least double their natural diameters, and the chief communications 
outside the skull took place between the superior and inferior thyroid arteries, 
which were enlarged; whilst inside the cranium, the vertebra.I took the place of 
the internal carotid. 

Suppuration of the sac is not of very uncommon occurrence after the ligature 
of the carotid for nneurism, sometimes even after so considerable an inten-al as 
eight months, as happened in a. case related by Post. In the majority of these 
instances, the patient eYentually does well, but death may result by the tumor 
pressing upon the pharynx and larynx, or by the occurrence of secondary hemor
rhage, which may take place either from the part to which the ligature is 
applied, or from tlrn suppurated sac. In the first instance it usually occurs about 
the period of the separation of the ligature, in the second it may happen at a 
considerably later period, even after many weeks. Besides these, which may be 
looked upon fill the ordinary accidents following the application of a ligature for 
aneurism, deligation of the carotid artery occasionally gives rise to serious and 
even fatal disturbance of the circulation within the cranium. 

l\Iany experiments have been made by :Meyer, Jobcrt, and others upon the 
lower animals, with the Yiew of determining- the effect produced on the brain 
by the ligature of the carotid arteries; but the deductions from these arc of no 
value whatever when applied to the human subject, for the simple reason, which 
appears to have been strangely overlooked, that in many of the lower animals on 
which the observations were made, as the dog and rabbit for instance, the com
mon carotid arteries are of secondary importance so far as the cerebral circula
tion is concerned, being destined principally for the supply of the external parts 
of the head, the brain deriving its chief supply from the vcrtebrals; whilst in 
other animals, as the horse, the brain deri.cs nearly the whole of its blood from 
the carotids, and but a very small quantity from the l'ertebrals. Hence, in one 
case, the carotids may be ligatured without danger, whilst in the other their 
deligation is inevitably fat.al. On turning to the result of observation on the 
human subject, we find, according to Dr. Norris, that the carotid artery has been 
ligatured in 149 instances, and that of these, 32 were fatal, 18 of the deaths 
resulting from cerebral disease. 1'hc proportionate frequency of deaths from 
this condition, according to the cause that led to ligature, way be seen by refe
rence to the following table :-

Aneurism... . 38 
'Vound........... ..... ........ 30 
Erectile and other tumors 42 
Extirpation of tumors... 18 
Cerebral affections..... . .. 6 
Distal operations... .. 15 

149 18 

By this it will be seen that the most common cause of death after the ligatun. 
of the carotid, is cerebral disease induced by the operation, as was, I belie\'e, 
first pointed out by Dr. N. CheYers; and that this result appears to ha\'e fol
lowed the llunterian more frequently than the distal operation. We should 
necessarily expect, that in those cases in which both ,·es.sels had bern ligatured, 
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there would have been a greater tendency to cerebral disturbance than in tlw1? 
in which one only had been dcligated. It would, however, appear, as iR ~h11"n 
by the annexed table, that of the ten instances in which the double opem1iun 
has been performed, de:1th happened but in one case from this eauf'c, and in 
1.nother in which such disturbance took place, a fatal result did not occur. 

AGE. J DISEASE. 

---------1-------
1. PRESTON. 

2. P1u:sTON. 

3,1\IACGILL, 

Epilep!-y. 

Epilepsy. 

Right cnrotid tied .\ug. 23. Recovered. 
Left carotid, Nov. 14. 

Tied at interval of month. Recovered. 

Hecovered. 

Leftcnro1id. Sept. 20. Right Recovered, 
carotid, o~t. 2. 

5. LA:sGESBECK. Tiemorrh11gc Both nt the fnme time. 
from superi-

Died next 
day. 

or thyroid. 

6.)IOLLER. 4!. Erectile tu- Sept.13,andJnn.28. Reco,·ered. 

58. Aneuri!lmby Leftcnrotidfirst. Rightforly· Recovered; 
nnns1omosis one days after. convul~ions 
ofscnlp. nfter each 

open.tion. 

8. MoTT. Di"ell"C of Interval of fifteen minutes. Coma nnd 
pRrotid. denthinn 

few hours. 

Inten-a.l of four and n bn.lf Cured. 
days. 

Erectile tu- Tied left, Octobcr5. Right, Cured. 
moroffn.ce. Nov. 7. 

After a careful examination of this subject, I think we arc warranted in 
comin~ to the following conclusions :-1st. That the ligature of one carC\lid 
artery is followed in about one-fifth of the cases by cerebral disturbance, more 
than one-half of which arc fatal. 2d. That when both carotids arc ligatured 
simu/t1111co11sly, death has hit l1crto always resulted 1 as in the two cases in which 
i\lo\L and Langenbeck ligatured these vessels with an interval of but a few 
minutes between each operation. 3d. That when the two carotids are ligaturct.1, 
with on 1"11terval nf some doys or 1ceel.·s, the operation is not more frequently 
followed by cerebral disturbance than when only one is tied. 4th. Pathological 
ill\·cstigation has shown that if the vessels be gradually and successively oblite
rated, the patient may live, although one carotid and one of the vertebral arte
ries have been occluded by disease and the other carotid ligatured, as in a case 
related by Ro::si. And, lastly, as in a case recorded by Dr. Davy, an individu:il 
may e\'Cn Ji,•e for a considerable time, though both carotids and both vertebrals 
be occluded, the cerebral circul:ition being maintained through the medium of 
the anastomoses of the intcrcostals :incl internal mammary arteries. 

'l'hc cerebral symptoms that arise from the ligature of one or both cnrot.irls 
u1ay J:.e such as depend upon a diminished supply of blood sent to the bnun: 
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eonsisting of twitchings, tremblings, or cOn\'ulsivc movements, !=yncopc. or gid-

:u~:.~t w!~h th~r~~~:i~~1:odm'~~~~~~~ ~:.~~bfZ~lJ!:~~i~n:1 ~l1t111~p~~~~~n~~s ~h·fnsi~~l~;.r:,~~~~ 
again, they appear to arise from incr?ascd pressure upon. the brain, drowsinc!:ls, 
stupor, coma, and apoplexy supervenmg; and to the third order of symptoms 
belong ~hose that ar~ of an inflammatory character, usually coming on a few 
hours after the operatwn. 

'The cause of these symptoms is certainly the diRturbance of the cerebral cir
culation, induced by the ligature of the carotid. When a considerable portion 
of the supply of blood to the brain is suddenly cut off, two sets of i::ymptoms 
may ensue, one immediate, the other remote. The immediate Ryrnptoms are 
those that ge nerally result from functional disturbance of the brain, consequent 
upon too small a supply of arterial blood. They consi!:it of syncope, trembling, 
twitches, giddi ness, impairment of sight, and at last hemiplcgia. After this 
condition has been maintained for a few days, the nutrition of the org-an becomes 
materially affected, and softening of the cerebral substance takes place, gi\·ing 
rise to a new and more serious set of symptoms, indicative of this patholog-ical 
condition; such as convulsions, paralysis, and death. In other cases congestion 
may come on, either by the interference with the return of blood through the 
jugular vein, or as a consequence of that venous turgidity that we so commonly 
obsene after the ligature of a main arterial trunk, or perhaps as the result of 
apoplectic effusion into a softened portion of the organ inducing coma 

Inflammation of the bra.in may come on immediately after the application of 
the ligature, being apparently at once induced by the disturbance of the circu
lation. In other cases it occurs at a later period, as the result of alteration in 
the structure of the organ. 

Besides the brain, it not uncommonly happens that the lungs are secondari ly 
affected after ligature of the carotid. 'l'o this condition special attention ha.s 
beeu directed by Jobert and Professor Miller. The lungs nppcar to become 
greatly congested, and ha\'e a tendency to run into a low form of inflammation. 
The cause of' this congestive condition of the lun,!!s is extremely interesting. It 
cannot be owing to the simple obstruction of the passage of the blood through 
the carotid, causing a disturbance in the balance of tho circulation, and thus a. 
tendency to internal congestion; for if' this were the cause, we ought to meet 
with it generally after the ligature of the arteries of the first class. Nor can it 
be owing to any injury sustained by the eighth nerve during the deligation of 
the artery; as in many of the instances in which it is stated to have occurred, 
there was no evidence of that nerve having been exposed or damaged, and every 
reason to believe the contrary, from the known skill of the operators. I am 
rather inclined to look upon the unusually frequent occurrence of pulmonic 
congestions after ligature of the carotid, as the secondary condition consequent 
upon a derangement in the functions of the brain and medulla oblongata, 
primarily induced by the disturbed state of the circulation through that org-an. 
For we know that any cause that depresse:s the activity of the nervous centres 
tends to diminish proportionately the freedom of' the respiratory movements, 
and thus, by interfering with the due performance of the act of respiration, 
disposes to congestion of the lungs, just as we obsen·e happens in injuries of 
the head in a.poplexy, and in the operation of the sedative poisons. It would 
appear from the detail of some of the recorded cases, as well as from Jobcrt's 
experiments, that blood-letting is of considerable service in the removal of' this 
condition, and should consequently not be omitted. 

Liyut1ireof the ccirotirl on the dilital side of the sctc.- Aneurism of the carotid 
artery, occurring low in the neck, docs not admit of the application of a. liga
ture on the cardiac side of the tumor. What, then, is to be done in such a cai:::c 
as this?-should it be left to the remote chance of a spontaneous cure, or 
should it be subjected to surgical interference? The occurrence of spontaneous 
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cure in carotid ancurism has never yet, I be1ie\'e, been met with. The surgeon 
therefore, mus~ endeavor to .treat t~e disease ~y ligature: ln :his way two plan~ 
of treatment are O}len to hnn-e1ther to dcligate the rnnommata, or to tic the 
carotid on the distal side of the tumor. 'l'he first alternative may fairly be set 
a.side, for not only are the cases in which it is possible to find room between the 
sternum and the sac extremely rare, but even were such an instance to present 
itself, no surgeon would, I think, be justified in undertaking an operation which 
has never yet succeeded in the most skilful hands; we are consequently reduced 
to the alternative of ligaturing the artery on the distal side of the sac. But 
although this operation is the only alternative that presents itself, yet its appli
cation in practice is attended by serious difficulties and perplexities; for the 
surgeon must be able to satisfy himself that it is actually an aneurism of the 
root of the carotid with which he has to do, and that it is not the trunk of the 
in~10?1inata or the arch of the aorta that is affected. 'J.'~1~ difficulty i1~ doing 
this is far greater than would at first appear; for, on exammmg the details of 8 
cases in which the distal operation has been performed for supposed carotid 
aneurism1 3 must be excluded; as, after deatb 1 the tumor was found to arise 
from the aortic arch. In the annexed table will be found the result of 5 cases, 
in which the carotid artery has been tied for aneurism of its root on the distal 
side of the sac. I have excluded a 6th case, as there is reason to believe that 
in it the artery was not ligatured, but a portion of the sheath accidentally tied 
instead- an accident by the way, that Sedillot bas seen happen, and which 
Norris relates also to have occurred at the New York Hospital; and which 1 
ba,ve known happen to a most excellent surgeon in the case of ligature of the 
femoral. FT ·:· 1.~::: ,._ ...... -···· ·· d11y,thenmflmned suppu· 

rated,nndburst Tbepntient 
recovered, nnd wns nh~e 

tbreeyenrsafteroperat1on. 

1

2 LAMBERT f 49 Successful so Hemorrhage Tum. or dm11n.1she.d after opera 
farnsa.neu- from upper tion,nndbecameconsolidated; 
rism was portion of sac filled with firm congiilum, 
concerned. artery. and lower part of artery 

closed; ulcerahonintoarlery, 
just above part ligatured; 
d1latedwhereligntured. 

3. Busn. 

4. COLTON DE f. 63. Recovered. 
NOYOU. 

6. LANE. m. 36. Di.cd Gath 
dn.y. 

Suffocation was imminent be· 

~~r~e op~~~1i~1~; ~~:~:i~~:d 
after ligature. Alive three 
yenrsafterwnrde. 

Tumor and pulsation dimin
ished. Alive and well three 
years after. 

Inflri.mmntion Tumor filled with layers of 
of lungs. coagulum. Ulc.erated open· 

i11gcommunicatmgwithapex 
of left lung. 
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C!'L'IC the tumor, immediately on the ligature being tightened, underwent a con
~iderable diminution in its bulk with corrugation of the integuments covering 
it, and considerable subsidence in the force of its pulsations. In one case, that 
of Mr. Bush, respiration, which before the operation had been attended with 
f!'reat difficulty, became easy i and in anothcr1 that of i\lr. Wardrop, inflam~ation 
of the sac, unattended however by any bad conscquc:'lces, took place. It ts not 
t:afe to deduce any general conclusions from so f;mall a number of cases. llut 
yet the result of these is so uniform that I h:n-e 110 hesitation in stating it as 
my opinion, that whether we rc~rd the principle on which this operation is 
founded, the amount of success that has hitherto attended it, the necessary fatal 
result of these cases if left to them5elves1 or the ab..;enee of any other means that 
hold out a reasonable hope of benefit, the surgeon i~ justified in resorting to the 
ligature of the trunk of the common carotid on the distal side of the sac, in 
cases of aneurism, limited to the root of that vessel. 

ANEUIUS'.\I OE' !N'n:RNAL C,rnOTID AND 1·rs Bll.\NCT!Jo:s.-Thc internal carotid 
artery may be the subject of aneurism before or after it has p!!.Sscd through the 
cnrotid canal and entered the cranium. 'l'he symptoms of these two classes of 
cases differ necessarily in almost e\•ery respect, as likewise do the termination 
and the susceptibility of the ease to surgic:ll interference. 

\Yhen an aneurism affects the trunk of the internal carotid before its entrance 
into the cranium, the symptoms presented by this disease do not materially differ 
from those of aneurism at the bifurcation, or of the upper part of the common 
carotid, except in one important respect, which was l believe first pointed out 
by l\lr. Porter1 of Dublin-viz., tcn<lency to the extension of the tumor inwards 
t·nrards the pharynx, and to its protrusion into that Ca\'ity. 'fhe reason of this 
ii obvious; when we consider the anatomical relations of the internal carotid 
artery, we at once see that its pharyngeal aspect is that which, if one may so 
term it, is the most superficial, between which and the surface the smallest 
amount of soft part intervcnes-nothiug- lying between the vessel and the 
mucous membrane except the thin 1 paper-like constrictor, some lax cellular 
tie~ue, and a fow filaments of the superior laryn~cal nen•e; whi lst externally 
there is interposed between it and the integument, the byers of the cervical 
fascia, the mar~in of the stcrno-mastoid, the dizastric and three styloid muscles, 
and the styloid proce~s. .... 

When dilatation, therefore, of the nsscl takes place, it has a. necessary 
tendency to pu..;h forwards that part of its co\·cring where it meets with le!!.i.L 
re~i.,t.incc, and this being to the pharyngeal sid<', more or less prominence will 
consequently be found in this cavity. In a case tha.t occurred to Mr. Syme, 
this was especially well marked, the ancurif;m of the internal carotid simulating 
closely an abscess of the tonsil. In two cases related by Mr. Porter, in the 
17th volume of the "Dublin Journal," this was one of the most marked 
features, the "appearances of the tumor (as seen by the mouth) were most 
alarming i the pul:;ation could be distinctly seen, and the blood almost felt under 
the mucous membrane i it seemed ready to giYe way, and burst into the mouth 
every moment." 

'l'he treatment of these cases does not differ from that of a.ncurisms connected 
with the carotid arteries, and seated at the upper part of the neck; but we are 
not in possc:---ion of a sufficient number of facts to enable us to dctermiuc with 
any degree of precision what the result of surgical interference in them is likely 
to be. If we could give an opinion from the limited number of cases at present 
before the profession, we should feel disposed not to entertain a very favourable 
opinion of the result of the Ilunterian operation, as applied to these cases. 
'l'his is doubtle!';S owing to the s ituation of the aneurisrn against the muc~us 
membrane of the mouth 1 being such that the surrounding tissues do not exercise 
a sufficient amount of prcllsure against the sac after the ligature of the vessel 
to allow8~ the efficient depo~itiou of lam('lla.ted coagulum, and consequent oeclu-



546 

~ion of the artery leading int? it, which, i_n accordance with the principles th3 t 
have been laid down in spcakrng of the Ilunterian operation, is ueccssary. 

After the 1•arotid artery has passed through the carotid canal, and has entered 
the ca\'ity of the cranium, it or its branches may occasio11ally be the sul>jcct of 
aneurism; but as the consideration of these i11troao11iul aneurisrns does nu' 
fall within the province of the surgeon, it need not detain us. 

Aneurisms of the subclavian occur in order of frequency between those of 
the carotid and of the brachio-cephalic. '!'hey are most frequently met with on 
the right side, in the proportion of nearly three to one, and this would appear 
to be in a great measure dependent on their being occasioned by direct violence, 
or of repeated and prolonged exertion of the arm; tlms they commonly occur 
from falls, blows upon the shoulder, or excessive fatigue of this extremity. 
From the fact of the aneurisms arising from external violence, we should expect 
to meet with them most frequently in males, and this we do in a remarkable 
manner. Of 32 cases, I find only 2 occurring in females, and in both these 
instances the disease resulted from injury. The disease may be seated in any 
part of the ve~sel on the right side, though most commonly it is not dilated 
until after it has got beyond the scalcni. Ou the left side it never occurs before 
its emergence from the thorax, and then, as on the ri ght, aneurism most com
monly happens in the third part of the course of the vessel. 

An aneurism of the subclavian artery is characterized by a pulsating com
pressible tumor of an elongated or ovoid shape, situated at the base of the 
posterior inferior triangle of the neck, immediately above the clavicle. II' it be 
small, it will disappear behind this bone on the shoulder being raised; as it 
increases in size, it fills up the whole of the space between the clavicle and the 
trapezius, often attaining a very considerable bulk. Jn consequence of the 
pres~ure which it exercises on the brachia! plexus of nerves, there is pain, often 
uttcn<led by numbness, and extending down the arm and fingers, usually wilh 
i;;omc we:ikness of these parts. In some instances there is a spasmodic affection 
of the diaphragm, owing to irritation of the phrenic nerve. The external 
jugular vein is commonly distended and varicose, with oodcma of the hand and 
arm, or even of the side of the body. The tumor does not increase rapidly in 
size, owing to its being tightly <'Ompressed by the surrounding 1mrts1 and as the 
disease never extends inwards, it docs not interfere with the trachea or a!Soph· 
agus. In some cases it has been known to extend downwards and backwards, 
so as to implicate the pleura and the summit of the lung. 

The diag110.~is of these aneurisms is usually easy, and presents no point of a 
special character. As they increase in size they may become diffused, and bun:;t 
either externally or into the pleural sac. In some instances a spontaneous cure 
has been observed 

The treafm1,11t of s.ubcluvian an('urism is in the highest degree unsatisfactory. 
The attempt at obtaining consolidation of the tumor by constitutional means1 

by galvano·punct ure1 or compression, have hitherto failed, except in Fome very 
rare instances. .A case ii:! reported by :.\Ir. Yeatman of the cure _ of subclavi~n 
aneurisru by Valsalva's plan in eighteen months; and another by Dr. Abcille, in 
which the tumor was consolidated by galnrno-puncturc. 1Uc111ipulatio11, as 
recommended by :Mr. Fergusson, has succeeded in the hands of :.\Jr. Little, and 
undoubtedly deserves a trial in these cases, when we consider the extreme 
danger and almost universal want of success that attends other means of cure 

The ligature of the brachio·cephalic, and of the subclavian itself, before, be· 
tween, and beyond the scaleni muscles, has been practised for the cure of this 
form of ancurism; it has likewise been proposed to apply the distal operation to 
1 hi! treatment of this disease, and to amputate at the shoulder-j oint. 
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""hen an aneurism is situated on the right subchwian artery on the tracheal 
side of the scaleni, there is no way in which the flow of blood through it can 
be arrested, except by the ligature of the brachio-ccphalic artery. When it is 
situated beyond the scaleni, or even between these musdcs, the ligature of the 
ressel has bceu practised in the first part of its course before it reaches these 
muscles. For subclavian aneurisms on the left side, in these situations, no 
Clpcration conducted on the Hunterian principle would be practicable. 

1

2. GME". 

3.IIALL. 

4. DUPUYTREN. 

1 
5. No101AN. 

1

6. Be<ND. 

7. LIZA.RS. 

9. ARENDT. Died on 8th Infi11.mm1ttion of lung, pleura, 
day. andu11eurismalsac. 

?'. B.-The artery was cut down upon, but not ligatured, by Porter, Post, Aston Key~ 
and Hoffman. 

LIGATURE OF TUE BRACITIO-CEPIIALIC.-Lct us now proceed to examine the 
results that have attended these operati,·e procedures. The braehio-eephalio 
artery, as may be see11 by the accompanying table, has been ligatured 9 time~, 
and in every instance with a fatal result. In 4 other instances, the operation 
has been commenced, but abandoned owing to unforseen difficulties, and this 
by three of the most skilful operators that their respective countries can boast 
of. Although in reasoning on the propriety of performing an operation, it is 
not in general worth while taking the difficulties that a surgeon may eneountet 
into consideration, prol'ided the operation be a.t last practicable; yet, when we 
consider the fact of the ligature of the brachia.cephalic having been attempted; 
and in consequence of unforeseen and insurmountable difficulties left unconeluded 
in :.o Jarge a proportion as one-fourth of the eases, and these iu the hands of' 
surgeons who were as well able as any to accomplish whatever was in the power 
of' operative surgery to do, we may well hesitate upon the difficulties that beset 
the opertttion itself, before proceeding to the consideration of its results. The 
difficulties to which I allude, do not e011sist merely in the position and anatomical 
relations of the vessel, but rather in the condition in which the artery and 
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adjacent structures may be found after tlrn ns.sel is exposed. Thus1 in )Jr. 
Porter's case, the aneurism, which was a large .. :me, occupied the whole of the 
posterior inferior triangle of the neck, being nearly six incl1es broad; 3!; no 
pulsation was traceable in the \'eSsels beyond the aneurism, it was u~e\e:-s to 
attempt the ligature on the distal side. On exposing the brachio.cephalic, that 
vessel was found to be diseased, and it was not thought desirable to pass the 
ligature round it. In consequence of the exposure of the artery, howe\'er, the 
pulsation in the tumor gradually diminished, and at last ceased entirely, it.'! 
bulk also becoming less. 

In l\lr. Key's case, in wl1ich it was impracticable to pa!'s the ligature, it was 
found after death that the brachio.cephalic was diseased, being dilated imme. 
diately after its origin into an oblong tumor, which occupied the whole of the 
artery. It is remarkable that in this case, as in Mr. Porter's, inflammation 
seems to have taken pbec in the artery in consequence of the necessary hand. 
ling to which it was subjected, and that the pulsation in the sac consequently 
diminished. 

It would thus appear, that even after the difficulties of tl1e operation hare 
been surmounted, (and the!'lc, from the depth of' the vessel, its ~roximity to the 
centre of the circulation, the neighborhood of large veins, which may become 
turgid, and a wound of which not only obscures the line of incision with venous 
blood, but induces a risk of the entrance of air into the circulation, are of 
serious magnitude,) and the art.cry has been exposed, it::; coats may be found so 
diseased, or its calibre so increased, that it may be undesirable or impossible to 
pass a ligature round it. The failure in deligating the artery would, howe,·er, 
as we shall immediately see, appear to be less disastrous in its consequences 
than success in that attempt; for of the 3 case!!- that have just been referred to, 
in which this attempt was made and did not succeed, 1 was cured of the 
disease, the artery being obliterated by ::idhesive inflammation; and in another, 
l\lr. Key's patient, an attempt to set up this action appears to have been 1i1.1ade, 
the tumor becoming solid and ceasing to pulbate, whereas in eyery case in which 
the vessel was ligatured, a fatal result speedily ensuc<l. 

The results of the ligature of the vessel are in the highc>st degree discouraging; 
for of the 9 cases in which it has been done, not one recovered. Death occurred 
from secondary hemorrhage in 4 cases, from intlammatiou of lungs or pleura in 
2, and in 3 from causes that arc not mentioned. 

In one case, that of Hall, the artery was transfixed by the aneurism needle; 
hemorrhage occurred at the time, which was anestcd by pluggi11g1 and did 
not recur, the patient dying from other causes. In 3 cases, those of l\lot~ 
Bland, and Lizars, the hemorrhage came on shortly after the separation of the 
ligature; but in Graef e's (the most successful) it did not occur for fifty.one 
days after this, the cicatrix in the artery having then probably given way under 
the influence of some imprudent movement on the part of the patient. With 
such results as these, there can, I think, be but one opinion as to the propriety 
of such an operation being again ha<l recourse to. As its performance ha.a 
hitherto in every ins.tancc entailed death. an<l, in all cases but o.11e1 a spe.edy 
death to the patient, 1t should without doubt be Lanishe<l from surgical pracuee; 
and I can think of no circumsta11ccs that should induce a surgeon, in the face 
of the consequences that have hitherto im·ariably followe<l the application of a 
iigature to this artery, again having recourse to such a procedure. . 

LIOATURI-~ 01'' THE SUBCLAVIAN .-If the aueurism be situated Oil the nght 
1mbclavian artery, between or beyond the scalcni, that vessel bas been li~tQred 
on the tracheal side of these muscles; on the left, side this operation is not prac
ticable, on account of the depth at which the artery is situated. When we C?ll· 
sider the anatomical relations of that portion of the right subclavian, wluch 
intervenes between the brnehio.cephalic artery and the tracheal edge of t~e 
"Calenus anticus muscle, we are at once struck with the great difficulties of this 
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undertaking; and when we reflect on the position in which the ligature will be placed between the onward current of blood in the brachio-cephalic on the one side, and the rcgurgitant stream con>eyed by the vertebral, the thyroid axis, 
the internal mammary and intcrcostal, into the subclavian, immediately beyond the scat of deligation on the other side, we could scarcely, in accordance with those principles on which the formation of a coagulum within a ligatured vessel 
takes place, anticipate any but the most disastrous results. 

In reference to the mere difficulties of the operation, l\Ir. Fergusson justly characterizes it as the most serious in surgery; the proximity of the common 
carotid artery on one side, the internal jugular vein on the other, the vena innoruinata below, the par vagum and numerous small venous trunks in front, the recurrent laryngeal nerve and pleura behind, constitute relations of sufficient importance to justify l\lr. Fergusson's opinion. Rut supposing these difficulties overcome, and the ligature applied, this must be situated, as has just been stated, in such a position, with a strong current of blood flowing upon either side of it, as to render the formation of an internal coagulum, and consequently occlusion of the artery, impossible, and thus to lead inevitably to the occurrence of a fatal hemorrhnge on the separation of the lignture. Besides the danger of secondary hemorrhage from these causes, there would be the additional risk of tlic coats 
of the artery being diseascd1 as we commonly find them in a. more or less morbid state io the immediate \'icinity of aneurisms; and thus being rendered insus
ceptible of healthy inflammation, ulceration and slougl1ing would take place along the track of the lignture, thus causing the probability of a recurrence of 
hemorrhage. 'l'hus, in Colles's ca~e, it was found on exposing the subclavian artery, that the aneurism had ext.enc.led in such a way towards the carotid, that it was doubtful whether any part of the affected '\'csscl continued sound. On exposiog it fully, it was found that only a space of the vcs~el three lines in length remained free between the sac nnd the bifurcation of the brachio-ccpbalic, 
and it was in this narrow space that the ligature was applied. 

The subclavian has been ligatured on the tracheal side of the scalcni muscles in 7 cases, all of which ha\•e proved fatal, 6 from hemorrhage, and 1 from inflam
wntion of the pericardium and pleura. 

'l'hecnsesareasfollow:-

COLL ES. 
:\foTT. 
IL,YDEN. 
O'REILLY. 
PAll.TRIOO'£. 
L!STON.l 
LtSTON.2 

RS. 
f. 21. 
f. 57. 

m. 39. 
m. 38. 

4th day. 
18thdny. 
12th dity. 
13th dlly. 

4thd11y. 
13thdny. 
3Uth day. 

Hemorrhnge. 
Jlcmorrhnge. 
Hemorrhage. 
J-lemorrhnge. 
Pel'icardilis aod pleurisy. 
Jlemorrhngc. 
Ilemorrhnge. 

Thus it will be seen, thnt if this operation is bad in principle it is most unfor
tunate in practice. This table is, to my mind, conclusive as to the merits of the operation, the patient having in every case but one been carried off by secondary hemorrhage from the distal side of the ligature, in consequence of the close proximity of numerous collateral branches (fig. 190), and in this exceptional case the operation, although performed with the utmost delicacy alld skil1 1 proving fatal from pericarditis and pleurisy before the period at which secondary hemorrhage might have been expected. Mr. Liston, in one ease, lig-atured the root of the common carotid, as well as that of the subclavian, 

1 In thiscasetheca1·otid wnsal9o tied, but the Jicmorrhnge cnmc from the subclaviao (fig.191). 1 Fig. 190. 
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h oping in tl)is way to diminish the risk of the supcn·ention of Lhis fot;tl 
hemorrhage, by arresting the current of blood which, by sweeping into the 

carotid past the mouth of tho 
F10. 190. subcla.vian,neccssanlywa~l1cd 
. away any coa~ulum t11at 

\\... 
. 

.. 
would otherwise have f~rmed \' ftr.: in this 01·tery. Buth" ex-· l· itr pcctntions were not realized, 

I J\ g}~ ~tl\~,~~f ~Ii~~1r;;t~~:~~ 
carried into this part of the 

k~ -~. :~;~~;E!~iE~:~~~~:~~E~ 
from it at this point, and 

those on the opposite side of tl1c head :rncl neck, as illustrated by the annexed 
cut, taken from the preparation of the case in the University College :Museum. 

Indeed this is the great danger to 
FIG. 191. be apprehended after ligature of 

the subcbvian artery on the tra
cheal side of the scaleni,depen<ling 
asitdoesontheanatomicalrc]a. 
tions and connections of t11e vessel, 
which no skill on the part of the 
operator can in any way lessen1 and 
which, in my opiniun, ought cer
tainly to cause this operation to be 
banished from surgical practice. 

When an rtUcurism is situated 
on the subclavian artery, in the 
posterior inferior tri:rngle of the 
neck, it is necessarily impos.-.;ible 
to ligature that vessel beyond the 
scaleni, as there would not. be suffi
cient room for the exposure of the 
artery, which, even if laid bare 

would in all probability be found in too diseased a condition to bear the appli
cation ofa ligature. 

Thus it will be seen, that in every case in wl1ich an aneurism of the subcla
vian artery has been subjected to operation, whether by ligature of the brachio
cephalic or of the subclavian itself i11ternul to the scalcni 1 the result has been a 
fatal one. As this unfortunate termination to eYery case that has yet been sub
mitted to surgical interference is in no wa.y to be attributed to want of skill on 
the part of the operators, who arc, without exception, men greatly distinguisheci. 
for the possession of this very quality, but is solely dependent on certain anato
mical peculiarities in the arra.ngement of these vessels, by which their success
ful ligature has been rendered impossible, a r epetition of these attempts, which 
may hasten the patient's death, can scarcely be considered justifiable. \\"hat 
then are we to do? Are we to leave }Jatieuts laboring under r.neurisru of the 
subclavian artery to inevitable death, without making on effort to save them? or 
does surgery offer other modes of treatment besides those just mentioned, by 
which we may hope to arrive at more successfu l results? 

Without mentioning manipulation, or galrnno-puocture, which is certainly 
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<lc1:erving of further trials in combination with appropriate constitutional treat
ment, three modes of treatment present themseh'es: -

1st. Compression on the artery where it passes over the first rib, and conse-
quf'ntly on the 'distal side of the tumor. 

2d. J.,i gature of it on the distal side, aboYe or below the, cla" icle. 
3J. A1;1putation at the shoulJer-joint, and the distal ligature of artery. 
1st. Compression of the artery on the distal side of the sac could on ly be 

effected where it crosses the first rib, a.nd consequently would only be applicnble 
to aneurisms of the first part of this ,·esscl. This plan has never been tried, 
partly, perhaps, on account of the difficulty in applying pressure in this situa
tion, and partly, probably, on account of the waut uf success that has attended 
procedures of this kind when applied to Yesscls i~1 othc 1· situations 

The difficulty in applyiug the compression trnght, I think, be overcome by 
the use of the instrument of which a. representation is given by Bourgcry; and 
the efficiency of the compression would be materially increased by the employ
ment of the gaiYano-puncture at the same time, and in this way a coagulum 
might be formed in the sac. Although much ought not to be expected from 
this mode of treatment, yet I think it might with propriety be tried in cases of 
this kind that have been mentioned. 

2d. Dupuytreu ligatured the axillary artery under the pectoral muscles, for 
a case of subcla.v ian aneurism, two arterial branches being di,·ided in the 
incisions through the fat and cellular tissue, and the patient died on the ninth 
day. This is the only instance, to my knowledge, in which the distal operation 
has been attempted for the cure of' this disease. It could not be expected to 
succeed; for between the ligature and the sac are the large and numerous a\ar, 
acromial, and thoracic branches of the axillary artery, which would continue 
to be fed by a current sent through the tumor, and thus preclude the possi
Lility of its contents being sufficiently stationary for ultimate contraction and 
cure to result. Laugier performed the distal operation in a supposed case of' 
subclaxian aneurism, which afterwards turned out to be one of the brachio
cephalic artery. 

Ligature of the subehwian artery in the third part of its course, on the distal 
side of the tumor has been suggested, and may, perhaps, hold out some pros
pect of success in cases of aneurism situated between or internal to the sealeni. 
In an :meurismal sac springing from the artery in this 1:ituation, the principal 
c1ment of blood would, in all probability, be that which is destiued for the 
supply of the upper extremity. Some of the branches arising from the artery 
before it has passed beyond the scalenus anticus would, doubtless, be more or 
less compressed, and thus obliterated, by the tumor, or might. be obstructed by 
an ex.tension of the laminated .fibrinc over their orifices. If, therefore, the 
supply to the upper extremity could be cut off, there might be a possibility of 
those changes taking place within the sac which are necc:;i;ary for the oblitera
tion of its cavity. The principal obstacles to this desirable result would ne
cessarily be the transversalis colli and humeri arteries; which, being the two 
nssels that are more particularly destined to carry on the circulation in the 
upper extremity after the ligature of the subclavian, would necessarily, if not 
occluded, undergo dii:ltation, and thus continue to draw too large a current of' 
blood through the sac for stratification of its contents to take place; and if 
occluJed, there would be danger of gangrene of the arm from insufficient vas
cular supply. '11hcse difficulties arc met by a plan of procedure, the suggestion 
of which bas originated, I believe, with J\lr . .Fergusson, but which has not, to 
my kuowlcdgc, been ha<l recourse to as yet. It is, 3d, the amputation of the 
arm at the shoulder-joint, and then the distal ligature of the artery-a des· 
peratc undertaking truly, but for a desperate disease it must be remembered1 

ao~,~~1 ::t:~~· ~~~g~~vb; D~~t~;e~erb~f~;.~a~he5~~~:~a~r~~~me,~yt ~:c~a~~~~'~; sa_y~ 
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J\lr. Fergusson, '.'that amputation. at the s.houlder-joint is generally a ''ery 
s_uccessful operation; so far as this wound 1s c~ncerne<l, th~n 1 there uiight be 
little to apprc~en<l, but the effect on the tumor 1s not B~ easily forctolJ. Li,!?a
ture of the axillary artery 011 the face of the stump might here be reckoned 
like Brasdor's operation, -yet there is a vast difference, for in the latter cn~e 
the sam~ amoun~ of blood which previously passed to,~ards the upper extremity, 
would still find its way down, and probabJy part of it would run through the 
sac; whereas, were the member removed, ll;S the same quantity would no 
longer be required in this direction, the tumor might possibly be much more 
under the control of pressure. 'l'he value of such a suggestion rcniaius yet to 
be tested, however1 and it would be futile to reason upon it at pref-lent. It 
might be a judicious venture first to tie the axillary or subclavian under tho 
clavicle, and then, if it were found that the aneurism still increased, ampu
tation might be performed, either immediately before or after the separation of 
the ligature." 

Were a case of aneurism of the subclavian artery internal to the ~caleni 1 to 
present itself to me, the plan that I should adopt would be, first the employ
ment of pressure on the ves~cl on the distal side of the tumor, if practicable; 
should this not succeed, T would, if the disease were situated between, or inter~ 
nal to the scaleni, lif:ature the artery in the third part of its course, and did 
that not succeed in checking the increase of the aneurism, perform amputation 
at the shoulder-joint as recommended by l\Ir. Fergusson. Should the aneuri~m 
occupy the artery after it has passed the scalcni, I would not attempt tho 
ligature of the artery below the clavicle, as it is an operation, the result of 
which is not very satisfactory, and would not prevent a large current through 
the sac for the supply of the collateral circulation of the arm, but at once ha\·c 
recourse to amputation at the shoulder, and then ligature the vessel, as near as 
possible to the sac. It is true that even in this case the ligature would be 
below the branches that are gil'cn off under the pectoral mu~clcs, but as the 
arm would be removed, they could not undergo any increase of aeti,·ity for the 
supply of the collateral circulation of the upper extremity. 

ANT.UR.JS:'>! 0}' TUE AXlJ,LARY ARTERY. 

This artery, though less commonly the seat of ancurism than other largo 
vessels, such as those of the ham, the groin 1 and the neck, yet is sufficiently 
frequently diseased, owing partly to its situation; for its proximity to the 
8houlder-joint cau~es it to be subjected to the very varied, extensive and often 
forcible movements, of which that articulation is the seat; and partly to the 
artery being deficient in that support which would be afforded it by an invest
ing sheath, such as is commonly met with in arteries of corresponding magnitude. 
Amongst the most frequent causes of axillary aneurism, may be mentioned 
falls upon the shoulder or upon the outstretched hands, and in many cases tho 
efforts made at reducing old standing dislocations; instances of which are re
corded by Pellet.an, Flaubert, "Warren, and Gibson; the head of the bone in 
these cases l1a\'ing probably contracted adhesions to the artery, in consequence 
of which the vessel was torn during the efforts at reduction. Axillary, like 
subclavian aneurism, occurs more commonly on the right than on the left side, 
and is met with in especial frequency amongst men.; of 37 cases, only 3 h:ne 
occurred in women. 

In axillary aneurism there are three sets of symptoms, attention to which wi!l 
usually enable the surgeon to recognize the disease i these are, the existence of 
;l tumor in the axilla, the pain that it occasions, and the affections that it givC's 
rise to in the limb. 

The precise situation at which an aneuri~m of the axillary artery pre~ents 
nternally, will depend upon whether it spriugs from that portion of the ves:iel 
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that lies abo\"e, beneath, or below the p<'etor:tlis minor muscle. If from abov~, 
it will appear as a tumor seated immediately b.elow the clavicle and occup; ing 
the triangular space between the upper m:.trgm of the le~i:icr pectoral and that 
bone; if it be lo,~·cr down, it will r:~isc the anterior fold of t~1e axilla1 being 
prevented extending much out of this space1 by the dcn~e fascia that stretches 
acro~s from one side to the other. The tumor, which is at first soft and com
pressible, has a whizziog bruit, and its pulsations, which arc expansile, may be 
arrested by pressure upon the subcl:wi::m artery, where it p1!1-ses over the first 
rib. It U!:iually increases with great rtlpi<lity, owing- to the little resistance 
opposed by the loose cellular tissue in this situation, and most commonly extends 
downwards and forwards, caufl\ng the hollow of the ax ilia to disappear. In some 
rare instauccs1 howc,•er, the tumor has been known to t:tke :t direction upwards 
under the lesser pectoral, and into the cellular interval above that mu!:icle

1 
or 

eveu underneath the cJ.:wicle into the acromial :tnglc bet.ween it and the trapc
zius. Such a. course for the :tncurism to take is fortunately rare, as it presents 
serious inconvenieuc~ in the ligature of the subcla.vian, and there is more than 
one instance on record io which the sac has been punctured in the attempt to 
pass the needle round this vessel. When the aneurism is seated high up, it not 
unfre<1uently happens that the cJa,·icle is pushed upwards by the pressure of 
the tumor beneath it-a complication of considerable moment in reference to 
the operation, the difficulties of which are greatly incrcfuicd by it. The pres
sure of the _tumor may _;:~ive ris~ to serious consequences upon ~eighboring 
parts; thus, tt may occas10n a canous state of the first and second nbs, and the 
compression of the brachia! plexus of nerves will occasion pain and numbness 
in the upper extremity. In some cases the brachia} artery beyond the tumor 
would appear to be obstructed, no pulsation being perceptible in it; and the 
compression of the axillary vein muy occasion redcma of the hand and arm, 
with some diminution in the temperature of the limb1 which, if the tumor 
attain a very large size, may even amount to symptoms indicative of impending 
g:ingrenc. 

The diagnosis of axillary aneurism is usually readily made; there being but 
two diseases with which it can well be confounded, viz. chronic enlar~ement 
and suppuration in the glands of the axilla1 and pulsating- tumor of the bones 
in this region. From glandular or other abscess, the diagnosis is generally 
easy; but I have seen some cases in which, pulsation being communicated to 
their contents by the subjacent artery, it was so01ewhat difficult to distinguiflh 
the nature of the tumor. Here, howenr, the history of the case and its speedy 
progress to pointing will indicate its true nature. From medullary tumor1 or 
o.:;teo-aneurism of the head of the humerus, the diagnosis is not always so easy, 
and there arc at least two instances on record in which the subclavian artery has 
been ligatured for disease of this kind, on the supposition of its being :rn aneu
rism. In these instances it has, however, generally been observed that the 
tumor first made its appearance on the forepart of the i;houldcr1 and not in the 
usual situation of axillary aneurism; that it was from the first firm, smooth, 
elastic, but nearly incompressible; and that although it presented distinct pul
sation, there was no true bellows sound, but rather a thrilliug bruit perceptiLlo 
in it. The most important diagnostic mark, perhaps, is the fact of these tmuo1~ 
forming a prominence in situations in which aneurisms of the axillary artery 
would not at first show themselves, as at the upper, outer, or anterior part of 
the shoulder. In more advanced stages, when the substance of the bone has 
undergone absorption, and its shell has become thin and expanded by the out
ward pre!:isurc of the tumor, there is often a dry, crackling, or rustling sound 
perceived on pressure, which is never met with in cases of aneurism. 

Treatment vf axillary m1e1trism.-l am not acquainted with any instance in 
which an ancurism of the axillary artery, not arising from wound or injury, 
has underg:oue ~pontaneous rure, or been consolidated by constitutional treat-
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ment. Nor is it proLaLle that compression can e.-er be made applicable to aneu~ 
risms in this situation, inasmuch as the pressure tl:at is brought to bear upon 
the subclavian must necessarily at the same time rnfluence the whole or the 
greater part of the brachial plexus of nerves, to such an extent as to be unen
durable by the patient. 'l'he ligature of the artery is1 therefore, the surgeon's 
sole resource in the ~rea~ment of' th_ese case~ .. The part of the .''cssel univcn~ally 
selected for the application of the ligature 1s, rn accordance with the Huntcrian 

~l~~str~~;:' p~~~!1~~~:~t t~:s a~"v!!:;a;~s!f'i~e~:;o::ffi~li~n :i~1~:1~~~\'=~ t~~:1!1 ~1;1~s~~:~ 
of disease to insure the probability of the coats of the artery being in a sound 
state, of' being by far the most accessible, and, when deligated, of allowing the 
colhtcral circulation by which the vitality of the arm is to be maintained

1 
to 

remain uninjured. Notwithstanding these obvious adYantages presented by tlie 
ligature of t.hc_ subclavian over that of tlie axillary artery- in other wurdi:i, 
of performing Hunter's instead of Anel's operation for the cure of spontaneous 
a,xillary aneurisw - there would appear to be a tendency in the minds of some 
surgeons, to ackocate the latter instead of the former of these operations; and 
to substitute for one that. offers the advantages that have ju&t lJec u mentioned, 
a. procedure that is not only much more difficult in its perforn1ance, and that 
intcl"feres with the collateral circulation, but that is practised upon a diseased 
part of the vessel, in dangerous proximity to the sac. 

LtGATURl: m· SUBCLAVIAN IN THIRD PART 01-' JTS COURSE.-In order to 
apply a ligature to that portion of the subclaxian artery which intervenes 
between the acromial edge of the scalenus anticus ::wd the lower border of the 
first rib1 the patient should be placed in a. recumbent position, the arm depressed 
as much as possible, and the head turned somewhat to the opposite side. The 
integuments of the lower part of the neck should then be put on the stretch 
by being drawn downwards oYer the claYide, and an incision about four inches 
in length made upon the bone through the integument, the superficial fa~cia, 
and the platysma. 'Vhen tension is taken off the part, this incision will be 
found to traverse the ba.se of the inferior triangle of the neck i a vertical inci
sion shoul<l then be made at right angles to and falling into the centl"e of the 
first, and the two flaps of integument and fascia shoul<l then be turned up. A 
quantity of loose cellular tissue will now be exposed, in which a venous plexus, 
and the lower end of the external jugular vein, will commouly be found. 'l'hcse 
vessels should be carefully avoided 1 and the cellular tissue di1'sccted or scratched 
through with the point of a knife and a blunt probe; should any '\"'ein be 
wounded, a double ligature must be passed underneath it, or either end tied. 
If thetran.sversaliscolli or humeri arteries, as occasionally happens, should in
conveniently traverse this place, they must be drawn out of the way with a 
blunt hook. By the combined action of cutting and scratching through the 
cellular tissue, the external edge of the scalenus anticus is reached; this is the 
"directing line" down which the finger is run until the tubercle of the first rib 
is felt. 'l'his is the guide to the artery, which will be found immediately above 
and a little behind it, covered, however, and bound down to the rib by a dense 
fascia. This must now be very carefully opened with the edge of the knife, 
and the needle passed from before backwards. lu doing this, attention must 
be paid to the brachia! plexus, situated above and behind the artery. 

'!'here are several point.s in connection with this operation that deserve special 
attention. In the first place it is necessary that the shoulder should be depressed 
as far ar; possible, so as to bring the superior margin of the clavicle down. This 
is a matter of much importance; for if the claYicle be thrust upwards by the 
pressure of a large aneurism, the surgeon will have to find the artery at the bot
torn of a deep narrow wound, instead of on a comparatiYely plane surface. A 
case occurred to Sir A. Cooper, in which the attempt to ligature the subclavian 
arLcry fur a large aocurii:ttn of the axilla was forced ' to be abandoned, in conse-
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qucnce of the clavicle beinp; thrm•t up to too great a lici;ht to enable him to 
reach the vessel. The extent of the difficulty occa;;ioncd by thi8 elevation of 
the clav icle must necessarily depend in a ~rent measure upon the hcig:ht at which 
the subcbvian artery happens in any particular case to be situated in the neck 
It is not uncommon to find it puli::;ating so high in the neck, that no amount of 
ele\•ation of the clavicle by subjaccnt axillary ancurism cuuld raise that bone 
aboYe the level of the vessel. In the majority of cases, however, in 17 out of 
25, as shown by i\Ir. Quain, in his work on the Arteries, it is either below the 
level of the bone, or but slightly raised above it; so that if the clavicle were 
thrust upwards and forwards, the vessel would be buried in a deep pit behind 

~tin~\~ft~Y~1:~1~:~ ~tn°/i~1!~~st;h~ht~~:~:tei? ~~r;~~dsl~~~~n~~f~~s~:~~:,111:, ~:f~~~ 
muscular shou lders, it was deeply seated. I have often verified the truth of this 
obsen•ation both in dissection and in examining the pulsations of the vessel 
<luring life. In order to obviate the difficulty that has occasionally been cxpe· 
ricnccd in reaching the artery when thus buried behind an elevated clavicle, it 
has been proposed by l\lr. Hargrave to saw through the bone. 

The most serious objection that can be raised against this practice is the fact 
uf the clavicle being sometimes a part of the wall of the ancurism; but supposing 
the surgeon could sat isfy himself that this was not the case, I cannot see any 
objection to this procedure, provided any ,·cry great and insurmountable diffi. 
culty presented itself in getting the ligature round the vessel without it. 

In passing the needle round the subclavian , care must be taken that some of 
the lower cords of the brachia! plexus be not in cluded in the noose, and indeed 
the mistake has more than once been committed of tying these nen•ous trunks 
instead of the vessel: thus, i\1r.].,iston, in the first successfu l case of ligatu re of 
the subclavian in this country, passed the thread round the lower nervous cord i 
but immediately percei\•ing his error, turned it to account by drawing aside the 
included nerve, and thus more readily exposing the artery. Dupuytren, in a 
case of aneurism of some years' duration liUCceeded, after an operaLion that 
lasted one hour and forty.eight minutes, and which he describes as the most 
tedious and difficult he ever attempted, in passing a ligature round the vessel, 
as he believed. After the death of the patient, which occurred from hemorrhage 
on the fourth or fifth day, the fourth cervical nerve alone was found included in 
the noose. In a case related by Porter, it is stated that the artery conHmrni~ 
cated such distinct pulsation to the inferior nervous trunk, that there was uo 
means of ascertaining whether ib was the vessel or not, except by passing the 
needle under it. 

In some cases, as has already been stated, the sac passes upwards below the 
clavicle into the inferior posterior triangle of the neck; when this is the case, 
the surgeon incurs the risk of puncturing it frorn its close proximity to t~1e 
artery, as it lies on the first rib. This accident happened to l\Ir. Cusack while 
ligaturing the subclavian in the third part of its course, for a diffused aneurism 
of the axillary artery. An alarming gush of blood took place, which was arrested 

~;tf:1~f~~~~. thj,;"~:~~~ ~~ia~~~ ~;~7;·~·~l~~~.: .. :~~~r~?i1~c~l t~7e ~:anct~~!a~~~~~u;~~ 
by the needle, which was being passed round the ~rtery, the blood, which was 
arterial, did not flow per saltmn1 but in a continuous st ream. " 'fhc hemor· 
r~age," says Mr. Travers, " was more terrific and uncontrollable than I have ever 
w1t11essed," and was not commanded by drawing the ligature tight. It was so 
great that it was doubtful whether the patient would leave the theatre ali,·c1 and 
was on ly arrci'ted by plugging the wound with sponge-tents. The patient died 
of inflammation of the pleura. On examination, the aneurismal sac was fo~nd 
to ha,•c a pouch-like enlargement upwards, overlying the artery, where it had 
been punctured. 
lf it be found that the sac encroaches u1Jon the neck, ri sing above the clavicle, 
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or that the artery is not sound in the third part of its course, it may be nee<'~ · 
sary to ligature it. between the scalen i, by di vid ing the outer half or two-thirdii 
of the scalen usanticus. This operation should not be considered asone clistinet 
from the ligature of t he vessel in the third part of its course, but rather as an 
extension of that proceeding, if it be found, for the reasons just meotioned, un
advisable to tie the artery on the first rib; in this way it has been pracli!•cd by 
Dupuytren and Liston. In its first steps, as far indeed as the exposure of the 
scalcnus anticus, it is the same as that for the deligation of the Yessel in the 
third part of its course. When this muscle has been exposed, a director 
must be pushed under it, upon which it is to be divided to the extent of half or 
two-thirds its breadth , when it retracts, exposing the vessel. During this part 
Qf the operation, some danger may be incurred to the phrenie nerve, and the 
transversalis colli and humeri arteri es; but if or<linnry care be taken, this will 
not be very p:reat. '!'he phrenic nerve, as l have found by very frequent exami
nations on the dead body, li es altogether to the tracheal side of the incision, if 
that be not carried beyoud one-hal f the breadth of the muscle; and should it 
appear to be in the way, may read ily be pushed inwards towards the mesial line, 
being on ly loosely invested by cellular tissue. I have, however, seen one in
shlnce in which the right subclav ian artery was li7aturecl for a spontaneous 
cylindriform aneurism of the axilla, and the patient died on the eighth day1 of 
pneumonia; on examination after death , the edge of the sca lenus was found cut, 
and the phrenic nerve divided. Had the pneumonia in thi s case anything to 
do with the injury to the nerve? I do not think. it improbable, as division of 
one phrenic by paralyzing to a certain extent the diaphrarrm, and so far inter. 
fering with the respiratory movements, must necessari ly have a tendency to 
induce congestion of the lung, which would readily run on to inflammation of 
that organ. I have likewise heard of one case in which incessant hi ccough fol
lowed this operation, and after death the phrenic nen'e was found reddened and 
inflamed, having probably in some way been interfered with during the expo-
sure of the vessel. .,,, 

Another important point in reference to the ligature of the vessel in this part 
of its course is the frequency with which a branch arises from the subclavi:rn 
artery between the scalcni. \\'hen this peculiarity ex ists, there would probably 
be but a slender chance of the occlusion of the artery by ligature in this situa
tion. The transvcrsnlis colli and humeri arteries, though in some danger, whibt 
crossing over the sca lenus anticus, may be avoided by keeping: the incision in the 
muscle between and parallel to these vessels. · One principal danger in liiratn
ring the subclavian artery at any point above the fi rst rib, certainly arises from 
in terfe rence with the fin e ce llular tissue which li es between it and the scalcnus 
muscles, separating it from the pleura, and which is continuous with the celln
lar membrane of the anterior mediastinum, being indeed the deep portion of the 
ascending layer of what Sir A. Cooper has described as the "thoracic fascia," 
and which tends to form the superior boundary of the chest, being continuous 
in the neck with the deep cervical fascia. After the deeper layers of the eer\'i
cal fascia have been opened, this fine cellular membrane presents itself, and if 
inflammation be exc ited in it, the morbid action will readi ly extend by mere 
continuity of tissue into the thorax by the an terior mcdiastinum, invading ulti· 
mutely the pleura and pericardium. H ence, whenever it is practicable, the 
surgeo n should keep the point of the needle close to that part of the artery 
which lies upon the first ribt as there is less risk here of opening iota the deep 
ccllulartissueoftheneck. 

The genera l resu lt of the ligature of the subcla,•ian artery in the third p:irt 
of its course, for spontaneous ancurism in the axilla1 is by no means safocfactory. 

;~~~:;1~{ !~u~~J~~n °~,~i:~1ur:1~~n a~[e:~1 ~:sxi\~:!u~·~c~b~~~\hdee~f;,~:?et, ~~1~1d3~~ 
~un:s agaiust 24 deaths. This ret:iult is so unfavorable, and so different; mJceJ, 
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from what I bad anticipated, that I was led to analyze carefully the causes of 
death. I find them as follows : -

Inflammation within the chest, &c .. 
Suppuration of the sac 
Ilemorrhagc . . . 
Gangrene of hand and arm 
General gangrene . 
Not stated. 

10 cases. 
6 " 
3 " 
1" 
1" 
3 " 

24 " 

Thus it will be seen that the two most frequent causes of a fatal result fol
lowing the operation for axillary aneurisms, are not those that arc usually met 
with after the ligature of the larger vessels. It would therefore appear to be 
owing to some special condition, dependent either upon the application of a 
ligature to the subcla.vian artery in the third part of its course, or upon the 
situation and nature of the disease for which that operation is had recourse to; 
and the important point to be determined is, whether these conditions are the 
accidental or the necessary consequences of the application of a. ligature in this 
situation for the cure of aneurism in the axilb. 

The i1iflammatio11 of lite C1Jntents of tlte thorax proved fatal in 9 out of 22 
cases, or 1 in 2·5, and is the most frequent cause of death, though not, I believe, 
the most frequent untoward complication of this operation. It might at first be 
:mpposed that in this respect the operations on the subclavian artery resembled 
other of the greater operations, after which pneumonia is so common a sequela. j 
but on closer examination it will be found that this is not the case, that the 
inflammation, when attacking the thorax or its contents after ligature of this 
artery for axillary aneurism, is not confined to the lungs, but very commonly 
affects the pleura and pericardium as well as or even in preference to these 
organs. It would, therefore, appear probable that it arose from causes that are 
cssential\y connected with this disease or operation. These are referable to three 
heads. 

1st. Inflammation of the deep cellular tissue at the root of the neck, extend
ing to the anterior mediastinum, the pleura and pericardium. This would ap
pear to have been the cause of the supervention of inflammation in a patient of 
.:.Ur. Key's, and has been especially adverted to by that excellent surgeon in the 
relation of the case of a patient on whom he performed this operation. 

2d. The sac may, by its pressure inwards, encroach upon and give rise to 
inflammation of that portion of the pleura that corresponds to its posterior 
uspect. '!'his occurred in a case in which )lr. l\layo, of Winchester, operated, 
and is more liable to happen if suppuration has taken place in the sac; when 
this happens, adhesion may take place between it and the pleura, Or even the 
tissue of the adjacent lung, aud the contents of the suppurated tumor be dis
charged into the pleural cavity or air-tubes, and so coughed up. Of this curi
ous mode of termination there are at least two cases on record, one by Mr. Bullen, 
in which the patient recovered; the other by Dr. Gi-oss, in which the patient 
died from the escape of the contents of the sac into the cavity of the pleura. 

3d. Division of the phrcnic nerve would necessarily, by interfering with the 
reepiratory movements, induce a tendency to congestior1 and inflammation of 
~he tissue of the lungs; and although such an accident 1.nust be a very rare one 
in cases of ligature of the subclavian for axillary aneunsm, yet it undoubtedly 
has occurred, as I have myself witnessed in one case . 

Suppuration of the sac is the most common, though not the most fatal acci
dent after ligature of the subclavian for spontaneous axillary aneurism. It was 
the immediate cause of death in 6 cases1 and occurred in 2 of the patients that 
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died of inflammation of the chest; and took place in 6 cases that rCCO\"Crcd. in 
all 14 cases ou~ of 45, oi·.1u:arly I in 3, a m.uch higher proportion tha11 is gCne
rally observed rn cases of ligature for aneunsm. 

What is it that occasions this greater frequency of suppuration of the !l:aC in 
these than in :mcurisms in other situations? The only cause to which it 
appears to be attributable is the great laxity of the cellular membrane iu this 
situation, which allows the tumor to increase so rapidly in size as to excite in
flammatory action in the surrounding tissues, which may speedily run into sup
puration. So long as the contents of the tumor continue flui<l, they will neces
sarily excite .less irritation on surrounding structures; but when once tl~ey liave 
become solidified, whether by the gradual deposition of laminated fibnnc, dur
ing the progress of the disease, or more suddenly, in consequence of those 
changes th<lt tak~ place. in th~ contents of an a~euri~mal sac after the. ligature 
of the artery leadmg to tt, the mdurated mass acting like any other foreign body 
sets up inflammation in the cellular tissue that is in immediate contact with it, 
antl thus disposes it to run into suppuration. 'l'hc more speedily the solidifica
tion takes place, the more disposition will there be to the occurrence of this 
accident, the neighboring parts being unable to accommodate themselves to the 
sudden extension and compression they are compelled to undergo. 

'!'he period at which suppuration of the sac may be expected to occur in cases 
of axillary aneurism, after the ligature of the subclavian, must necessarily in a 
f?_Tcat measure be dependent on the state of the sac at the time of the operation. 
If inflammatory act.ion have already set up arountl it, it may happen in a few 
days after the artery has been tied. But if this morbid action liave not already 
commenced, the period at which suppuration may most probably be expected is 
between the first and second month. The period at which suppuration and 
rupture of the sac take place does not influence the probable termination of the 
case to any material extent; ns in the cases that proved fatal, death ocourrcd 
at various periods between the se,·cnth day and the second month i in Aston 
Key's case, on the ninth day, in Jlayo's, on the twelfth, in Belar<lini and 
Graefe's, at the end of the first month, in Rigaud's at the sixth week, in B. 
Cooper's in the second month. 'l'he recoveries, likewise, took place at all periods 
after the ligature of the vessel, between a few days, as in Porter's, and six 
weeks, as in 1-Jalton's case. 

An axillary aneurism that has suppurated may either burst externally or 
into the lungs or pleura, or both. lt is most usual for it to bu,rst externally; 
the tumor enlarging, with much pain and tension, a part of the skin covering 
it becomes inflamed, fluctuation can here be felt, and if an incision be not made 
into it, it will give way, discharg-ing most usually a quantity of dark-colored 
pus, mixed up with more or less broken down and disintegrated coagulum and 
flbrinous deposit, and perhaps sooner 01· later followed by a strearu of arterial 
blood. 

Occasionally, but more rarely, the sac extending backwards becomes adherent 
to the pleura, and may give way into that cavity, or by pressing upon, may 
become incorporated with the lungs. Of this remarkable termination, two 
instances are recor<led, in one of which recovery took place. 

'!'he first case of Lhc kind is one in which )Jr. Bullen ligatured the subclavian 
artery fo1· axillary aneurism. Eighteen days after the operation the tumor 
b~gan to increase, and to take on the symptoms that are indicative of suppura· 
tion. On the twenty-sixth day six or eight ounces of bloody pus were expecto
rated during a paroxysm of coughing, and the tumor suddenly diminished to 
one-half its size; it was now punctured, and five ounces of the same kind of 
matter let out with great relief. "·hen the patient coughed, air passed into and 
distended the sac through an aperture between the first and second ribs, near 
their sternal extremities, through which the contents of the tumor had escaped 
lnto the Jun~. 'Ihc discharge from the external aperture greatly decreased, 
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tl1e cough le~sened, and finally, three months after the operation, the patient 
was quite well. 

Dr. Gross tied the subclavian artery for axilhny ancurism on thC' 18th of 
FeLrnary. After the performance of tht• OJC'nllim1 the <;011tc1Jts of th<; tumor 
solidified, and its volume prof!ressive ly di111i11ishcd. On the 15th of !\larch, the 
patient suffered from fever, :ind slip-ht tenderness on the apex of the tumor 
was perceptible. On the 16th, he was suddenly seized with inte1ise pain in the 
chest, which was particularly senre at the base of the right lung. and extended 

~t~r\:1~~stl~~~e :~1~~ 1~ul:~:~: ;;~~11)~ ~~~1i:::o1~h~~~;~\~~tlo~~·1eer ~~~~1 ~ 11~11~g a:~~11·t~~1~i 
tumor had sud<lenly disappc:ircd at the time of the attack. Ou the lbth, the 

~~~\~;'.\ne:Op~;:::i:efd t~e s~:::~1\~~s:~;~s t~m~r ~u~~d~\·~:pJr~F~i:!cuf;·~~:1n~~: ~l~~1:\~~ 
sound was heard ai every in!-piration, the noise rcfernLling that produced by 
shaking water in a closed ,·essel. On the 20th he <lied. Upon dissection the 
aneurism was found to cCJmmunicate by an apcrlure, one inch and three· 
quarters in le11~th, by an inch and a half in width, with the pleural ca\·it.y; 
this opening was situated between the first and scc0t1d ribs, and was obviously 
the result of ulceration :md absorption, caused by the pressure of the tumor. 
Both ribs were denuded of their periosteum. '.l'he right side of the chest con· 
tained nearly three quarts of bloody sernm 1 intermixed with laminated clots 
and flakes of lymph; the former of which had evidently been lodged originally 
in the aneurismal sac (~orris, in American journal, 1845, p. 19). :Besides 
these cases, a somewhat. similar one has been recorded by 1'l. Nerct, of Nancy. 
A patient was admitted into the hospital, laboring under hemoptysis, and on 
examination was found to have an aneurism of the left subcl:n ian artery as 
large as a ehcstuut. lie died shortly after admission. a1Jd on examination the 
ancurisrn was found to communicate with a large cavity in the UJipcr part of 
the lung. 

'fhe cause of death in Dr. Gross' case was probably the fact of the sac 
opening and discharging its conteuls into the pleural cavity. This docs not 
appear to ha\·e occurred in i\Ir. Bullcu's, in which a connuuuiC:ltion was esta
blished directly with the lung, the contents of the absce::,s finding exit through 
the air-tubes, as i!i the case, occasionally, in hepatic abl'=cee:s, adhesion h:wing 
1ircviously taken place between the opposed surfoees of the pleura. 

'fhc principal danger, and the mo:..t frequent cause of death after the suppu
ration of the sac, is the supervention of profuse arterial hemorrhage. 1'his may 
either occur from die distal extremity of the artery opening into the sac, or 
from one of the large brauches which serve to support the collateral circulation 
round the shoulder, such as the subscapular or posterior circu111ficx, coming off 
either immediately above or below the sac, or from the sac itself. "·hrn 
hemorrhage does not take place after t.he suppuration of the sac, it must be 
from the fortunate circumstance of the occlusion of the main trunk, where it 
opens into the tumor. It can scarcely be from the occlusion of the principal 
collateral branches, as there would, in this e\·e11t, be a difficulty in the ]Jrcser· 
vatiou of the vitality of the limb. It is easy to understand, that if the sac 
spring from the axillary1 at. a little distance above the orifices of the subscapular 
and circumflex arteries, all that portion of the main trunk which intervenes 
between the tumor and these Ye!'=sels might be occluded, and thus hemonhage 
be prevented on suppur:ition taking place; whilst the collateral circulation 
would take place uninterruptedly through these vessels. If this portion of tho 
artery ha\'C not been occluded by i11fl.ammatory action, the safety of th e patient 
1u~st depend upan the accident of a coagulum or piece of laminated fibrin1~ 
bcmg fixed or entangled in the mouth oft.he sac. '!'his may prevent for a ti mo 
the escape of arterial blood, which, on such a plug being loosened, may break 
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fortl1 witl1 impetuosity, and either at once, or by its recurrence at inlen·al~, 
carry off the patient. 

Another danger may be superadded in these cases on the suppuration of the 
~ac and tl1e supencntion of hemon1rnge, 1rnmely, the occurrence of iuflummt1-
tion of the pleura, lung, and pericardium, from the extension inwards of' the 
morbid action going on in the sac. 

SN·ondarv Jumorrliogc docs not frequently occur in cases of ligature of' the 
subclavian nrtery in the third part of its course, except as a consequence of 
suppuration of the sac. I am only acqu:iintC'd with two cases in which it prO\'cd 
fatal from the 11emorrhage takiug place from this artery at the part ligatured. 
One of these happened to Liston, and the preparation is presen·ed in the 
Museum of the College of Surgeons (No. 1695). In tl1is case, it may be seen 
that the artery was discnse~ at t_he point li~atured, and that the bleeding 
occurred, as usual, from the distal side of the ligature. 

G0119re11e of the lioml 011d orrn is but seldom met with as a sequela of the 
operation we are considering. 'J.'his is doubtless owing to the freedom of the 
anastomosing circulation between the branches of the trtrnsversalis colli and 
humeri, and those of the subscapular, circumflex, and thoracic acromial al"teries; 
as well as between t11c superior thoracic and the brancJ~es _of t~1e first aud 
second intercostals and internal mammary, by which the vitality of the limb is 
readily maintained. 'l'he 11rincipal risk from gangrene would doubtless uri8e 
from the subscapular artery being in a11y was occluded or ~mpli~uted in tlie 
disease, as it is on the anastomosis of tl1is vessel that the limb 1s marnly depend
ent for its supply of blood. But, at all events, this danger is i-rnnl\ 1 the only 
case in which it appears to have gh1en rise to a fatal ter111ination being one in 
which l\lr. Colics tied the artery; gangrene of the limb coming on after much 
constitutional disturbance of a low type, with rapid, weak pulse, thir::;t, sweat.!', 
restlcs~ness 1 and delirium. In Blizard's case, there was sloughing of the sac, 
and pericnrditis. the ~angrenc being confined to two fingers; and in Brodie's 
case, it occurred in both the lower as well as in the upper extremity, and must, 
therefore, have proceeded from some constitutional cause, altogether independent 
::if the mere arrest of cil"Cuhition through the subclavian. 

'fhe case of an axillary ancurism becoming inflamed, and threateniug to run 
into suppuration before the sul'geon has had an opportunity of ligaturing the 
subclavian artery, is one that is lull of important }Jractical considerations, and 
one that admits of little delay, for if the sac rupture, or be opened, fatal 
hemorrhage is the necessary and inevitable result. It would obviously be 
impossible, in a case of spontaneous aneurism, with any fair chance of succe~s, 
to lay open the tumor, turn out the coaguln, and ligature the vessel above and 
below the mouth of the sac i the coats of the artery being not only diseased, 
but still further softened by inflammation and supervening suppuration, would 
not be iu a condition to hold a ligature. There are two other courses open, 
viz., the ligature of the vessel, or amputation at the shoulder.joint, and in the 
i:election of one or other of these, the surgeon must be guided by the prog:rei;s 
the disca!'le has made, the conditiou of the limb as to circulation and temperature, 
and whether the contents of the tumor are solid or fluid 

lf the tumor be of a moderate s.ize, and circumscribed, the arm of a good 
temperature, and not very oodematous, the lignturc of the artery may bold out 
a. reasonable chance of success. It is true that this is but a chance; for as the 
blood will, immediately after the noo.::e is tied, be carried by the supra a.ud 
posterior scapular arteries into the subscapula.r and circumflex, and by them 
into the axillary at no great distance from the mouth of the sac, or enicr, 
perhaps, directly into the mouth of t11e latter if the profunda. or circumflex 
should chance to take their origin from the dilated portion of the ve~el, tl1e 
only safeguard against the supervention of hemorrhage as soon as the sac has 
hurst or bceu opened or has discharged its contents, will be the occlusion by 
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inflammatory action of that portion uf the artery that inten·enes between tht>~e 
two collateral branches and its mouth, or the accidental entanglement in the 
latter of a mass of laminated fibrine. Yet under the circnmst.'.lnces, as to the 
condition of tumor and limb that ha\·e just been mentioned, it would be but 
right for the surgeon to give the patient a chance of pr?serving his limb. 

Should, however, h emorrhage occur on or after the discharge of the contents 
of the sac, the subclavian having previously been ligatured, what should be 
done? If the bleeding be moderate, an attempt should be made to arrest it by 
plugging the wound, and by the application of a compress and bandage. If it 
recur, or is so profuse as to threaten the life of the patient, what com-se should 
the surgeon then pursue? Two lines of procedure are open to him: either 
cutting through the pectoral muscles so as to lay the sac open fully, and 
attempting to include the bleeding orifice between two ligatures, or am1JUtation 
nt the shoulder-joint. 

If a surgeon were to undertake the first of these alternati\·es in a case of 
spontaneous aneuritim, of which alone we are now speaking, he would, in all 
probability, find the part in such a condition as would preYent the possibility 
of his completing the operation he had commenced. After laying open a large 
sloughing cavity, extending under the pectoral muscles, perhaps as high as the 
cla>icle, and clearing out the broken-down coagula and grumous blood it con
tains, in what state would he find the artery? Certainly, the probability would 
be strongly ag-ainst its being in such a condition as to bear a ligature, e\·en if it 
could be included in one. Its coats, iu the immediate vicinity of the sac, could 
not, in accordance with what we know to be almost universally the case in 
!:ipontaneous ancurisms of large size or old st..·rndi ng, be expected to be in 
anything like a sound, firm state, and would almost certainly give way under 
the pressure of the noose; or the vessel might have undergone fusiform dibta
tion, as is very common in this situation, before giv ing rise to the circumscribed 
false aneurism, in which case it would be impossible to surround it by a ligature; 
or, again, the subscapular or circumflex arteries might arise directly from, and 
pour their recurrent blood into the sac or the dilated artery, and lying, as they 
would, in the midst of' inflamed and sloughi11g tissues, no attempt at including 
them in a ligature could be successfully made. Under sueh circumstances as 
these1 the danger of the patient would be considerably increased, by the irrita
tion and inflammation that would be occasioned by laying open and searching 
for the bleeding vessel in the sac of an i1tflamcd, suppurating, aod slough ing 
aneurism, and much valuable time would be lost in what must be a fruitless 
operation; at the close of which it would, in all probability, become necessary 
to have recourse to dis:uticulation at the shoulder-joint, and thus remove the 
whole disease a.t once. I should, therefore, be disposed to ha\'e recourse to 
disarticulatiou at the shoulder-joint at once, in all cases of profuse recurrent 
hemorrhage, following sloughing of the sac of an axillary aneurism, which could 
not be arrested by direct pre~:;ure on the bleeding orifice, after the subclavian 
has been tied . 
. There is another form of axillary aneurism that requires immediate amputa

t.1on at the shoulder-joint, whether the subclavian artery have prc\'iously been 
ligatured or not; it is the ca.se of dilfuoe aneurism of the armpit, with threatened 
gangrene of the limb. 

LIOATUHE 01!' TUE AXILLARY ARTERY. - Should ligature of the axillary 
artery at a.~y time be required, the vessel may be secured in two ways, in the 
space that rntcrvenes between the lower margin of the clavicle and the fold of 
the axilla. 

'l'he first is by an incision, either straight or somewhat semi-lunar, parallel 
to and immediately below the inferior border of the claYicle; this must be 
carried through the pectoral muscle, :rn<l when this is divided, some lou.-;e 
cellular 3~ssue, in whi<'h the thoracica suprema artery ramifies, is expo;-,cd. 
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This must be scratched through cautiously, until the fascia covering the vessels 

~~r::~i~dg a ?~~arr:~:~ru;~ir~ 7~h!~~ ~~~=~ ~~a:s~~: ~n gt:~~,~~~s~li~~~~~~I ~::~~~~~: 
the vein first comes mto view. This must be drawn downwards, when the 
artery will be found immediately above and behind it in the deep hollow formed 
by the clavicle above, and the edge of the lesser pectoral below. 'l'his opera. 
tion is an exceedingly difficult one, on account of the depth and narrowness of 
the wound and the muscular character of its walls, as well as from tbc cmbar. 
rnssment occasioned by the numerous venous and arterial branches which 
ramify across the space in which the artery lies. After the vessels ha,•e 
been exposed, the passage of the ligature around them will be greatly facilitat.xl 
by bringing the arm to the side of the body, so as to take off all tension in the 
wound. 

The safer and simpler operation consists in making an incision fn,.m the 
centre of the clavicle directly downwards, in the course of the vessels, to the 
middle of the antl'rior fold of the axilla. In t~is way the skin, superlici:il 
fascia, and pectornlis major must be successively divided. The lesser pectoral 
will then be exposed, and the artery may either be ligatured below this, 
without further division of muscular substance, or if it be thought desirable to 
deligate it under this, the muscle must be cautiously cut through. When this 
is done a very distinct and firm fascia will come into view i this, being pushed 
up, must be carefully opened, when the artery and vein will be seen lying 
parallel to one another, the artery not being overlapped by the vein, as it is 
higher up. The vein having been drawn inwards, the ancurismal needle 
must be carried from above downwards between it and the artery. The great 
advantage of this operation is, that the wound is open and free, and that, con
sequently, the artery can be more readily reached in any part of its course. 
'l'he disadvantage is the great division of muscular substaucc that it entails. 
This, howet·cr, need not leave any permanent weakness of the limb, as by 
proper position ready and direct union may be effected between the parts. 

ANEURTSi\I OF TIIE ARM 1 FORE·ARi\1 1 AND HAND, 

Spontaneous aneurism rarely occurs below the axilla, but yet it may occa. 
sionally be met with at any part of the upper extremities. 'fhus Pallotta, 
Flajani, Pelletan, and others, relate cases of spontaneous aneurism at the bend 
of the arm; and Liston states that he once tied the brachial artery in an old 
ship.carpenter, who, whilst at work, felt as if something had snapt in l1is arm. 
l\Ir. Pilcher has recorded a ca'3e of aneurism under the ball of the rig-ht thurub1 

which was produced by repeated though slig·ht blows with the handle of a 
hammer used by the patient, a working goldsmith, in his trade; the radial and 
ulnar arteries were tied immediately above the wrist, and the disease thus 
cured. Aneurism has also been met with in this situation after attempted 
reduction of the thumb. Spontaneous ancurism in the fore-arm is of extremely 
rare occurrence. I a.m only acquainted with one, that recorded by Mr. Todd, 
as occurring in a woman twenty-eight years of age, which had existed for 
se'\'eral years before the brachia! was ligatured, when pulsation in the tumor 
ceased, though it. continued solid and hard for some months after the ope· 
ration, and in 1849, a man was admitted into University College Ilospital, 
for a tumor that presented all the characters of ancurism, and that was 
situated in the upper tbird of the ulnar artery of the right fore-arm. The 
brachia} was ligatured by Mr. Arnott, when pulsation and bruit ceased in 
the tumor, though some enlarg~ment of the ann continued for some time 
afterwards. 

Rare ns spontaneous aneurisms are in these situations, the traumatic forms of 
the disease are, as has already been stated (page 178), of frequent occurrence, 
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and may require the ligature of th..: brachia!, or of either of the arteries of the 
fore-arm. 

In cases of aneurism in this situation, direct pressure might be tried with 
'ldrnutag:e, provided they are of small size and unattended by inflammation of 
the superjaccnt integuments. Compression to the trunk of the artery above 
the tumor is rarely applicable on account of the pain that is induced by the 
pressure upon the neighboring ncf\"es which cannot be isolated from the 
artery. 

LIGATURE OF TUE BRACIIIAL ARTERY.-Thc brachia! nrtery may be ligatur.:!d 
in the middle of the arm, which is considered the scat of election of this 
operation, by making au incision about three inches long, parallel to and upon 
the inner edge of the biceps, which is the "directing line;" the fascia, which 
is exposed, must be opened carefully to a corresponding extent, when the 
mc<lian nerve will commonly be seen crossing the wound; this must be drawn 
Jewnwards with a. blunt hook, when the artery, accompanied by its two veins, 
will be exposed; these vessels must then be f'cparated from one another, and 
the ligature passed and tied in the usual way. In performing this operation 
the principal point to attend to is to cut down upo11 the inner edge of the biceps, 
which will be the sure guide to the artery. If the surgeon keep too low1 he 
may fall upon the ulnar nerve and the inferior profunda. artery, which might 
pos:sibly be mistaken for the brachia}; but by taking care to expose the lower 
fibres of the biceps in his early incision, he will avoid this error. 

In the upper part of the arm, the brachia! artery, where the axillary termi
uate~ in it, will be found lying immedia.tely behind, and coYered by its vein. 
On drawing this to the inner side, the artery will be seen, the plexus of nerns 
heing somewhat aborn and behind it. In ligaturing the artery in this situation, 
care must be taken to divide t.he integuments, which are extremely thin, with 
great caution; when by rotating the arm outwards and bending the elbow, the 
artery will be thrown forward and rendered less tense, so that a ligature can 
easily be passed around it. 

~\..t the bend of the arm, the brachial artery may be reached by making an 
incision about two inches in length in a direction downwards and inwards, 
about half an inch internal to the edge of the tendon of the biceps. After 
carrying it through the skin and fascia, the "rCssel will be found accompanied 
by its veins, in the triangular space bounded externally by the biceps tendon, 
and internally by the pronator tercs. In performing this operation, the veins 
at the bend of the arm, with the filaments of the internal cutaneous. nerve, 
must be divided to some extent, thou~h they should be spared as much as pos
sible. The artery will be found about half an inch to the inner side of the 
tendon, accompanied by the median nerve, which is to its ulnar side. 

The radial and ulnar arteries should never, I think, be li~atured above the 
middle third of the arm except in cases of direct wound; any attempt at deli
gating them at the upper part of the fore-arm, will not only be attended with 
great difficulty, but with the danger of crippling the muscles in this situation, 
and thus impairing the after movements of the arm1 and may always h:we the 
ligature of the brachia! substituted for it. 

'l111e radial artery ma.y be ligatured near the wrist, by making an inci~1on 
about two inches in length, half au inch to the outside of the tendon of the 
flexor carpi radialis, the "directing line;" when, after the division of the super
ficial and deep fascia, the artery, accompanied by its two veins, will be exposed, 
and may be tied in the usual way. 

'l'he ulnar artery above the wrist, may be readily ligatured by making an 
incision about two inches in length, a little above, and one-third of an inch to 
the radial side of the pisiforw bone, parallel to the tendon of the flexor carpi 
ulnarii:i, which is the "directing line" to the vessel. After dividing the ta::;cia 
CO\"ering it, the artery, with its two accompanying veins, will be found to the 
radial side of the ulnar nerve. 
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CHAPTER XXXIX. 

ANEUR!SM BY ANASTOMOSIS, AND NEVUS. 

ANEURIS:\t by anastomosis 1 is a disease of the arteries, in which the vem:ls 
become excessively elongated, tortuous, and serpentine; sometimes they assume 
a varicose condition, being dilated into small sinuses, and are always very thin
wallcd, resembling rather veins than arteries in structure. This kind of dilata. 
lion of the vessels will give rise to pulsating tumors, often of considerable size, 
and of a very active and dangerous character. They may be situated in almost 
any tissue or organ of the body, but are most commonly met with in the sub
mucous and subcutaneous cellular tissue, and roost frequently occur in the upper 
part of the body, especially about the scalp, orbit, lips, and face; but they have 
been met with in other situations, such as the tongue1 and even in int.crnal 
organs, as the liver, and I have seen very active growths of this kind on the 
natcs and foot. In some cases, aneurism by anastomosis occurs in bones, in 
which it forms a special disease, and is not uncommonly associated with enceph
aloid. Indeed, there is certainly a great tendency for aneurism by anastomosis 
and encephaloid to run into one another, the limits between them not being 
very clearly defined, especially when occurring in connection with osseous tissue. 
It will generally be found that the arteries leading to, though at a considerable 
distance from the aneurism by anastomosis, are tortuous, enlarged, wit.h thin and 
expanded coats, and pulsate actively; in fact, constituting that condition that 
goes by the name of cirsoid dilatation of the vessels. 

Aneurism by anastomosis forms tumors of varying magnitude and irregular 
shape; they are usually of a bluish color, have a spongy feel, are readily com
pressible, not circumscribed, and with large tortuous vessels running into and 
from them on different sides. 'fhcir temperature is generally above that of 
neighboring parts; and a vibratory or purring thrill, amounting in many cases 
to distinct pulsation, may be felt in tht:m. This pulsation or thrill is synchro
nous with the heart's beat, may be arrested by compressing the tumor or arteries 
leading to it, and returns with an expansive beat on the removal of the pressure 
'l'he bruit is often loud and harsh, but at other times of a soft and blowing 
character. These growths rarely occur in infancy, but generally make tlieir 
appearance in young adults, though they may be met with at all periods of life, 
and often as the consequence of an injury of some kind. 

It is of importance to effect the diagnosis between ordinary aneurism and that 
by anastomosis. In many cases the situation of the tumor at a. distance from 
any large ti'unk, as on the scalp, the outside of the thigh, or the gluteal region, 
will determine this. Then again the outline of the growth is less distinct than 
in true aneurism; and tortuous vessels will be felt leading to it from different 
directions. 1'he swelling also is doughy, and very compressible; but when the 
pressure is removed, the blood enters it with a whizz and thrill, not with the 
distinct pulsating stroke that is found in ancurism. The pulsut.ion, not so forcible 
as in ancurism, is more heaving and expansive. The bruit is louder, more 
superficia l, sometimes having a cooing note . By pressure on the arteries leading 
to the tumor, these signs are usually not entirely arrested, though diminished in 
force, the blood entering it from the neighboring parts, and in a Jess direct way. 

The treatrne11t of ancurism by anastomosis must depend upon the size and 
situation of the growth. When it is so placed that it can be ligatured or e~· 
cised, as on the lip, or when of small size, about the neck, face 1 or scalp, it 
should be removed in one or other of these ways. I always prefer, in cases of 
nevus, the ligature applied, as will immediately be described, as being the safest, 



and upon the whole the readiest mode of getting rid of such a tumor. If ex
cision be practised, it is necessary to be very careful ~o cut widely of the disease; 
if it be cut into, fearful hemorrhage may ensue, which can only be arrested by 
pressure, and which in several instances has proyed fatal. 

If the disease be very large and extended, as is commonly seen on the scalp, 
or when deeply seated, as on the orbit, neither ligature nor excision of the 
tumor can be practised, and it become~ necessary to starve it by cutting off it.s 
supply of blood. '!'his may be done either by ligaturing the principal branches 
leading to it, or the main trunk of the limb or part. 'J'he simple ligature of the 
arterial branches leading to the tumor has never1 I believe, been followed by 
success, at least in 10 recorded instances in which it has been had recourse to, 
the disease has not in one instance been cured. It has, however, been success
fully conjoined by Dr. Gibson, in 2 cases of aneurism by anastomosis of th~ 
scalp, with incisions made round the tumor at interbis between the principal 
feeding arteries, which at the same time were tied. 

The main trunk leading to the tumor has been ligatured in a considerable 
number of cases. The brachia! and femoral arteries have been tied for disease 
of this kind situated on the extremities, and in some instances with success; 
but the carotid is the vessel that has been most frequently deligated in conse
quence of the tumor being so commonly situated on the scalp and in the orbit. 
This operation has been done in 20 recorded cases, and in 5 instances both the 
carotids were ligatured at intervals of several weeks. In all or those cases in 
which the double operation was performed, the patients ultimately recovered. 
In of the cases in which one carotid alone was tied, the disease being 

upon the scalp, was not oured 1 and it was afterwards found necessary to 
recourse to ligature of the tumor, to excision 1 and to other weans of 

removal; indeed, when seated upon the scalp, this disease appeors to be more 
intractable than in any other part of the body, owing probably to the freedom 
of the arterial suppl)' from the numerous vessels that ramify in this region. 
llerci however, much benefit might be derived n.fter ligature of' the carotid, by 
adopting the plan suggested by Dr. Gibson 1 of tying the feeding arteries, and 
making incisions between them down to the bone. The ligature of the carotid 
has answered best for diseases of this kind in the orbit; of 6 instances in which 
the artery has been tied for aneurism by anastomosis in this situation, in 5 a 
cure was accomplished. 

This disease, under which those various affections are included, termed 
rMfher's marks, erectile t?tmors, a11d vascular growths, constitutes an important 
nnd interesting sect.ion of surgical affections. It appears to consist essentially 
in an excessive development of the vascular tissue of a part, and differl:! greatly 
as to nature, cause, and treatment; according as the arteriali the capillary, or 
the venous elements of the tissue predominate. rl'he predominance of' the arte
rial tissue we have already con$idered, under the head of' aneurism by anasto
mosis, it now remains for us to describe the capillary and venous nevi. 

Uapillary 1ievi appear as slightly elevated but flat spots on the skin, of a bright 
red or.purplish tint, and having occasionally granular or papillated elevations, 
with some larger vessels ramifying on their surface. They often spread super-, 
ficially to a. considerable extent; they are usually situated on the face, head, 
neck, or arms, but occasionally, though more rarely, on the back, the nates, the 
organs of generation, and the lower extremities; they arc, I believe, always con
genital, though often at birth of a very small size1 not larger thon a pin's head, 
from which they may spread in the course of a few weeks or months to patches 
an inch or two in diameter. In many cases no inconvenience results frorn this 
disease_. except the deformity it entails, but occasionally, more especially whl!n 
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the growth is at all prominent, there is a 7reat disposition to ulceration CJf an 
unhealthy and hemorrhagic character. \\'hen bleeding occurs, it is U!Sually in a 
trickling stream, and without any degree of force. 

Venous 11evi are of a dark purple or reddish color, mmally very prominent1 awl 
often forming disti nct tumors of considerable size, wl1ich may either be Hnooth 
and ovoid, or else somewhat lobulated. On compressing a growth of this kind, 
it subsides to a certain extent, feeling doughy, soft, and inelastic, :rn<l on il1c 
removal of the press.me fills up a7a.in. In some cases, when consolid:'l.tl•d by 
inflammation, or containing cysts, it ca.irnot be lessened in bulk Ly prc~~urc. 
These nevi are usually about the size of half a walnut, but somctiutcs much 
larger. I have removed them from the nates and the back fully as large as an 
orange. They less frequently occur upon the head and face than the capillary 
form of the disease; most of the instances that I have seen ha\'C been met with 
in the lower part of the body, about the natcs, back, lower extremities, an<l 
organs of generation. 

Subcutaneous ?ievi are occasionally met. with, of a mixed character, forming 
soft, doughy, and compressible tumors, which may be recognized by being capable 
of diminution by pressure, on the remo''al of which they slowly fill out again to 
as large a size as before; they also become distended when the child screams or 
struggles, and arc usually of an oval shape, smooth, and uniform. .1'hc skin 
covering the tumor is often unaffected; at other times it is implicated m au oval 
patch on the most prominent part of the growth, and occasionally the sunound
ing veins are bluish and enlarged. 

In structure, the capillary nevi appear to be composed of a congerictt or small 
turtuous vessels, of a capillary character; the venous nevi appear made up of 
thin tortuous veins, dilated into sinuses and srnaJl pouches. In the mi<lst of 
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cysts arc probably venous sinuses, the openings into which have 
become occluded. 

The treatment of 11evi may be conducted on thl'ec principles 
]st, by means calculated to excite adhe:=:ive i11fla111111atiun i11 
them, and so to produce plugging :md obliteration of the vas
cular tissue of which they are composed; 2d. by agent~ that de
stroy the growth; and 3d, by removal with the knife or liµ-aturc. 
:Each of these different plans of treatment is peculiarly rippli
cable when the disease assumes certain foJ"ms, and affects certain 
situations. 

1st. When the disease is of small size, and occurs in such 
situations that its destruction by caustics, or removal by knife or 
ligature, would be attended by serious deformity, as when it is 
seated about the eyelids, upon the tip of the nose, at the inner 
angle between the eye and the nose, or about the corners of the 
mouth, it is best to endeavor to procure its oblitcrationi by ex
citing the adhesive inflammation in it. 'l'his may be done in 
various ways. If small, the nevus may be vaccinated. If larger, 
the most convenient plan consists, perhaps, in passing a. numbe r 
of fine silk threads across the tumor in different direction~, and 
leaving them in fo r a week or two at a time, until they have 
produced sufficient inflammation along their tracks, theu with
drawing them, and passing them into other parts of the tumor. 
In this way its consol idation may gradually be effected. .Another 
very useful plan is to break up the substance of the growth sub
cutaneously, by means of a cataract needle, or tenotome, and in 
the interV"als between the different introductions of this instru-

ment to keep up pressure upon it. In other cases, again, passing acupuncture 
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nec<lles into it1 and then heating them by means of a spir it.lamp, or injecting 
the pcrchloride of iron into it by means of a small glass syringe with a screw· 
pi~ton rod and a fine sharp·pointed nozzle (fig. 192), will induce the requisite 
amount of inflammation. In all these different ways the surgeon may succeed iu 
curing the disease. 

Zd. 'Yhen tbe ne''US is small, very superficial, of the capillary character, with 
an exceedingly thin covering of cuticle, and so situated, as upon the a.rm, neck, 
or back, that a moderate amount of scarring is of little consequence, it may most 
conveniently be removed by the free application of nitric acid. This should be 
well rubbed on by means of a piece of stick, and after the sepnration of the 
slough produced by it1 its application must be repeated as often as there is any 
appearance of the granulations springing up1 which will occas ionally happen at one 
angle of the wound, and is indicative of a recurrence of the vascular growth. 

3d. When the nevus is of large size, constituting a more or less distinct tumor, 
and is of a somewhat venous character1 it may occasionally be excised. In doing 
this1 howe,Ter, care should be taken to cut wide of the disease, and no operation 
with the knife should be undertaken unle~s the growth be either so situated, as 
upon the lip, that the parts may readily be brought or compressed Wgether, or 
upon the nates or thigh, and of a very indolent and venous character. As a 
general rule, it is far safer, and more convenient, to extirpate the grow tl1 with 
the ligature, and this, indeed, is the mode of treatment that is most generally 
applicable to tumors of this kind in whatenr situations they may occur, as it 
effectually removes them without risk of hemorrhage, and lea\'es a sore that very 
readily cicatrizes. 

The ligature requires to be applied in different ways, according W the size 
and situation of the tumor. In all cases, the best material for this purpose is 
tirm, round, compressed whip-
cord. 'l'hisshould be tied as Fif;. 193. 
tightly as possible1 and kiiot
tcdsecurely,sothatthereway 
be no chance of any part of 
the tumor escaping complete 
and immediate strangulation. 
lt is well, if possible, not to 
include in the noose any 
healthy skin, but to sni1> 
acrosswithapairofscissors = 
that portion of integument 
which intervenes between the 
cords that are tied together; 
at the same time care must 
be taken to pass the ligatures 
well beyond the limits of the 
disease 

When the tumor is small, 
an ordinary double ligature 
maybe passed across its base, 
by means of a common suture 
needle, and the noose being cut and the thread tied on either side, strangula
tion will be effected. When of larger size, and of round shape, the most con
venient plan of strangulating the tumor is that reeommcn<led by Lifiton. It 
consists in passing, by means of long nevus-needles, fixed in wooden handles, 
and hM·ing the eye near their points, a double whipcord li gature, in opposite 
directions across the tumor; then cutting through either noose, and tying together 
the contiguous ends of the ligature until the whole of the growth is encircled and 
strangled by them. In doing this, n. few precautions are necessary: thus, the 
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first nerns-necdles should be passed acro~s the tumor unarmed (fig.103 u), and 
u::.ed to raise up the growth somewhat from subjacent parts .. The second needle, 

armed (fig.1!)3 b),:is represented m the annexed wood-
Fro. 194. cut, carryin;:r the whip-cord lig:iture by means of a piece 

of suture silk, shoul<l be passed across the tumor in 
the opposite direction to, but underneath the first 
needle; tlrn needle (b) being withdrawn, the li~ature 
is caxried across, and the first one having been arn1ed 
in the same way, carries its noose through the tumor 
as it is drawn out. The two nooses havin~ then 
been cut, an assistant must seize, but not draw upon, 
six of the ligature ends; the sur~eon then ba,'ing 
divided the intervening bridge of skin, ties pretty 
tightly, in a reef-knot, the hrn ends that are left hang
in~ out; as soon as he h:i.s done this, he proceeds to 

the next two, and so on until Im gets to the last (fig. 194). When he tics these, 
he must do so with all his force, especially if the tumor is large, as by drawing 
on them lie tightens all the other nooses, and drags the knots towards tl1e centre 
of the p;rowth, which is tlrns effectually strangled. He then cuts off the tails 
of the ligature. After the tumor has sloughed away, which happens in a few 
days, if properly and tightly strangled, the sore is treated on ordinary principles. 
If the nevus is altogether subcutaneous, the sk in covering it should not be 
sacrificed, but being divided by a crucial incision, may be turned down in four 
flaps, and the ligature then tied as directed. In some situations, as in the ante
rior fontanelle, it may be dangerous to pass the threads across the base of the 
tumor, lest the membranes of the brain which lay immediately beneath it be 
wounded. 'l'his difficulty I have readily oYercome, by making a puncture on 
one side of the tumor, and then pushing :i.n eyed-probe conveying the whip-cord 
across its base through the soft spongy tissue of which it is composed, and cut
ti ng down upon its point, where it projects on t11e opposite side of the tumor 
drawing it through; the second threads are tied in the same way, and the ma~s 
firmly strangulated. Although I have seen convulsions follow the ligature of 
nevi in this situation, I haYe never met with a fatal result. 

In some case~, the nevus is so flat and elongated that the application of the 
quadruple ligature, as above described, cannot include the whole of it. Under 

these circumstances, I have found the ligature about to be described eminently 
nseful, kwinl? successfully employed it in a great number of instances. lts 
great advantage is, that while it completely and very readily strangles the 
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tumor, it does not inclose an undue quantity of integument, and thus does 
not produce a brger cicatrix than is necessary for the eradication of the disease. 
It. is applied in the following way :-a long triangular needle is threaded on the 
middle of a whip~cord about three yards in length; one half of this is stained 
black with ink, the at.her half is left uncolored. '!'he needle is inserted throuzh 
a fold of the sound skin, about a quarter of an inch from one end of the tumOr, 
and transversely to the axis of the same. It is then carried through, until a 
double tail, at least six inches in length, is left hanging from the point at which 
it entered; it is next carried across the base of the tumor, entering and passing 
out beyond its lateral limits, so as to leave a series of double loops about nine 
inches in length on each side (fig. 195). Every one of these loops should be 
made about three-quarters of an inch apart, including that space of the tumor, 
and the last loop should be brought out through a fold of healthy integument 
beyond the tumor. In this way we have a sei'ies of double loops, one white, 
and the other black, on each side (fig. 195). All the wltile loop!'> should now be 
cut on one side, and the Uac/,; 1001Js on the other, leaving h .i.nging ends of 
thread of corresponding colors. 

'fhe tumor may now be strangulated by drawing down and knotting firmly 
each pair of white threads on one side and each pair of black ooes on the other. 
In this way the tumor is divided iuto segments, each of which is strangulated, 
by a nose and a knot: by black nooses and white knots on one side, by white 
nooses and blatlc knots on the other (fig. 196). 

'l'he cicatrix resulting from the removal of a nevus is usually firm and 
healthy, but in some instances I have seen it degenerate into a hard warty 
mass requiring subsequent excision. The ligature may be used successfully at 
all ages. I have repeatedly tied large nevi in infants a month or two old, 
without meettng with any accident. 

It has been proposed by .l\Ir. Curling to ligature the ne'\'ua subcutaneously, 
by passing a thread around its base, under the skin, and then tightening it,. 
This may succeed when the growth is of small size, and is useful when so 
situated that a cicatrix is objectionable. l\lr. Startin has very ingeniously 
proposed a plan, which I have adyantageously ~dopt~d ~n some ca~es, of elastic 
subcutaneous strangulation, by fixing a vulcanized rnd1a-rubbe r nng1 put upon 
the stretch, on to the noose of the ligature, and then keeping up steady 
traction upon it. 1'he annexed cut (fig. 197) represents a nevus with twQ 
ligatures (a, a) passed subcutaneously round it, in opposite dir .. ctions, and 
attached to india-rubher rings (b, b), to which tapes are ., td, Uy which the 
traction is made. 

Frn.107. 

llE:\CORRIIAOIC DIATHESIS. 

In connection with diseases of the arteries, it may be stated that, in some 
constitutions, it is found, though, fortunately, \'cry rarely, that there is a great 
tendency to very troublesome, indeed almost uncontrollable, bleeding from 
trivial wounds; life being put in jeopardy, or even lost, by the hem~rrhagu 
resulting from the extraction of a tooth1 the opening of au abscess, lancmg tho 
gums, or some equally slight, unimportant surgical urocedurc . The Ulood iu 
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~~;::e~~:l~s f~~= ~~: ~.~;~1f,~:.i:s jl~tih1~~\~~::t~1J~~c!r~~r~~~ck~; ~~ea~)a~~in~.~~;c~:~ 
position is usually COll)!eni tal, and in most cases hereditary i in other in:-tanccs 
it appeared to result from the acquirement of some peculiar cachectic or scor
butic condition. 1'he precise condition on which this hemorrhagic tcnUe11cy is 
dependent has not been very clearly made out. 'Vhen hereditary, it occurs in 
individuals who are robust, strong, and otherwise healthy. When acquired, it 
is usually met with in individuals who have been depressed in j)Ower by o,·er
work, bad and insufficient food, or venereal excesses j and is cvidCl'~tly owing to 
defective nutrition. In all cases, the blood is thin and watery, apparently defi
cient in fibrine, and the capillaries easily lacerablc and not sufficiently contrac
tile. I~ such cases as these, care must be taken not to make any surgical 
wounds if they can possibly be avoided; though it is a. remarkable fact, th;:it 
this condition seems only to have been met with after trivial iujurics of' the 
kind above meutioned, and not to have been encountered in any really serious 
surgical case. In the treatment of the diathesis little can be done. It has 
been proposed to admin ister saline hyt.lragogue purgatives, with a view of' 
inspissating the blood. I should, however, imagine that an improvement of the 
general health, by careful attention to food, exercise, etc. would be the best 
means of increasing the plasticity of this fluid. In the event of actual bleed
ing occurri ng in such cases as these, the employment of pressure, or the a11pli
eation of the actual or electric cautery, will constitute the best means of ancst.
ing the hemorrhage. In some cases the electric cautcry may be advant;:igcou~ly 
substituted for the knife, when it is desirable to remove parts in pel'sons sutler
ing from this diathesis. By this means, the smaller amputations even may be 
performed, as has been succcs~fully done by l\Ir. Marshall. 

CHAPTER XL. 

DI SEASES OF 'rl!E NE!tVOUS SYSTEM. 

bflarnrnatio11 of the nerves, or nevr~tis,.is not of v:ery unfrequent occurre~ce, 
being usually the. res~lt. of rheumatic rnfiammat1ou, of wounds, or strarns 
When rheumatic, it prmc1pally affects the nerves of the face and of the lower 
extremity. 'fhe symptoms consist of tendernc~s on pressure alo.ng the course 
of the nerve, with severe continuous pains, ramifyrng down i~s trunk and 
branches with occasional violent exacerbations, especially on rnovmg or touch
ing the ~art, and at night; there is usually swelling ~long: .the cou~~e of the 
trunk, and some constitutional pyrexia. 'Vhen chrome, t~1s cond.ttlon may 
readily be confounded with neur;:ilgia, of which, indeed, it constitutes one 
variety. On examination after death, in these cases! the sheath of t!1e ner\'C 
will be found injected and swollen, and the nervous tissue softened .. The treat,. 
ment consists in the employment of. antiphlogistic means; cu~pmg or. the 
application of leeches, according to situation, poppy or bellado~na fo?1enta~1ons, 
and local emollients. When rheumatic, the acetous extract of colch1cum is the 
best remedy tlrnt ~an be adminis~ered; when o~ a mor~ c~ronie. and noctu~nal 
zharacter, the iodide of potass, either ulonc or rn combrnat1on with sarsaparilla., 
way advantageously be given. 
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In this disease, pain in the course of a nerve or ~reatly increased superficial 
sensibility, is the characteristic symptom. It is of all degrees of severity, some
times moderate, at others unendurable, even by those who possess the greatest 
fortitude; when se,·ere, it usually comes on suddenly, with a kind of shock. and 
continues of a sharp darting or tearing character, coursing along the trunk or 
ramifications of the affected nen'e, the distribution of which may often be 
distinctly indicated by the direction the pain takes. It is often accompanied by 
other sensations, such as a tickling, smarting, or creeping feeling on the affected 
surface; in some instances relieved by pressure, in 1Jlhers increased by the 
slightest touch, or movement of the part Occasionally there is spasm in the 
muscles supplied by the affected nerve; in others, heat and redness of the sur 
face, with increased secretion from the neighboring organs, as a flow of saliva. 
or tears, when the nerves of the eye or jaw are implicated. The duration of an 
attack may vary from a few moments to many days or months, the pain being 
most commonly intermittent or remittent1 oft.en irregularly so, but in some 
instances the periodicity is well marked. 

'This disease may affect almost any part of the body; it is most commonly 
sC'aled distinctly in the trunk and branches of a nerve. The di,·isions of the 
fifth pair are especially liable to be affected; it may extend to the whole of the 
branches of this nerve on one side of the head and face, or more commouly it is 
confined to one of its principal divisions, such as the infra-orbital. wl1ich is espe
cially liable to be affected by it; in many instances it is seated in the temporal 
and dental. Not unfrequently some of the terminal twigs merely, of one of 
these nerves, become the s'eat of inten~c pain; thus, occasionally, the affection 
i ~ found limited to a patch on the cheek, brow, or temple; from which it scarcely 
ever sh ifts. 'The posterior branches of the dorsal spinal nerves, and the inter
costals, are also very commonly affected, though not to the same extent as the 
fifth pair. In other cases the whole of an organ, or part, becomes the scat, of 
neuralgia, though no one nerve may appear to be distinctly implicated i thus, 
the te~tes, the breast, the uterine organs, or one of the larger joints, as the hip 
or knee, is occasionally the seat of severe sufferin!!' of this kind. An extreme 
degree of cutaneous sensibil ity is a marked feature in the affection, in some 
cases the patient wincing and suffering severely whenever the skin is pinched 
or touched, however lightly. 

The causes of this very painful disease, are very various; in many instances 
tl~ey appear to be purely of a. nen'ous character; depre~1>ing influences of all 
kinds being especially likely to produce it; thus, dcbilitatiug diseases, mental 
depression, and particularly exposure to mnlaria, are common occasi<;ming causes ; 
those forms of the disease that arise from malarial influences, or from exposure 
to simple cold and wet, usually assume a very intcrmitting or periodical charac. 
tcr, and are commonly seated in the nerves of the head. The hysterical tem. 
rerament very frequently disposes to the spinal and articular forms of neuralgia. 
Yarious sources of perjpheral irritation, as loaded bowels, the irritation of worms, 
and carious teeth, may be recognized as producing some of t11e more obscure 
"arietiesofthediseasc. 

ne~:~:~~i:b1~:1n~!~d'l:i:~!r~~t~~ym°o°r~}~~:.!~0t~b~:c;::~:sd o~,Pt~~ ~~e!~~o:k h~: 
their origin. Thus, the pressure of a. tumor of any ki nd, or of a piece of dead 
bone, may give rise to the most intense pain in the part supplied by the irritated 
ner\·e; and it is not improbable that in many of the cases of neurrdgia in the 
b~anc hes of the fifth, pain may be owing to periosteal inflammation, or other 
disease of the osseous canals, through which these nerves pass . 
. 'l'he diagnosis of neuralgia., though usually effected without any difficulty, i~ 
in some cases;:.. little embarrassing, as the pain may occasionally simulate that 
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1jf organic disE'ase or inflammation of a part. From organic diseast: of the part 

:~~ ~l~~~~:es:!y0~:~a~f;i~~i d9i~~i11~;~is~!~~ b~ :~: ;~~:~1ist~~::s!~'c~~a~~~~;cs:~~~ 
sibility, the existence of the 11ysterical temperament, and the absence of the 
other s.ip;ns that would accompany lesion of structure in the part affected. 
From inflammation the diagnosis is usually sufficiently easy by attending to the 
intermittent character of the neuralgic pain, its occurrence in hysterical tempera
ments, and in the absence of the constitutional symptoms of inflammation. 
But occasionally when local inflammatory irritation is conjoined with the neu
ralgia, the diagnosis is truly difficult. Here the presence of cutaneous sensibility 
and the relief of the pain by firm pressure will indicate neuralgia.; whereas, in 
inflammation there is no tenderness of surface, but the suffering is aggravated 
by deep pressure. 

The treatment of neuralgia must have reference to the cause of the disea~e, 
and will be successful or not according as this may be more or less readily 
removed. So long as the conditions that primarily occasion the disease subsist, 
the pain is likely to continue; and if these conditions are irremovable the dis. 
ease may be looked upon as necessarily incurable, though the suffering may be 
alleviated by appropriate means. When arising from any central nervous affec· 
tion, there may be the fear of the ultimate occurrence of disease of a more 
serious type, such as epi lepsy, insanity, &c. 

When occurring in the hysterical temperament, the administration of the 
more stimulating and stronger preparations of iron 1 such as the sulphate. the 
sesquichloride, or the mistura ferri comp., either alone or in combination with 
quinine, with attention to the state of the bowels and of the uterine functions1 

and a general tonic regimen calculated to brace and improve the general health, 
such as sea.bathing, the cold douche1 or sponging will be found to be of essen· 
tial service. In some of these cases the com Li nation of zinc, especially the vale
rianate with the feti<l gums, will remove the disease when iron does not influence 
It much. At the same time the application or inunction of belladonna o~ aconite 
plasters and liniments may be of service. When the neuralgia is distinctly 
periodical, quinine in full doses1 or the liquor arsenicalis, will usually effect a 
speedy cure. When rheumatic, occurring in debilitated subjects, and attended 
by distinct nocturnal exacerbations of pain 1 no remedy exercises so great an 
impression upon it as the iodide of potass, especially when administed in com
bination with quinine. 

In the more severe and protracted forms of the disease, relief may be occa
sionally obtained by attention to the state of the liver and digestive organs, by 
a course of some of the more purgative mineral waters, and by the occasional 
exhibition of aloetics or croton oil, followed by the administration of tonic reme
dies. ln mhny cases, all these means, however, are unfortunately unarniling, 
and the sufferer is doomed to an existence of constant pain, except when the 
disease appears to cease of itself, or has its intensity blunted by the admin.istra· 
tion of the more powerful sedatives, such as morphia. internally, or aconite or 
atropine externally. In these distressing cases. the sufferer is ready to grasp :t 
any means of relief that is held out to him, and section of the affected nerve is 
not unfrcquently recommended as a last chance of the remo''al of the dise:ise. 
It is clear, however, that such an operation, though occasionally productiYe of 
temporary relief, cannot in many cases be expected to benefit the patient mate
rially; for by it the cause of the neuralgia is not removed, and it can conse
quently only be of service when the pain is peripheral, occasioned by some local 
irritation existing between the part cut and the terminal branches of the nerve. 
If dependent on any central cause, or on local irritation existing higher up. t~an 
the point divided1 it must eventually be useless. Thus, if the source o.f irrita
tion exist in the dental branches of the infra-orbital, the division of th~s trun.k 
wight be useful; but if the pain be occasioned by any pressure tu which this 
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nerve may be subjected in its passage throuf!'h its canal by a carious state of the 
bones, or by disease of the periosteum, it would be unavailing; though it is a 
remarkable fact that it not unfrequently happens after these operations that 
there is a. temporary cessation in the pain for a few weeks or months. Jn somo 
of these cases, however, the pain shifts its seat from t.he branch opcratcJ on to 
another division of the same trunk; thus, if the infra.orbital be divided, the 
submental becomes the seat of pain. Or this may ascend, as it were, to the 
point at which the nen·e was divided i as, in amputation for neuralgia of the 
knee, the pain may return to the stump, and again when this is removed a 
second or even third time. 

The nerves on which this operation has been most frequently performed are 
the infra-orbital and the submental. Should it ever be thought necessary to do 
it, it would be proper not only to di\·ide the nerve but to excise a portion of it, 
otherwise reunion will speedily take place, and the continuity of the nern being 
re-established the operation will fail. 'l'he procedure simply consists in cutting 
down on the trunk where it escapes from the foramcn, isolating and dissecting 
out a portion of it; in doing this, no great difficulty can be experienced by any 
one possessing moderate anatomical knowledge. 

[In a recently published paper Dr. Carnochan, of New York, strongly ad,·o
cates the performance of a novel operation for the cnre of aggravated cases of 
tie-douloureux. of the face, or neural)!:ia of the second branch of the fifth 
pair of nerrns. I-le believes that in such cases the "key of the operation is the 
removal of the ganglion of l\leckcl, or its insulation from the enccphalon." In 
the operations which he reports, Dr. Carnochan, after making free incisions on 
the face. perforated both the anterior and posterior walls of the antrum, and 
removed the ganglion of Meckel from its position in the spheno-maxillary fossa. 
He at the same time exsected a portion of the superior maxillary nerve an inch 
and three quarters, or two inches in length, dividing the trunk of the ncn·e 
across, immediately below the foramen rotundum. 

The examination of the portion of nerve removed, in every instance revealed 
similar appearances. The trunk was thickened, vascular, and enlar~ed; the 
neurilcmma. and nen•e proper being alike affected. 'l'he result of the three ope
rations reported was satisfactory in the highest degree; no unfavorable conse
qu(>nces followed, and the patients were completely relieved of their agonizing 
complaint . 

.An operation somewhat similar to the above has been repeatedly and success
fully performed by American surgeons for the exci!>ion of the inferior dental 
branch of the lower maxillary nerve. To effect this an incision should be made 
o;er the perpendicular ramus of the lower jaw, and the massetcr mus:cle divided 
in the direction of its fibres down to the bone. The crown of a trephine should 
then be applied upon the bone at a point immediately below the entrance of the 
nerve into the dental canal. The trunk of the nerve to the extent of half an 
inch or more in length may thus be easily exposed and remO\·ed. 'l'he relief 
afforded to the patient has, as far as we are aware, in enry case been prompt 
and enduring.] 

By 1u•urmna is meant a tumor connected with a nerve. These growths have been 
~ell described by ~Ir R. W. Smith, in a recent :;'.fonograph on the subject, in which, 
indeed, the principal part of our knowledge of this subject is contained. 'l'bese 
tumors vary in size from a millet-seed to that of a melon. are usually solid, and 
composed of fibrous tissue, but when they attain a. large bulk, cavities may form in 
them, containing a yellowish or brownish serous-looking fluid, apparently owing 
to the disintegration of the central portions of the mass. In shape they are 
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u~ually oval or oblong, tl1cir long axis corresponding to the course of tl1e nerrn 

Fw. 198. ~~f.~c~~186~t ~!~~Ying:~~~\' d~~~~;;~ ~~cl tl:~·cne~~,~:~b~~u1~~a•~~; 
which they are seated; they have no appearance of mu
liµ:nan cy, and however large they become never contract 
adhesions to the integument nor invoke its structure. 
These tumors commonly only affect the ncncs of the 
spinal system, but BCranl has met with one case of the 
disease on a ganglionic nerve . 

l\Io,st commonly the tumors are single, an~ then are 
usually attended with very SCYCrc l:wcinatiniZ or neuralgic 
pain, which extends, however, only to the parts below the 
'tumor, and is commonly of a paroxysmal character. This 
pain is evidently owing to the stretching of the nervous 
twit,rs as they pass along the convexity of the growth. 
When single and painful, these tumors commonly go by 
the name of the pai11f1d subwta11eous l!tberl'fe, and are 
then usually met with from the size of a pin's head to 
that of a cherry-stone, commonly seated upon the limbs, 
and most frequently in conncc>tion with the nerves of the 
lower extremity; but they may be situated upon the arm, 
the trunk, or even on the scrotum and cheek1 where, 
however, they are not so commonly met with. Wherever 
they occur they are acutely and intolerably painful on 
being touched, and are usually tender as well 

In structure, the painful subcutaneous tubercle resembles exactly the ordinary 
neuromatou$ tumor, being composed of a white or greyish fibrous mass developed 
in the neurilemma, and having nervous filaments stretched through or over it. 
'fhe nervous trunk above and below the tumor is normal; it is only where it 
comes in contact with it, and. is exposed to its pressure, that it undergoes the 
change indicated. It is a very remarkable fact, that though neuromatous tumor3 
when single, or when but two or three ex ist, are most acutely painful, yet, that 
when they are generally diffused over the body they Jose their sensibility and 
are unattended by any inconvenience, except such as arises from their numbers 
and bulk. The number of these masses thus formed is often amazingly greatj 
thus, in one of }Jr. Smith's cases, he counted in the two lower extremities alone 
more than 250 of these tumors, besides those in other parts of the body. In 
another c,ase related by Mr. Smith, there were upwardS of 200 small ncuromata 
scattered over the sides of the chest and abdomen, 450 on the right lower ex
tremity, and upwards of 300 on the left, altogether probably not less than 2000 
of these growths in "this unprecedented case.11 

'l'ro~rnwtir 1u'w·omata may arise from the wound, or partial division of nerves, 
and occasion the most intense agony. Sometimes growths of this description 
or a fm:iform shape, and va rying from a cherry-stone to a pigeon's egg in size, 
ure met with in stumps after amputations; in many instances unattended by 
inconvenience, but occasionally gi\'ing rise to a very severe degree of pain. 

The treatment of painful neuromata whether of an idiopathic, or traumatic 
character, or existing in stumps, consists in their excision. After removal, the 
part supplied by the nerve, which is usually necessarily divided, becomes 
paralyzed for a time, but may eventually regain its sensibility. In some cases1 
however, by cautious dissection, the tumor may bE' removed from the nerve that 
is in contact with it, without cutting this across. This has been done by Velpeau 
in the case of a neuroma of the sciatic nerve. When these tumors arc numerous, 
they should not be interfered with, and if unattended by pain, they need not 
be ex:cised unless thei r bulk prove inconvenient. 
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Tetanus is a disen.<ie consisting essentially in an exc ited state of the spinal 
cord and the medulla. oblongata, in fact of the whole true spinal systt'.'m, ~i\·ing 
rise to painful and continued spasms of the voluntary muscles and the diaphmgm, 
alternating with incomplete relaxation and usually terminating fatally. This, 
which is one of the most serious and distressing diseases tv which the nervous 
system is liablc1 is, in the great majority of instances, of a traumatic nature, 
being the con:sequence of some wound that implicates or irritates a portion of 
the peripheral ner~'ous system; the local irritation so produced, being propagatca 
to, and exciting the nervous centres, the excitation of' which becomes persistent, 
and continues after the local cause has been removed, inducing reflex muscular 
movements io various parts of the body. The irritation" of the nen•ous system, 
however, that induces tetanus, may arise from other sources besides surgical 
wounds, occasioning the 1·diopathic form of the disease; thus, for instance, the 
presence of worms in the in testinal canal, exposure to cold and wet, and even 
the uterine irritation following abortion, ha\'e been known to occasion it. These 
causes, however, rarely g ive rise to it in this country, and we must consequently 
regard it as a disease chiefly arising from traumatic lesion of some kind. 

Tetanus may be occasioned by injuries that do not give rise to brt!ach of 
surface; thus I have known it occur in a chi ld who was suddenly thrown down 
upon its back by another at play; and Dr. Reid mentions a case produced by 
the stroke of a whip. But certainly in the great majority of cases, it is directly 
occasioned by a wound of some kind; and then it will generally be found that 
a nervous twig has been lacerated, divided 1 or inflamed 1 thus in a case of 
tetanus following a wound of the knee, in a patient, who died in University 
College Hospital, a small branch of the internal cutaneous nerve was found tr.
have been injured and was inflamed; and, in another patient '"ho died of 
tetauus about sixteen days after treading on a rusty nail, a black speck was 
found in the internal plantar nen-e, where it had been wounded by t.hc nail. 
In another case under my care, in which tetanus resulted from a bruise of th.e 
back, and terminated in death, the injured nerve (a dorsal branch) was found 
lJing bare and reddened in the wound, and on tracing it up to the spinal cord, 
its sheath was found to be much injured, ecchymosed, and with a large vessel 
running down it. 

'l'he kind of wound, as well as its situation, doubtless influences materially 
the occurrence of the disease. ']'hough it certainly more frequently follows 
punctured, torn, and lacerated, than clean-cut wounds, yet it occasionally 
complicates these, even when the result of surgical operations; thus, it has 
been known to follow the removal of the breast, amputations, the ligature of the 
larger arteries, and the operation for hernia. It is the common belief, both in 
the profession and out of it, that wounds of the hands and feet, and more 
especially of the ball of the thumb and of the great toe, are more likely to be 
followed by tetanus than tho~e in other situations. I think the truth of this 
opinion may be doubted; though it is not imprC"bable that tetanus may occur 
more frequently after injuries of these regions, simply because punctured and 
lacerated wounds are more common here than elsewhere. It cannot well be 
supposed to be owing to the tendons and fascia that abound here, as it is seldom, 
i~ C\'er, met with after operations for tenotomy, which are so commonly prac. 
tised on the feet . 
. Tetanus is especially apt to occur in foeble and debilitated individuals, and, 
mdeed, may be looked upon as a disease of debility; hence any condition that 
~owcrs the tone of the nervous syst.em is especially likely to occasion it. Thus, 
In unhealthy tropical climates, as in some of the West India I slands, and 
amongst the marshes of Cayenne, it is said t.o occur wit.h re~uliar frequency, 
the most trifling scratches or puMtures being follo'P'fld ~y tl:e disease. 'l'he 
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expo.1ure also of the wounded on the field of battle to cold, wet, and nio-ht air 
is especially liable to occasion it. 'l'hus, after the battle of Bautzcn 1 where th~ 
woundt?d were left on the field during the night1 exposed to severe cold, Larrey 
fouud on the following morning that more than one hundred were affected by 
tetanus. It may occur at all ages1 but I believe is most frequently met with at 
the early and advanced periods of life. I have at least most commonly set'n it 
either in very young or in old people; most frequently, certainly, in the youn~. 
In this country it rarely occurs amongst infants, but in bot climates it is sald 
not unfrequently to be met with shortly after birth1 from the irritation occa. 
sioned by the ligature of the umbilica1 cord. 

Tetanus at times appears to occur epidemically. No case may occur in a 
hospital for a year or two, and then several will happen at or about the same 
time. This I have often observed. 

Tetanus may take place at any period after the infliction of the wound tba~ 
occasions it. In hot climates especially it may occnr very speedily; thus, 
Dr.Robinson relates the case of a negro servant in the West Indies, who 
scratched his finger with a broken plate, and died of tetanus in a quarter of 
an hour. It is ''ery seldom, however, in fomperate climates, that it super\'enes 
before the fourth or fifth day. Larrey, who had great experience of this dis
ease during Napoleon's campaigns in Egypt, met with it most frequently be
tween the fifth and fifteenth days after the infliction of the wound. According 
to the experience of the surgeons of the Peninsular ·war, under whose obser
vation many hundred cases came, the disease does not show itself after thti 
twenty-second day; but though this may be the general rule, Sir G. Blane 
has related a case in which it took place as late as a month after the infliction 
of the wound. Jt is stated that it may occur aft.er the cicatrization of a wound 
is completed; when this happens the disease must rather be looked upon as 
being of an idiopathic character, accidentally occurring in a person who ha.s 
been recently injured. 

Tetanus may be acute or rhronic, being in some instances fatal in thG 
course of a few hours, but usually lasting for several days. If the patie111 
surYive this time, the disease will commonly run on to the eighth or tenth day, 
and occasionally eYen for a longer period than this; thus, S. Cooper mentions a 
case in which it continued in a soldier for five weeks aft.er amputation. As a 
general rule, the more acute the case, the more dangerous is the disease. In 
chronic cases there is good hope of the patient's recovery. 

Sgmptoms.-The invasion of the disease is often preceded by a general 
uneasiness on the part of the patient, a sensation of fear, or a sense of 
impending mischief. Abernetl1y was of opinion that tetanus was usually 
ushered in by a disturbed state of the digestive orJ?ans, the stools being offen· 
sive, and indicative of much gastric irritation. When the disease sets in gra
dually, it may be somewhat difficult of recognition in its early stages; if it 
comes on suddenly, its nature is immediately evident. It is a remarkable fad 
that the cramps do not begin in the parts injured; but, wherever this may ~e 
situated, they are always first noticed in the muscles supplied by the porho 
dura of the seventh; and throughout, it i8 principally these and the muscles 
of respiration that are affected. The first symptoms usually consist in the 
patient being unable to open his mouth widely, to take food or drink 1 the 
muscles about the temples, jaw, and neck1 feeling stiff and rigid; this C?ll· 

dition has given to the disease the popular term of lorl.·-_jaw. As the affec~1on 
advances, the countenance as~umes a peculiar expression of pain and anguish, 
the features are fixed or convulsed from time _to time, and the angles of the 
mouth drawn up, constituting the appearance called the '' risus sardonicus." 
When fairly set in, the disease is marked by spasms of the voluntary muscl?s 
of the most violent character, with much pain and partial remissions. The pam 
i~ of that kind that attends ordinary cramp in the muscles, as of the legs, and 
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i!) ui:uall) ''cry scvc-re. The ~ra:-ms arc uftcn of a jerking character, the patient 
Lciug ~utldcnly ~hrov. n up, or t\\ i:-tt:d on one i:.idc; the breath being drawn 
with a loud suLbmg catch from !:ipa~m of the diatJhragm, and from the same 
cause there is usually violent paiu experienced in the cpigastric region, darting 
across to the t;pinc. 'l'hc musc:lcs of the trunk are usually affected next in 
order of frequency to thO!:iC of the head aud ncck 1 the body being bent back
wards so as to form a complete arch ; more rarely it is drawn forwards, and 
!:itill less frequently to one :-idc. ln :-ome cases the body becomes perfectly 
rigid, like a piece of wood, the belly beiug drawn in, and the chest expanded. 
It is ~aid that in hCYcrc ca!-cs. the spa~ms ha\'e been of so violent a chamctcr, 
the muscles h:we been ntpturcd, teeth broken, :md the tongue lacerated. In 
the numerous cases of tetallU1' that I h:ixe unfortunately witnessed, it has never 
fallen to my lot to see :Ill} effects of this kind produced, the spasms, iodeed! 
11ot in general being of a \'Cl') ,·ivleut, though of a continuous, ao<l very painful 
character. 

'1'he intellectual faculties are not disturbed in these casc1', and the mind 
continues dear to the la!:.t.. Jn most instances there is a good deal of heat of 
surface, and quickue~ of pulse, not from any febrile disturbance, for this 
lfo,ease is unattoided Ly !-ymptoms of pyrcxia, Lut apparently simply from the 
\'iolcnce of the uiu::.cular cu11tnictio11s. 'fbe prolongation of life appears to 
depend greatly upon the intensity of the convulsive movements: the more 
EC\'ere these nrc. the :;ooncr does death result. The fat:i..l termination occurs 
not so much from ans great physical lesion, or disturbance of important parts, 
u:; from exhau::.tion, consequent on the frequency of the tet.aoic spasms. 

The morLi<l appearances found after <leath throw little light on the nature or this affection. Indeed, the only morbid condition that is constantly found, 
is a degree of inffammation of a ner\'OUS twig leading from and implicated in 
the wound 1 that has oeca.c;ioned the di,.;ease. This morbid state I have never 
found wanting. In all c:lM'S of fatal tetanus that I have seen in which a careful 
<li:-section has been made, these signs of iufiammation of a oerve communicating 
with the wound han Leen found, and the vascularity, which is often \'ery 
in1e11se, m:i..y be traced up the neurilemn1a often to a considerable distance; 
Lc1'ides tbi~, there is u~ually a degree of cou~estiou of the brain :i..nd spinal cor<l, 
with some bloody fluid in the nntricles and in the suharachnoid space. Nothing 
in any way of a special character has been renaled by these investigations, 
which, as yet, have not elucidated the true nature of tetanus, any more than 
that of many other nen·ous diseases, such as hysteria and chorea. 

'l'he treatment of tetanus L-, of a local and of a constitutional char:i..cter. The 
local treatment has for its object the rcmo,·al of the irritation that has induced 
the tctanic condition. It is true that when once tetanic excitement has been 
set up in the cord it has a tendency to continue, and cannot be removed by 
the mere abstraction or cessation of the local irritation that gave rise to it in the 
filbt instance. It is, however, only reasonable t.-0 suppose tb:i..t other treatruent 
will succeed best if local irrit:i..tion be removed, and, indeed, so long as this 
continues to keep up the centric nervous disturbance, no general means c:i..n be 
expected to succeed; as they will have not only to combat already existing 
disetl.$e1 but also to overcome the continuuus excitement maintained by the 
local disturbance. Hence, it is of use to get the wound into as healthy a state 
as possible, and to see that it is clean, free from foreign bodies, and not inflamed. 
In order effectually to rcmovl' all local disturbance, amputation has been had 
recourse to, but though this may have succeeded in checking some of the more 
chronic forms of the disease, yet other and milder local means have sufficed 
equally well, and in the majority of' cases it haR had no effect, and hence so 
severe an opcr:i..tion can scarcely be recommended for adoption. The division 
of the injured nerve, if there be one th'1t h:i..s Leen punctured or laccratcJ, has 
uccasionally proved successful. 'l'hus, in a case of tetanus following injury of 
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the supra-orbital nNve, Larrey cut this across, and the patient w;1s c:ircd. Io 
a midshipman, in whom tetanus came on the day after tl1c sole of the foot had 
been wounded by treading on a rusty uni!, Murray di\·idcd the po~tcrio r tibial 
nerve, and thus cured the patient. In those cases in which no spcci:d 11cn·e 
appears to have been injured, Liston's rccommendatiou of' making a A sha11ed 
incision down to the bone, and aboYc the part, so as to insu~a~c it co111plctely, 
may be advantageously followed. After the nerve has been dmded, or the part 
properly insulated, some solution of atropine may be applied to it, so as t1lil1 
further to lessen local irritation. 

In the constit·utional treatment of the disease, it is necessary to bc:ir in mind 
that tetanus is an affection of debility, the ''iolence of the spasmodic paroxysms 
giving an appearance of false strength to the patient, and that the principal 
source of danger and death is from fatigue iuduced by the energy of the mus
cular movements and the consequent want of rest. 'l'he mean:; adopted should, 
therefore, bavc for their object the removal of irritation and the support of the 
patient's strength, to enable him to hQ}d up against the disease. 

'!'he first thing to be done is to clear the bowels well out witl1 a doi::e of 
calomel and scammony, or a drop of croton oil, aided, if necessary, by turpentine 
cnemat.a. '.l'he patient should then be kept perfectly quiet in a room by him
self, a screen, or muslin curtains, as recommended by Dr. l\Jarsh_all lJall, being 
drawn round the bed: noise or movement of any kind incrcasmg the spasms 
greatly. "With the view of allaying the spinal irritation , the most effectual 
means consist perhaps in the plan recommended by Dr. Todd, of :lJlf!l)ing an 
ox's gut or gullet filled with ice along the whole length of the spine. Tbis is 
a powerful depressing agent, and, unless care be takcu, may lower the hcart.'s 
action too much, or indeed completely extinguish it. It may, however, be 
applied with safety for six, eight, or ten hours, th(' condition of the patient 
being looked to in the meanwhile. Scdati\'e or antispasmodic agents arc seldom 
of much service. I have seen many drugs of this kind employed, without 
producing any material effect in lessening the violence of the conrnlsions. In 
sorue cases, however, the inhalation of ether and chloroform materially bsena 
their severity and gives the patient temporary case; and there arc iustances on 
record from which it would appear that these agents have occasio11ally effected 
a cure. .Mr. Miller speaks highly of the cannabis in<lica p%hc<l to narcotism, 
a grains of the extract, or 30 minims of the tincture being given every half 
l'lour or hour. In one case, at Dr. Garrod's suggestion, I tried atropine ender
roically on a blistered surface, and gave conium internally in large doses, and 
4Jthough the patient, an old man, eventually died exhausted, yet these agents 
..tppeared to exercise a marked influence in diminishing the violence of the 
i.;pasms, and I _ should be induced to attach much importance to their adminis· 
nation. Dr. Elliotson has spoken highly of the preparations of iron, especially 
of the carbonate, in these cases. At the same time that measure~ such as these 
are had recourse to, it must not be forgotten that the disease is one of great 
exhaustion, and that the patient will die worn out, unless he be supplied with 
pmnty of nourishment. Beef-tea and wine should, therefore, be administered 
by the mouth, and nutritious enemata by the rectum, and in this way the 
powers of life may be supported until the violence of the disea8e expends itself. 
In the more acute forms of tetanus all remedies appear to fail, the patient 
speedily being destroyed by the disease. In the subacute or chronic varieties 
recovery may take place, and it is in these cases that sedatives, such ~ conium 
and cannabis indica, have been of use. I am, however, disposed to think t?at 
in these chronic cases much may be done by simple, and little by spec16e 
treatment-clearing out the bowels by turpentine eneruata, the internal admin
istration of calomel with some sedative, and keeping up the powers of the system 
till the disease wears itself out. 
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DISEASES OF THE ORGANS OF LOCOMOTION. 

CHAPTER XLI. 

DISEASES OF DO~ES. 

bFLAMMATION of the periosteum is of common occurrcrice, as the result of 
injuries, as a consequence of syphilis and rhcumati::m, or as a natural process 
depenJent on disease of the buLjacent bone. It often affects the membrane 
covering the shaft of a bo11c, and Yery commonly attacks the articular end, 
IJcconiiug a.Esociated with inflammation of the contiguous joint. When acute, 
the membrane becomes thickened, soft, and Ym-cular, aud loosens from the sub
jacent bone. \\'hen chronically inflamed, the pcriosteum becomes thickened 
by the deposit of plastic matter within and Leucath it, and the:: subjaccnt. bone 
usually participates in the changes, undergoing hypertrophy and in<luration. 
In svme cases, but rarely, suppuration and death of the layer of bouc imme· 
diatdy subjacent to the affected membrane- take place. 

The S!Jmptoms of pcriostitis consist of a hard but somewhat puffy swelling, 
not di~tinctJy circumscribed, and attended by lilUCh pain in the part, CS(.>CCialiy 
a~ night, with tcndernc:.iS on pressure. 

In the treatmrnt of the acute form of the affection, the free applicativn of 
leeches, with hot fomentations, and the exhibitiou of calomel and opium, will 
imc::.t the disease, and give relief to the patient. In the more chronic form, 
the continued admini~tration of the iodide of pot;.1ss will take Jowu the swelling, 
remove the nocturnal pains, and materially irn1,rove the local coudition of the 
part. Added to this, the occasional application of leeches and repeated bli::itei·· 
ing will be of essential service. If there is much thickening, considerable 
relief will be afforded by the free division of the periosteum down to the booe, 
either through the skin or by means of a teootome slid under it. 

Inflammation of bone may arise from the same constitutional causes as the 
preceding disease, but most commonly occurs :1s the result of injury, either 
accidental or inflicted by the surgeon iu an operation. When a portion of bone 
is inflamed, the periosteum and medullary ruembrane participate in the 111orbid 
action, and, together with the affected osseous structure, becomes highly vascu
lar; at the same time the inflamed bone becomes expanded and softened, partly 
in const>quence of changes induced iu its organic constituents, aud partly in 
consequence of the cancellated structure becoming more cellular from inter. 
stitial absorption; the cells becoming filled with a sero-sanguineous fluid. 'l'hc 
compact structure of inflamed boue undergoes a peculiar kind of laminated 
expansion, so that a section of it prc<;en~ an appearance of concentric parallel 
layers. When the iuflammation is chronic, the Lone is likewise expanded, but 
instead of becoming looser in its texture and softened, as in the acute form of 
the disease, it becomes very dense, iudurated, and compact; lookiug and cutting 
more like ivory than ordinary bone. Sometimes considerable clougation, with. 
out much or any thickening, will take place. I have seen as the result oi' 
chronic osteitis the tibia one aud a half to two iochcs longer than its fellow. 
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The symptoms of ostcitis consist of 
deep-seated pain and grea t tenderness 
is greatly increased at nig-ht, and. when 
euced by the state of' the weather. 

In the treormrnt of the acute cases, our principal refornce must be on loca: 
leeching, with calomel and opium; in the more chronic form of the affection. 
when the bone has become thickened and enlarged, nothing of a curative kind 
can be adopted, and the on ly remedy consists in the administration of iodide of 
potass for the relief of the pain, with perhaps the occasional application of 
leeches. After a time, when all morbid action ceases, the hypertrophied bone 
does not give rise to any very serious incon,·enicnce, except such perhaps as 
may be occasioned by its bulk. 

Osteitis is principally or importance to the surgeon from its connection with 
other more serious discnscs of Lones, in which it not unfrequently terminates 
These conditions are suppuration of the bone, its ulceration, caries, :md 
necrosis. 

SUPPURATION OF BONE. 

Suppuration of bone may occur in two forms, the acute and the chronic. 
The acute form of suppuration (oUeo-pyeliti.~) is invariably of a diffused 

character. lt usually arises as the result of injury inflicted 
F10. 199 on bones in operations, as for instance in amputatious, or the 

excision of joints, but sometimes occurs in connection with 
compound fractures. In it, the medullary membraue is pri
marily uffectcd, the infh1mmation rapidly extending through 
the whole of the mcdullury canal and adjoining cancellou~ 
strncturc, which speedily becomes filled with pus. l\lr. Stnnlcy 
observes that the medulbry membrane in t.his disease become~ 
vascular like the conjunctirn. in chemosi.'-', and is often black 
and gangrenous (uste1•-m!Jelitis). 'l'his purulent infiltration 
of the interior of the bone is very apt to give rise to phlebitis 
and pyemia. and hence becomes a most formidable affection, 
the pus fiu<ling its way into the veins of the bone, and from 
thence into the genera l current of the circulation. Ostco
pyclitis, phlebitis, and pyemia constitute a pathological se
quence that is by no meaas an uncommon cause of death after 
operations implicating the me<lullary canal. \Yhcn the diploe 
of' the skull is affected, the sinuses and cerebral veins may be 
found after dc:ith highly inflamed and filled with pus. In a 
case in which I excised the elbow-joint, the patient died of 
pyemia, and after death the i11terior of the humerus was found 
to be inflamed and filled \1 ith pus, and the uxillary vein in a 
state of suppuration ( fig. J!)!)). 

The invasion of this Jisease, after an operation, is indicated 
by great and deep-seated pain, with much swelling, tension, cedema. and gene
ral redness of the limb or stump. 'Ihe wound becomes sloughy, all discharge 
from it ceasing, rigors occur, and the symptoms of pyemia speedily set in. 
The treatment must be direct.etl to the constitutional condition induced by the 
affection. 

The more chronic form of suppuration of bone usually assumes a circum
scribed character, and leads to the formation of abscess. '.l'hese absces:se:> arc 
usually met with in the cancellated structure, and occur with especial frequency 
in the head and lower end of the tibia. In some instances they are tolerably 
rapid in their formation, but in tbe majority of cases are cxcetSf'i\·c!y chronic. 
When of a more acute character, they are probably the result of the softeninJ.! 
~f tubercle previously deposited in the bone i and forming in the canccllou::1 



structure. arc very apt to undermine the contiguous cartila)!e of incrustation ancl 
eventually to burst into the nei~hboring joint (fig. 200). When of a more 
chronic charactcr1 they arc usually of very small size, 
and arc deeply seated in the> substance of 1he head, or Fio. 200. 
in the medullary caual of the bonci the osseous sub
stance covering them having lo11g been the scat of 
chronic inff:unmation, becomes greatly thickened nnd 
induratcd. )lost. commonly the quantity of pus con
tained in these abscesses is extremely small, and it is 
often mixed with cheesy or tuberculous matter, or 
contains portions of nccrosed bone intermingled with 
it. 111 ~omc cases, however, )lr. Stanley has observed 
that absee~ses of bone arc forge, containing a con 
i:iderab lc quantity of fluid. 

'l'he$/J111ptomsofch ronicabscessof bone are usually 
of the following character. 'l'he patie11t, after the 
receipt of an injury, perhaps, has noticed that at one 
spot the affected bone has become swollen and pain
ful; thr skin covering it presen•ing its natural color 
in the majority of cases, but in some int::tauces be-
coming red, )!lazed, and redematous; the pain, which Abscess in the head or 
is of a laucinating and aching character is usually 
rcmittcnt, often ceasing for days, weeks, or months, 
and then returning under the influence of very tri,·iril causes, with its original 
severity. I t is especially troublesome at nigh t, and is always associated with 11 

degree of tenderness of the part; and indeed, in the intcrnils 
of its accession, it will be found on careful examinatiou that Fm. 201. 
there is always one tender spot in the enlarged and indurated 
bone. The persistence of these signs will usually poiut to the 0 
exi~tcnce of a small eircumscriLed abscess under the thickened 1 

wa.11 of the bone. :But it must be borne in mind that the same 
local symptoms may be induced by the presence of a small por
tiou of dead bone confined within an impervious casing, or even 
that they may arise from the simple pressure of osseous struc
ture, t.hickcncd by chronic inflammation. For all practical pur
poses the diagnosis is of little consequence, as the t rcatmcntis 
the same, whether the pain n.nd other symptoms arise from the 
confinement of n. few drops of pus, the inclusion of nccroscd 
bone, or the pressure of the hypertrophied os!'=eous ti"sue. 

'l'be proper treatment of circumscribed ab.:;ccss of bone has 
been pointed out by Brodie. It consists in trephinin~ tbc bone 
with an instrument. having a small crown, so as to make an 
aperture for the exit of the pus, of this size (6g. :WI, 1). So 
soou as a vent has been gi\·cn to thic:;, which i~ often cheesy, 
and occasionally very offensive in its character, the> patient will 
experience great and permanent relief. In performing this 
operation, there are several points that dc:<ervc special attention. 
'l'he bone must be exposed Ly a T or V shaped incision, made 
over the spot which has been found to be uniformly tender on 
pres:>ure; and to this the trephinc should be applied. The 
trephinc should have a. small and deep crown of this size and 
shape (fii. 201), and it is well always to be provided with two 
in:-.trumcnts of' the same slwpe a11d size that will exactly fit. the same ho1<', 
lest one become disabled by the dcn~ity and hardness of the osseous case 
tha t has to be perforated, as. I have seen happen. W hen the trcphinc 
bas penetrated to n. sufficient depth, the buttou of Lone may be removed 
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by means of an elevator; but care should be taken not to perforutC' the 
whole thicknef'ls of the bone. The di~L·a::;e.d cavity will very co1umonly nt 
once be opened in this way, a small quant ity of pus escnping, which lllaJ, 
liowever, readily be o"erlooked, as it is canicd away in streaks with the blood, 
which flows freely from the cut bone. Should no pus e~cape, perhaps a portion 
of dead bone, or some dark gritty masses of disorganized o::-::.eous ti:.sue are 
exposed; if so, they must be removed with a gouge. But if neither of thC'"'C 
conditions are found, the surgeon must not be dis.:ippointcd. but ]licrce the 
nei~hboring osseous tiso:ue in different directions by means of a pcrforator. when 
perhaps the abscess will be opened; should it not be so, tl1c patient will :,;till, 
in all probability, be materially Lcncfittcd by the rcmo,val of the circle of bone, 
and the consequent relief to the compression of the osseou8' ti&,ue . .After the 
operation, the cavity left must be drc!'sed from the bottom with wet lint, :ind a 
})OUltice be afterwards applied i it will gradually fill up with fibrous ti~!:.ue, 
leaving the limb unimpaired in utility and strength. 

By carie~ some surgeons mean a kind of ulceration of bone; others1 again, a 
species of di~intcgration of the oi:scous tissue; and Stanley includes under this 
term the ''arious changes consequent on the chronic suppuration of the c:rncel. 
lous structure. But caries, I think, properly means a disease of the bone charac
terized by increased vascularity, softening, and ultimate d isi ntegration of the 
osseous tissue. It appears to consist in a breaking down of the organized portion 
of the bone, in consequence of which the earthy matters become eliminated in 
a granular, molecular, and almost cliftluent form in the pus formed by the inflam
mation of the surroundinl? more healthy structures. 

On examining a portion of carious bone, it will be found to be porous an<l 
fragile, of a grey, brown 1 or blackish color; in parts broken down in softened 
masses, and at others hollowed out into cells, which contain a rc<ldi~h.brown 
and oily fluid. 1'he process of w:1sting which goes on in the bone, appears to 
be partly the result of ulceration, and partly of disintegration of its ti~ue. In 
many cases, small masses of dead bone lie loose and detached in the carious 
cavity. Around this carious portion, the bone1 as well as tbc mcdullary illl<l 
perioRtcal mcmbranes1 is usually extremely vascular; and, in many cascs1 hard· 
ened compact masses of osseous tissue will be foun<l deposited around, orcrc11 
forming the exterior wall of the carious cavity. These changes arc mo!-t com· 
monly meL with in the cancellous structure, but the compact tis5uc may likewise 
be affected. As it so frequently occurs in the cancellated tissue, it is commonly 
met with in the heads of bones; and here the disease is extremely dang-crous, 
being apt to undermine and destroy the conti_;.!'uous articular cartilage, and thus 
implic:1te the joint. This caries of tbe anicular ends of bones is con~eciucntly 
a most serious affection, and is a ,·cry frequent cause of incurable joint disease, 
such ns suppuration and destruction of carti lage, followed perhaps Ly partial 
anehylv:<-is. Any bone may be affected by caries1 but iL is perhaps more fre. 
qucntly met with in the shortanJ canccllous bones. 

Caries occurring in strumous eonstitutious, and affecti ng the short bones, as 
those of the tarsus, or the cancC'llated heads of the Jong bones, as the tibia1 
usually, if not always, commences in the centre of the bone, which becomes 
congested, softcned1 and disintegrated, in many cases without. any external cause, 
but apparently simply from the diminutiou of' vitality in tho:,;e par ts of the 
osseous structure which arc farthest from the perio~teum, and which do not. like: 
the deeper structures of a. long bone, receive a supply of blood from au inh:rn:i.l 
or medullary membrane. ln thes.e cases, the inflammation of the soft invci'ting 
parts, and the destruction of the jointJ which. usually ensues, is consecutive to 
the disease in the bone. 
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The symptoms indicative of the occurrence of caries are of a very equivocal 
character, and are not unfrequently, in the early stages, mistaken for those of 
orJinary phlegmonous abscess or rheumatism. 'fhey consist of pain in the bone, 
with a. good deal of redness and swelling in the soft tissues covering it; abscess 
at last forms, often of considerable size, and on letting out the pus, the character 
of the disease will be recognized,· as the bare and rough bone may be felt with 
a probe, which sinks into depressions upon its surface, which, though rough, 
yields readily to the pressure of the instrument. The cavity of the abscess 
gradually contracts, leaving fistulous openings, which dischar~e a fetid. pus, 
usually dark and sanious, intermixed with granules of bone, and coutai111ng a 
superabundance of the phosphates. The fistulous openings arc generally sur· 
rounded or concealed by high spongy granulations, and the neighboring skin is 
duskily inflamecl. Caries usually occurs in constitutions that ha,·e been debiJj. 
tated by struma or syphilis, often without any other apparent cause. In syphi
litic constitutions it is apt, howeYer, to affect the surface of the bone, disinte
grating and eroding this in a remarkable manner. This condition has been 
described by Stanley as true ulceration of bo11e, and he regards it as distinct 
from caries, and analogous to ulcers of the soft parts. Herc the disease does 
not penetrate deeply, but leaves the surface rough and porous, with a good <lea. 
of inflammation in the soft parts around the affected bone. Ile states, that it 
only occurs in adults, and in males, and is very chronic in its character; it is 
met with primarily in the bones of the spine, but also occurs oc the articular 
surfaces in advanced stages of joint-disease. 

'l'he treatment of caries must be co1Hlucted in reference to the constitutional 
cause that occasions it, the removal of which is the first and most essential ele. 
ment in effecting a cure. If it arise from syphilis, this must be eradicated; if 
from struma, the general health must be improved. By the removal of causes 
such as these, the disease will often ce::ise spontaneously, and even undergo cure, 
more especially in young subjC'cts. Hence, it is well not to be in too great 
hurry to iuterforc, by operative means, in the caries of the small bones of chiJ. 
dren. I h:ixe often seen cases, especially of caries of the bones of the hands 
and feet, in which an operation for the removal of carious bone was apparently 
indispeusable, get well spontaneously by change of air, and attention to the 
general health of the child; the disintegrated particles of the diseased bone 
being eliminated piecemeal. 

In the first stage of caries, which is inflammatory, measures should be taken 
by means of appropriate local a11d constitutional antiphlogistics to subdue the 
acti\'ity and limit the extension of the disease; and when this bas fallen into a 
chronic stage, constitutional alteratives should be employed. Amongst these, 
cod.liver oil, the iodides, and chaugc of air, more especially to the sea-side, when 
the patient is young, should hold the first place. 

When, however, the disease has fallen into a chronic condition, and nature 
seems unable to eliminate the cariou~ bone, all reparativc action having ceased, 
or being inefficient for the restoration of the integrity of the part, an operation 
becomes necessary. \Vhen the operati,·e procedure has reference to the diseased 
part itself, it is impossible to be too careful in delaying it until the acute sta.ge 
of the disease has passed, and the inflammation in the bone and s~rrouuding 
tissues has subsided into a chronic state. Unless this be done, the excited action 
set up by the operation will infallibly give fresh irnpctus to the disease, which 
will make more rapid progress, and may perhaps terminate in diffuse suppuration 
of the bone. 

The operations practised upon carious bones are of three kinds; consisting 
either in simple removal of the diseased portion of bone;-in the excision of 
the carious articular end;-or, in the amputation of the whole of the bone 
affected. 

'.l'hc removal of the carious portion of bone is best effected by means of the 
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gouge. This instrun;eat is especially useful in those cases in which ii:hort, thi<'k 

Fm. 202. ~~~l~~~~rth~b~e~~~~!f~g j'~t~t;te~~~ :~:[iic~~~d~' ~·,~ :;;~~i~~~ 
the gouge, tbe diserised portion of bone should be exposed by 
a crucial incision; and if necessary, its cavity opened by a small 
trephine. The gouge, fixed in a short, round handle is thcu 
freely applied, and the diseased tissues scooped and cut out. 
In order to do this efficiently it is desirable to be furnished 
with instruments of different shapes and sizes, so that there 
may be no difficulty in hollowing or cutting away every portion 
of bone that is implicated ... I have found t~e griuge-Jor<:ep.1 

(fig. 207), a yery useful ad.d1t1~n to the gouge rn clearing away 
angular fragments ~nd projections of bone, and thufl rcmovin~ 
the whole of the diseased structures. In some cases Mr. Mar
shall's Ol'!teotrite (fig. 202) will be found a very scn·iccablc in
strument, clearing away the softened curious bone without risk 
to the surrounding healthy structures. 

In removing the carious bone with these instrument!', the 
surgeon may be sometimes at. a loss to know when he has cut 
away enough. In this he may g~nerally be guided by the dif
ference of texture between the diseased and healthy bone; the 
former cutting soft and gritty 1 readily yielding before the in
strnment1 whilst the latter is hard and rcsistanti so that when 
all the disease is removed the walls of the caxity left will be 
felt to be compact and smooth. In some cases it is true that 
the healthy bone may have been softened by inflamn.ation; 
should there be any doubt as to the condition of what has been 
gouged out, it may be soh·cd by putting the detritus into 

water, when, if carious, it will either wash white or black: whereas, if l1ealthy1 
but inflamed, it will preserve its reel tint. In operating on young children espe
cially, it is well not to have the gouges too slrnrp, lest the inflamed, but other
wise healthy, though somewhat softened bone be cut away together with the 
disintegrated caries. The cavity that is l~ft should ~e liphtly dressed from the 
bottom, and allowed to heal by granulat10n, when 1t will gradually fill up by 
fibrous material deposited in it. 

When the caries affects the articular ends of the bones, as those tliat enter 
into the formation of the elbow or shoulder.joints, it may be so situated as not 
to admit of removal in the way just indicated, but to require excision of the 
diseased articulation: these operations we shall consider in a subsequent chapter. 
'Vhen the caries involves a bone so extensively that neither of the preceding 
plans can successfully be put into operation, it becomes necei<sary to remo-re 
the disease either by the resection of the whole of the bone, if it be of .small 
size, or by the amputation of the limb, if of greater magnitude, or if it affect the 
neighboring joints extensively. rrhus1 for instance, resection of the os calcis 
may be required for caries of that bone, whilst if the whole of the tarsus is 
affeeted, amputation is the only resource. 

In some cases of chronic disease of the tarsus, liowcver1 large portions of 
different bones may successfully be removed; and indeed I look upon the:-e 
operations of gouging away and scraping out carious bones as preferable to the 
more formal operations of excision of special bones. In a case of very extended 
disease of the outer side of the ankle and foot, I removed three inches of the 
fibula, the greater part of the astragalus, the upper and outef part of tli~ calca
neum, and the whole of the cuboid 1 lea''ing a large triangular cavity in th• 
bones, which readily filled up, a most excellent limb resulting. 
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The transition from caries to necrosis is easy i caries mny be regarded as tho 
aranular disintegration or molecular death of' the osseous tissue, conjoined with 
~11ppuration of the surrounding healthy parts; whilst necrosis must be looked 
upon as the death of the osseous ~isio;ue as n whole, a condition indeed clo!lcly 
re~cmbling that of gangrene of the soft parts. Whilst caries, however, chiefly 
affects the cancellous structures, necrosis is met with in the compact tissue of 
bone, and far more frequently occurs in the shafts than in the articular ends of 
the Jong bones. It is, however, occasionally found in the canccllous structure; 
thus in the head of the tibia1 or i11 the os calcis, snrnll masscs of nccroscd. bone 
are not unfrequcnt ly found lying iu the midst of carious or guppurating cavitieR. 
'l'he different bones are affected by necrosis, with varying degrees of freque ucy. 
'f he ti bia, at its anterior part is most frequently di~cascd j the femur in its 
lower third is also very commonly affected. 'l'hc lower end of the humerus is 
not so ol'tcu necroscd; but not. uncommonly the phalan!!"CS of the fingers from 
whitlow, - the cranium from syphilis.-the lower jaw, from the emanations 
evolrcd in the manufacture of phosphorus matches,-and the chwicles and 
ulna, from injury or con:-::titutional causes, are found affected by necrosis. 

The causes of necrosis are of very various character. We have just seen that 
it is predisposed to by the structure of particular parts of bone, and is more 
frequent iu some bones thau in others :-amongst the more constitutional causes, 
we may rank in the first liuc those cachectic conditions of the system that result 
from scrofula and syphilis, and tho~c deb il itated states of constitution that so 
frequently follow upon typhus fovcr: in these various states, the bone may sud
denly lose its vitality, wore especially if the limb be subjected to slight accidcnt1 

:i.is concussion, or to exposure to some degree of cold. In some cases the disease 
results from the Yitality of the bone bei11g destroyed by the exten!:"ion of infiam-
1113.tion to it from the neighboring tissues, as in some cases of whitlow, or by the 
bone becoming exposed by a. neighboring abscess. 

'l'raumatic causes frequently give rise to necrosis. Thus the denudation of a 
bone by its periosteum being stripped off1 may lead to its death j but though 
the bone thus injured often loses its vitality, yet, if the membrane be replaced, 
its life may be prescn·ed; or even when exposed 1 ad hesions may take place 
between it and the neighboring soft parts, or granulations be thrown out by its 
surface, which e\·entually form another periosteum. Necrosis frequently occurs 
as the result of the detachment and denudation of a portion of bone in cases of 
bad compound fracture; so also the application of certain irritants, as the fumes 
of phosphorus, rtJay occasion this disease, and hence it ha.~ occ:i~ionally been 
found that. in lucifer-rnatch manufactories, necrosis of the lower jaw is of fre
quent occurrence a~ a consequence of the acrid fumes that are eliminated getting 
access. to the bone through carious teeth, or being applied to the cxpo:-::ed 
ah'eoh. . 

In whatc\·er way it originates, the necrosis may affect the outer laminro of 
the bone only, when it may be denominated p('ripftn,,[; or the innt:rmost l:iycrs 
that surround the medullary canal may peri~h, an<l then it uiay be termed eru
lral; or the whole thickness ofa shah, or of the substance ofa bhurt bone, may 
Jose its vitality. The portion of bone that is necroscd, called the SNjtU>i~ 
/rum, presents peculiar characters, by which its nature may at once be recog
nized. It is of a dirty yellowish-white co:or, anti has a. dull opaque look, and 
after exposure to the air, it gradually becomes of a deep brown or black tint; 
the margins arc ragged, and more or less spiculated, and the free surface tolcr-

:~1~{1 ,~;0a~~h~r~d~dt::t!~~·1111~-~a~~~:f~~~p~:~~:le.irrw;;:~' :i~~,~~~1 1~;~tr~~1~,~~';;n~ri~~ 
the caneellous structure, it is u;:;ually of a. blackish-grey culor1 irregular buL 
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somewhat ornid in shape, as if the bony matter had been partially dif'to1Jlrcd 
away, and here is frequently conjoined with cari es of the surrounding bone. 

The S!Jmptoms of necrosis are diYisible into two distinct periods. In the first 
the bone dies and undergoes separation, rrnd an attem]Jt is made by nature at 
the expulsion of that portion of it which bas lost its ''itality. In the second 
period the reparativc proc'"sses for the restoration of the proper length and 
ehape of the shaft arc carried on: the particular character of the symptom~ 
depends howe\'Cr not only on the stage, but also in a great measure on the ~eat 
nnd extent of the necrosis. In all ca~es it is ushered in by symptoms of local 

~7:;:~:n~t~~~l~{o~s~o:~to~es~ i;~:~;~s~~1!J'3;~~:: c~~;:;st:,r ~:t~~ s~~nl~r~cOJ~ii;c~ 
and disc:h:nl!ing great quantities of fetid or J.>loody pus, forms in tl1e limb. :md 
burrows widely, in proportion to the extent of the necrosis, amongst its cellular 
planes. If the suppuration be not so extensive as to jeopardize life, as occa
sionally bappem when the tl)igh is the seat of di~case, the patient sinkin~ 
into rapid hectic, the suppurating cavity will gradually contract, lea\'inl! fi~tu-
1ous and sinuous tracts, often of great length and extent, leading to rough and 
bare bone, discharging a fetid and iehorous pus, and having their orifices sur
rounded by protuberant and glazed granu lations. All these symptoms of inflam
mation, abscess, and wide-spread suppuration, ha,·e for their ultimate objects 
the separation and elimination of the dead bone, and the proper formation of 
new bone, as a substitute for that which has died 

In the peripllCral necrosis of the shafts of the long bones, as of the femur or 
tibia, the inflammatory symptoms just indicated are well marked, and the dis
ease usually runs a rapid course up to the period of the formation and discl1a.rgc 
of the abscess. In the case of central necrosis, the pain is usually more sc,·crc 
tlrnn in the former case, and is peculiarly deep-seated and throbbing, bC'ing 
especially intense at nigl1t. 'J'he limb becomes very redematous, red, and 
glazed; the bone enlarges great ly, and abscess at last forms, which spreads 
widely in the planes of cellular tissue, underminin~ the muscles, and producing 
general de~truction of the limb, the tissues of which become rigid and condensed, 
having sinuses leading down through them. On introducing a probe into thc.-sc 
channels, the instrument passes throu7h apertures in the bony case, termed 
doaca (fig. 203 ), at the bottom of lYhich the dead bone will be felt rough and 
bare. Though this is the general condition that occurs in central necrosis, it 
occasionally, but rarely happens, that a small portion of some of the internal 
larnelloo of the bone dies, and being included in a ~reatly thickened case of new 
bone, gives rise to symptoms of osteitis, or closely resembling circumscribed 
abscess of bone, but not to those characterizing necrosis. 

When the whole thickness of a shaft dies, the symptoms are always of a Ycry 
acute kind, the extent and ~ravity of the inflammatory and suppurative condi
tion being proportioned to that of the amount of bone that loses its vitality. Jt 
is a remarkable fact, howeYer, that tlie articular ends usually escape, thou~h 
these sometimes even become affected, and the joints i11volved. When the 
short cancellated bones or the articular ends of long bones, become the seat of 
necrosis, it commonly happens that tl1e disease is far more chronic than in the 
cases described; abscess formini:r, which at first may not reveal its true nature, 
or being preceded by continual pain, may be looked upon as a disease of a 

r~~ou 1~1~!i011:i~~;~~~~1:g j~~:~:~:~io~is~;g~~~~zi~~lli~s, :i~;~e!~~~5m:ap~~11i~ti~~~i1~~:i 
tlisturbance, but more commonly it runs a Yery chronic course. On passing 
the probe down the fistulous openings that lead through the indurated and 
thickened soft parts, an aperture may ufl.ually be felt in the bone, at the bottom 
of which lies a nccrosed mass not larger than a hazel-nut, surrounded by carious 
bone. 

Acute necrosis often attacks the long bones1 especially the tibia and femur. 
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In these cases violeut and deep-seated pain occurs in the limb, which swells 
greatly Abscess soon forrus along the whole line of bone; great constitutional 
disturbance ensues, and, unless the limb be amputated, death will usually 
speedily result. This form of necrosis chiefly occurs in young and cachectic 
subjects. On examination after removal, the bone will be found white, opaque, 
and de'l.d-looking; the periosteum is detached, new bone is deposited, the sur
rounding parts infiltrated, and, usually, abscess around the bone to its whole 
length. In many cases the articular cuds escape, the necrosis being confined 
to the shaft of the bone, which will be found to be detached from one or both 
epiphyses. 'l'o tbCse the periosteum of the shaft, greatly thickened, will co11-
tilrne to be adherent, and would have formed the organ for the reproduction of 
the bone, had the limb admitted of being saved. In extreme cases, the articu
lar ends even are involved, aud the joints secondarily affected 

'l'he pl'ocess of the separation of the dead bone, and of the formation of a new 
osseous tissue to supply the place of that which is necrosed, is one of the most 
interestiug phenomena that the surgeon can study. 'l'he separation of the dead 
bone, or its exfoliatio11, is precisely similar to the mode in which a. slough in 
soft parts separates1 the time required being the only difference. Inflammatory 
action is set up so as to form a. true line of demarcation and of separation in the 
sub~tance of the bone that is still living, and that is immediately contiguous to 
that which has lost its vitality. In this way a p;roove is gradually deepened 
around the edge of the sequcstrum, by the absorption 1 or rather disintegration 
of the earthy matter of the living bone, which is carried off by the pus formed 
in the course of this process; pus that, according to B. Cooper, contains 2! per 
cent. of phosphate of lime. .\.long this gradually deepening line of separation, 
plastic matter is thrown out, from which g-ranubtions are formed which consti
tute a barrier as it were between the living and dead bone, and extending into 
the under surface of the scque-strum, become so implanted in the hollows and 
dcpressurcs which are there found, that this may continue to be firmly attached 
to the subjacent living bone after all osseous connection between them has 
ceased. This process of exfoliation may often be beautifully seen in the 
separation of the outer table of the skull iu cases of necro::.is of that bone. 
When occurring between the shaft and articular ends of' a long bone, the 
process is precisely similar, though the line of separation is not quite so 
regular. 

When once the dead bone has been detached by the formation of this line 
of separation, nature adopts steps for its ultimate removal from the body, 
there being no evidence that it ever, under any circumswuces, undergoes 
absorption. .i\liescher has shown that the detachment vf small scales of bone 
rnay take place by the disintegration of their substance by a process of 
u iuscnsible exfoliation," as he terms it. This process is a purely mechanical 
or physical one1 and probably goes on in all dead bone that is in contnct with 
Jius, just as we see it take place in the ivory pegs used in the treatment of 
ununitcd fracture. It is this disintegration of the surface of the dead, together 
with the absorption of the margin of' the living bone, in the formation of the 
liue of separation, that explains the fact that the scqucstrum will always be 
found to be of much smaller size than the carity in which it is lodged. The 
ultimate expulsion of the loosened or cxfOliated scquestrum is effected by 
the growth of the granulations below it pushing it off the surface, or out 
of the cavity in which it lies. \\'hen the necrosed bone is periphcra\ 1 it 
will be readily thniwn off in this way, although it may for a time be fixed 
and entangled by the mere pressure and extension of the granulations. ~V~1cn 
the s~quc::ltrum is invagiuated within ol<l or .n~w bone, the process of elLm1na· 
uon is necessarily ,·cry tardy, and may be <l1fficult or impossililc without sur 
gical aid. The time rcquircJ for the cxfoliation and separation of dead bon. 
varies greatly. When superficial and Slllall in size, a few weeks may suffi1.:e 



but when affecting the long bones, or especially those of the ilium, the procc~s 
may be cxtcn<led over several years, and may terminate in 

Fro. 203. the death of the patient from exhaustion before it is con
cluded; the constitution being ha.rassed and worn out by 
hectic induced by profuse suppuration. Or tbc di:.;c:u-e may 
fall into a chronic ski.te, the limb becoming rigi<l, with 
much condensation of tissues, with fistulous apertures lead
ing down to exposed but attached bone, and thus being a 
source of constant annoyance and suffering: to the patient. 

'l'hc repm·ative process adopted by nature for the resto
ration of the intcp:rity of the bone, a portion of which hns 
necrosed, varies iiccording to the extent of the loss of sub
stance. When the outer lamellro alone are necroscd, new 
bone is deposited by the surrouudiuf! periostcum, and the 
depression that has formed on the surface of the olJ bone 
i.~ filled up by a kind of cicatrici~I fibrous tissue, which ulti
mately ossifies. If the whole of tbe inner lamclloo of the 
shaft die, constituting central necrm;is, the outer layei·s of 
bone become greatly consolidated and thichned by os1>eous 
matter deposited from the periosteum 1 in which, in the mn
jority of cases, the circular or oval apertures termed cloacre 
form for tlrn ultimate extrusion of the seque1>trum (fig. 203.) 
In some cases, however, no cloacoo form, the dead bone 
continuing to be incascd in the thickened outer layers. 
\Vhen the whole of a shaft dies, the reproduction takes 
place from various sources, principally from the pcriostcum, 
and perhaps the rucdullary membrane, if that is lcft1 which 
become thickened, vascular, and detached from the necrosed 
bone. 'fhat the periosteum takes th~ JJ.rincipal. share 

in the reproduction is evident from the fact that where 1t is deficient or 
has been destroyed, apertures (cloaca) arc left in the case of new bo11c. 1'ben 
again the soft tissues of the limb generally, if thick, as in the thigh, contribute 
to the formation of plastic matter, which gradually ossifies, and so tends to 
strengthen the new case; and1 lastly, the articular ends of the old bone still 
preserving their vitality, throw out 'sufficient osseous matter to consolidate 
themscl\'eS firmly to the new shaft that is formed. 1'hus it will be seen that 
the new bone is formed by the vascular and healthy tissues generally that sur
round the seat of disease, though in this reparative action the periostcum and 
medullary membrane take the chief share. In acute necrosis there is no time 
for reparati\'C action to take place1 but the periostcum will be found much 
thickened and vascular, separated from the dead bone, and occasionally lilled 
with scales of new ossific matter1 the first step towards the reproduction of a 
new shaft. 

The new bone which is deposited on those parts of the smface of the shaft 
from which scales of the old osseous tissue have been separated1 or that enve
lopei< the sequestrum when the whole thickness of the shaft necroses, is at first 
rough, porous, cancellated, and very vascular; nfter a time it grndually becomes 
more compact and harder, at the same time that it assimilates in bulk and shape 
to the bone, whose place it takes. When the new bone is deposited around the 
eequestra. so as to envelope these in a kind of case, apertures of an O\•al or cir
cularform, cloacre,areformed in it; these serve forthecscapeofthe discharges, 
and it is eventually through these that the dead bone is extended; they are 
said to correspond with points at which destruction of the periosteum ha.s taken 
plrice. The case of new bone, which nece~sarily exceeds in circumference the 
old bone, as this is included within it, g-radually contracts both in texture and 
in size, becoming firme1 and smaller after the rclllo\•al of the sequcstrurn; anJ 
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the cloacro closing so soon as all dead bone has been extruded, it eventually 
acquires the proper size and shape of the bone i the medullary canal even be. 
coming lined by a proper rnembrane forming in it. 

The new bone u:-;ually forms with a rapidity that keeps pace with the death 

~i:~1 h~~a~:~i~np~~fo~~~~ed 1 ~.u ~~n~~w ~,'.~e3~sut:ft~~-s~~1Zfs~1t~~11~~si~ni 1~i''~:~I~~~~~;:~~·~ 
thick layer of new bone will sometimes be found under th(' periostcum i but iu 
some instances, when the whole of :i shaft is necrosed, the new t'ase is not com
pleted, or has uot become attached to the articular ends before these are r;cpa· 
rated from the shaft. In other cases again, though complete, it has uot. :rnfih:ient 
·trcngth to resist the contractions of the muscles of the limb; 
under these ci rcumstances, it may spontaneously fracture, as f 'iG. 204. 
happened in a case of necrosis of the thigh la1ely under my 
care iu the hospital, or becoJUe shortened or ben t. In other 
instances again, when the periosteum is deficient, new bone 
does not forn1 (fig. 20-1); but as the sequestru111 separates, the 
limb becomes shortened, loose, deformed, and useless. 

In the lren.tment of necrosis, the indications to be accom
plished are sufficien tly simple, though the mode in which they 
ha\'e to be carried out often requires much patience .ind sk ill 
un the part.of the surgeon. 

The first point to be attended to is to remove any constitu
tional or local cause that has occasioned or keeps up the dis
ease; unless this be done, i t is clear that the whole of the rest 
of the treatment mu::;t be ineffectual i thus, for instance, if the 
death of' the bone appear to result from scrofula or spyhilis, 
those conditions must be corrected. So, again, if it ari se in 
the lower jaw, from the fumes of phosphorus, the i.intient must 
necessarily be removed from their influence; or, if it Oc threat
ened in consequence of denudation of bone, the best mode of 
prevention will be to lay down the flaps of integument, and so 
cover the exposed surface. 

After the cause has, in thi s way, been remo\'ed or coun ter
acted, the separation of the sequestrum should be left, as much 
as po:osible, to the u11aided efforts of nature. The less the sur
geon interferes with this part of the process the better, fo r as 
has been justly observed by W edemeyer, the boundaries of the 
necrosis arc only known to nature, and the surgeon will most pro
bably eit her not reach, or pass altogether beyond 'them. H ere 
much patience will be required for many weeks or months, and 
the utnwst that t he surgeon can do is to attend to the state of 
the patient's health, treating h im carefully upon general principles, removing 
inflammatory mischief, by appropriate antiphlogistic means, opening abscesses 
as they form in the liwb, and, at a later period, supporti ng the patient's strength 
by good diet, ton ics, and ge ueral treatment, calculated to bear him up :1g:1inst 
the depressing and wasting influence of continued suppuratio n, and of the irri
tation induced by the disease. 

So soon as a sequcstrurn has been detached from the adjacent or underlying 
bone, by t he proper exten~ion of the granulating line of separation, the surgeon 
must proceed to its rellloval. In most cases it is sufficiently easy, when the 
necrosis is superficial, to ascertain that t his scpar:ition has taken place, as the 
flat end of a probe may be pushed under the edge of' the detac hed lamina. 
When, howe\'er, the sequestrum is deeply seatcd 1 it is not alwar so easy to 
ascertain that the si)paration has occurred, though, in the majority of cases, the 
mtroduction of a probe through one of the fistulous openiug~ leading to the 
uccroscd boue, and firm pressure exercised upon thii;:, will enable the surgeon to 
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detect that degree of mobility which is cl1aracteristic of its being loose. Jn 
other cnscs, however, the sequestrum, thouµ-h completely rcmo\·ccl from all o~sr
ous connections, still continues to be fixed by the pressure of the ~urroundirw 

~;a~1~!a~i~'~s~:s:~u~y c~:. ex ~~~~o~~pot~:~~l ?;1~~1~~:.~~ t~1:~~ ~l~~r~~::~~l~175 c~~::~~~ 
and invaginatcd, and the cloacre lead ing to it of such Rmall size that but o. 
limited portion of it is exposed. Here a more C<lrefu l examination will be rc
ijuired, and its l.ooscness m~y sometimes be determined by pressing upon it with 
a.~robe in a. krnd of jerk11!g manner, or by introducing two probes through 
d1flcrent cloacro, at some distance from one :111other1 and alternately bcarin,.. 
upon the exposed bone with one or other of them. 'l'hcn, again, if the sound 
elicited by striking- the end of the probe against the sequestn1111. is a peculiarly 
hollow 011e1 the detachment of the bone may be ll-uspccted. The duratio11 of 
the disease, also, will probably throw some light upon the probable state of 
things inside the new case. 

The separation of' the sequcstrum having been ascertained, the su rgeon must 
adopt measurcil. for its extraction. If the necrosis is peripheral, all that is 
necessary is to make an incision down to it through the soft parts, and then to 
remove it with a pair of forceps, or to tilt it otf the bed of granulations on 
which it is lying, by introducing the end of an elevator beneath its edge. 

When the necrosis is central, the sequcstrum being imbcdded in the new case, 
or covered in by old bone, the operative procedures for its removal are of a more 
coruplicated character. 'l'hc difficulties here consist in the depth from the sur
face, and the obstacle offered by its pas~age through the soft parts in some cases, 
and in others, in the length and magnitude of the sequestrum in proportion to 
the small size of the cloacre, and the manner in which it lies, in a parallel 
direction to these openings. In cutting down upon the bone the surgeon must 
be guided by the direction and the course of the fistulous tracks that !cat! to the 
]Jrincipal apertures in the new case, the incisions being carried in the axis of the 
Ji nib, and carefully directed away from large blood-vessels and nerves. In many 
instances, however, the hemorrhage is somewhat abundant, in consequence of 
the injected state of the tissues furnishing a copious supply of blood, and their 
rigid condition preventing retraction of the vessels ; this, however, may be 
arrested by the pressure of an assistant's fingers, and will soon gradually cease 
of itself. The bone having been freely exposed, it will sometimes be found that 

Fm. 205. Fw. 206. F10. 207. Fw. 208. 

the cloacre are of sufficient size to admit of the ready extraction of the seques
trum. But in the niajority of cases, this cannot be done at once, and the 
apertures must be enlarged, either with the gouge or the trcphine, according to 
the density of the new casc1 and amount of room required . Occasionally, when 
two cloacre are close to one another, the intervening bridge of bone may ve~y 
conven iently be removed by means of cutting pliers, of different shapes, a~ Ill 
fip;. 205, 206i and 208, or by means of a Hey's or a straight narrow saw (fig. 
203)1 and space thus f!;iven for the extraction of the sequcstrum. Very conve· 
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nient pliers, for this purpose, are those represented in fig. 207. They arc made 
Uy Jlr. Coxcter, with gouge euds, and hence may be termed gouyc·forceps. I 
have found theru extremely serviceable in many operations upon the Lones. 

Care. howe>er, should be taken not to remove more of the new case than is 
absolutely necessary, as the apcrtui:e so nrnde in it will not be filled up again 
b~ os•;eous matter, but will be closed by fibrous tissue, and thus; the ultimate 

FJO. 210. 

soundness of the limb migh_t be cndan~ercd. For the extraction of the i.cgues 
trum the most convenient rnstrumcut is a pair of strong necrosis forceps, well 
roughened at their extremity, and straip:ht or bent as the case may require 
(fig. 210). Occasionally the sequestrum is so shaped and pbccd that it cannot 
be seized with this in,:;trument; under these circum-
~tanres, it will be useful to drive a screw.probe (fig. 5G) 
into it. by which it may either be extracted, or so fixed 
as to admit of seizure, and removed by the forceps. Jn 
some cases, additional and convenient purchase may be 
given to the dead bone, by fixing a bone-forceps, such as 
repre!l.ented in fig. 211, firmly into it. If the sequestrum 
is too lar7e to be removed entire through the cloacre, it 
may perhaps best be extracted piecemeal, having been 
previously diYi<led by passing the points of narrow, but 
strong, cutting pliers into thcintcriorof'thebone. After 
the removal of the sequestra, a smooth, hollow cavity will 
be left in the new case, from the bottom and sides of 
which blood u<::ually wells up freely, issuing abundantly 
from the vascular bone, and from the granulating mem
brane lining its interior. Should th is hemorrhage be at 
all troublesome 1 pressure will always sufficiently arrest it. 
I.in t must then be lightly introduced into the bot~om of 
the wound and the part elevated i a good deal of infiam· 
mation is frequently set up after these operations, but 
that nmst be combated on general principle~. If the 
sequestrum ha\·e been a long one, and involve the greater 
part of the shaft of the bone, it may happen that the 
ne~ case has not sufficient strength to nrni~tai~ the limb 

1 
\ 

of as proper length and shape, and that it W1!l b<'nd or 
break under the action of the forces and weight to which it is subjected. ln 
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Necrosis may affect the akcolar procc.~~. the Lo<ly or the ramus of the lower 
j,1w. In thc~c cases. the dead bouc may u:-ually, the scpanition kl\ ing taken 
j,lacc, be extract~<l through the mouth without the nccc!ibity of inci::.ing the 
~;~:l:fx~~:.~11,:;si~oc~:r~~~ it; but, when \'cry cxten~iYe, it may require to be removed 

The patella il:i rarely nccroscd. I lum:~, howevc1·1 met with one instance of 
~:~~=:i{a1:~~~o=:~;:t:~~~~1 .bonc lc:lding to disorganization of' the k11cc-joi11t, aud 

When the rilis are nccrosed, ab!:'ce;;:.scs and sium:cs will often form to a consi
derable extent on the side of the chest. 'Ihesc mu~t be bid open, and tbc dis
eased portion (If bone scraped away by the gOU).!:C. In doing this, care must, of 
course, be taken that the adjaccut interco~tal space be not punctured by an 
unfortunate slip of the instrumcnt,-an accident that is best <lYOided by pro
tecting the gouge well with the finger. 

CIIAPTER XLII. 

STRUCTURAL Cll_\~GES lX DONE. 

TnE bones are liable to various structural changes, by which their size, shape1 
and consistence are modified, or in consequence of which they become the seat 
of tumors of 'Tarious kinds. 

Bypertroph!J of bone usu:illy results from inflammation of the osseous fo=suc, 
but in :some cases it may occur apparently without having been prccedeJ Ly 
any signs indicative of this couditio11; it then resembles in character some of 
the forms of exo.:;tosis that will prct<cntly be mentioned. ~ltropli!J of' bone some
times occurs as a natural rcoult, iu old age. In other cases, again, it happens 
as a consequence of fracture, the nutritious artery of the boue, as has been 
pointed out by :Jir. Curlmg, having been torn :icross, and one of the fragments 
consequently receiving irn:oullicicnt vascular sup11ly. Atrophy of bone also com
monly occurs from disuse, as is the case in old di~locations. In cases of hyper
trophy, the bone is uot only enlarged in circumference, nnd also perhaps in 
len~th, but indurated, becoming specifically heavier. ln atrophy, on t.hc other 
hand, it is thinner, lighter, and more porous than usual, the compact. structure 
disappcarin:;r, and the canccllous being expanded. 

Nid•ets is a disease of early life, usually being met with in scrofulous children, 
and never occurring after the age <.if puberty. In it the structure of the bones 
is changed, the earthy matter being deficient and the organic material in cxrcss, 
so that the bone continues to be soft, flexible, and cartilaginous in structure, at 
an age when iis tis.sue ought to haYe undergone proper couf;olidation . It 
appears to be atrophieJ, and the c:mcellousstructure to be exp:1Dded into cells 
of' rnrying: magnitude, which contain a brownish-red serous fluid. In conse
quence of the change of structure and the loss of finnnc~s in the bones in this 
di:icase, considerable distortion of the body takes place. The head early appears 
large and expanded i indeed, Killian states that the rickets always first appear 
in the head, the forehead being especially protubernnt; according to ;)Jr. Stall· 
Icy, this arises not from enlargement of the cranial bones, but in consequence 
of the want of de\'"cloprucut of those of the face; the head thus appearing large 
from its disproportion to the small face. The shape of the limbs is much 
chan~eU and distorted, in consequence of Lheir yicldrng to the pressure of the 
superiucumbcnt weight; the pelvis becoming coutracted1 and the thighs an<l legs 

:!~ 
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bent either forwards or outwards. The joints are u~ually swollen, the articular 
ends of the bo11cs appcarin7 enlar~e<l. In early li fe the chest will be obH•m:U 
to be deformed in a peculiar manner. bcin,2 narrowed :1bove1 where the UJIJ•Cr 
ribs are contracted and pl'Cssed in , but expanded below, :1pparently fro111 the 
wci~ht of the abdominal Yiscera 1 which arc often tumeficcl, and in thc,!,c cases 
drng on the lower ribs. As puberty ad~·ances, lateral c.-unature of the SJ•inc 
commonly takes phlcc. Jn ricketty children there is a general delicacy of 
appearance, and often a strumous habit of body. though, according to Rokita 11• 

sky, they arc not usually tulicrculous; if th<·y li\·e, however, pa~t tbc age of 
puberty, they may eventually become sufficiently powerful in frame. 

'J'he treotmeut of rickets must be conducted on the same general principles 
that guide us in cases of scrvfula; pure air, good food, and plenty of it1 ref!"ular 
ex<'rcise, and the udministrntion of tonics, especially the prepniat1ons of' iron, 
with scrupulous attention to the ~eneral habits of life of the child, will gencrnlly 
improve his condition to the utmost limits compatible with the powers of his 
constitution, and Ly improYing the nutrition of the system tend to tlie more 
healthy deposition of osseous rnattcr. Jn f:Ome cases the administration of lime. 
water with milk Se<'ms to be of serYice in supplying those elements that are 
required by the system. It is of much import:rnce in preventing deformity in 
these cases not to alJow the child to wnlk or stand nmch 1 but to let it take 
exercise in donkey-panuieN! or hand-cliairs, and to support those limbs that 
have a special tendency to beco111c excunutcd, with properly constructed ~.!eel 
supports, whicl1 will be found of much use, provided they are not too hcaYy. or 
interfere with the action of the rnus(·les. 1\lcthodicul friction should abobe 
employed, so as to stimulate the muscles i as these' become more vigorous, their 
osseous attachments have a tendency to become stronger 

JlffJtl/ries Q11d J>oyilitos DS$iwm. Ostromalu1·irc-A very rare but most 

~r~~~·11;~;i~1- ~~~ ~~~~~~~ous~r~~~~l~~~ i~f 0t~~~s~~~~~(y c~~:~a~~i~;;~cdT~~; 8s~~:~1;i:~ ~,:~ 
of late years Leen studied witl1 much attention by Curlinii, Solly, i::;tanley1 and 
:i.\laclntyre, and it is principally from the labors of these gentlemen tliut we 
are acquainted with its true pathology. 

ln this disease the bones ~nc bent, their epiphpcs ~wollen, :md their shafts 
broken in various parts of the body. Occnsionally, though very rarely, only 
one is fractured i Lut in other cases, as in 1'yrrell's, there may be as many us 
twenty-two fractures i or, as in Arnott's, thirty-one. 'fhese fractures arc 
unattended by any attempt at the formation of caJlu~. 'l'he body becomes 
singularly and distrcssinµ-ly distorted. 011 exnminin~ the bones after death 
they will be found to be light, soft, and somewhat gritty; bending, and at the 
sa1.11 e time readily snapping across i oecnsionnlly they are expanded and 
tlnckened. 'This happens e~pecially with the :-kull. which becomes often con· 
siderably increased in substance. On cutting the bones, which are soft, and 
yield something like cartilage, the knife usually encounters a kind of gritty 
sensation. On making a Sf'ction of the bones they appear of a. cl<'ep reddish
brown, or maroon rolor, and will be seen to contain cavities of yarioussizes, 
small or large, but always of a circular or oval shape, and generally filled with 
an oily, red, and grumous fluid i though sometimes they contain clear scrum. 
On exam.ining this red grun1ous matter under the microscope, ~oily remarks 
that, as it shows a cell dcv<:lopn1c11t, it is probably an adventitious morbid 
11roduct, and not simply fatty matter altered by the effusion of blood into it; 
and Da.lrymple has shown that this material is composed of granular matter, 
nucleated cells, and a few cauclate corpuscles; he therefore bclie\'Cs it to be a 

~;~~~~~n:~se;~: i;,l:~s~::~g~;;~o~~e!~~ v~l~ ur:~l'~~~cf ~!e:1i1~gd~~;~o~~~~r t~:~~:;:i~~: 
without limitation, the new and morbid forrnations which replace the originul 
a11<l sound !ltructure, seem to have been at an early age of ~heir existence rcmoYed 
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liy absorption and carried out of the system" (~Iac~ntyre). The bone itself 
has been !Ound by Solly on micro.'icopical ex::uninat1on to have its bminatt-<l 
structure ;ibsorbcU, the osseous corpu-;clcs dimini8hcd in number, and tl~e 
lla\'Cr::iian canals enormously di~tcudcd. 

In chemical composition the Ji,.casc<l bone has been found by I>r. L eeso n to 
be composed of 18-'i5 animal matter1 :?9·17 phosphate anU carbonate of lime, 
and 5:?·08 of water in every hum.lrcJ parts 

'l'hc cau~e of the complaint seems altogether unknown; it would appear ti.at 
in many cas-cs it is connected with a rheumatic tentlcnc:y, as in every case 
recorded, the affection has been preceded or accomp;wictl by severe pains, or 

f~st;~~~ar;~~u~11~~;t a~~i~~t~<l ~~t1~;.t 1~~~!1i:11~1n~~;dth~~~:~s1i1~1~ 1~n:~~~·~l~l{, :J~~t~ 
commcncmg even at very adn1.11ccd ages 

One of the most importa11t points connected with this affection is the condition 
of the urine in it. ln all c:iscs that ha\'e been recorded, this excretion has 
been seen to contain large quantities of earthy matter. Solly pointed out that 
this is the pho~phatc of li111c, which ha:s beeu absorbed from the bone, and 
thrown out by the kidneys in the urine; and so1111.!1imcs the cli111inatio11 of the!!e 
matters is so abundant that it forms, as in one of the C<l"'C~ which he relates, a 
!!oli<l calculus clo,!!giog up the interior of the kid11cy ln l>r . .:'llaclntyre's case, 
the earthy matters of the bone appear to ha,·e been, in the first instance, 
absorbed, anJ carried off from the kidney by the urine, but afterwards an animal 
matter of a. peculiar and apparently prc\•iou~ly undc~cribcd character, was 
disch:trgcd in great abundance. H e says, that on adding nitric acid to the 
Ul'ioe "a sl ight yellowish opacity was the first announcement of' a change going 
on in the mixture; this gradually tleepcued in tint, with increasing cousistcncy 
of the fluid, till the whole conge:1led into a bright and ~omcwhat resplendent 
ma.<;:~, presenting \'Cry much the appe:i.rancc of a. heap of nitrate of ureil scales, 
block in~ up the tube. It. further resembled th:1t substance in liquefying on the 
application of heat, and again concreting on cooling, but no crystalline arrange
ment could be perccivctl, the sparkling appearance being evidently Jue to 
numerous air-bubbles entangled in the mass. Perfect rcdissolution took place 
when the tuLe was held for a fow minutes in the flame of a spirit-lamp, or 
plunged iuto hot water at 160° or 170°, the ordinary coagulating point of 
alOumcn; :ind the fluidity thus acquired persisted under ebullition, however 
prolonged." (.Jled. Chirurg. Trans. vol. xxxiii. p. 29.) 

The symptoms of this disease arc, in the early stages, of an extremely obscure 
and in~idious character. '.l'bc patient complains, in the first insfance, of paius 
of a wandering character about the li111bs and trunk; these assume usually a. 
rheumatic character, though they ha\'C been observed to be of a much more 
severe, per:-;i:-tent, and intractable nature, than in any form of that affection. 
The patient becomes debilitated, unfitted for exertion, and emaciates. Sponta
neous fracture now occurs in some bones under the influence of the most trivial 
cau~cs i othen1 become bent, and the body consequently greatly niis-shapcn and 
distorted, occasional ly in the most wourlcrful manner. The urine will be 
ob~erved to present soiue of the abnormal characters abo\'C described, and death 
C\'Cntually rtsults from general exhaustion. 

'!'he diagno~is of this affection has to be made in the early stages from rheu
matism. This is not so easy, anti, indeed, is a\ fir~t impossible j but after a 
time, when the peculiar phosphatic condition of the urine, and the fragility or 
distortions of the osseous system manifest themsekes, the true nature of the 
affection reveals i~clf. From rickets the diagnosis may usually be pretty 
readily made, by ob5'erving that, whilst rickets is a disease of childhood, osteo
malacia is an affection peculiar to adult or advanced life. '.l'he occurrence of 
serel'e pains, and the greater amount of distortion, with the tendency to spon-
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tancous fractmc, which hi observed in this di~ca;;c, is never noticed in rickctty 
children. 

toi;i~~~I~ nr~g~r~c:1~r~~·c~~1:~~~1~ti 1~0 \Jt! ~~ 1~f c~1~~u ~t~1c~~:1 ~1!u )~ 1:~T:~u~~~:~~r~~::~1 
l ;;~ 

progress of this terrible affection i but when once it is dccl.nc<l, it u~ually pro
gresses from bad to worse, aud at last dC'stroyf> the paticut. Opiates may b1; 
employed to ulluy the pain, uu<l in Dr. )J:~clntyrc's ca::e some temporary m.hau
tuge appeared 10 result from the a<lmimstration of alum i but 110 remedy ha:i 
aPJ~carcd to .exercise any <l~cided. or contin~ou~ advantage .in this con1pluint, 
which there is rca::;on to Lelie,·e, with Solly, 1s of a truly ll1ahgu:mt cl1aractcr. 

1'1tbcrde of bone.-The deposit of tuLcrculous matter in bone plays an im
portant part in many di:sea::;es of this tissue in children and young people of a 
bCrofulous habit of body, being a common cause of' ~omtl of the most intractable 
forms of chronic osteitis, circurnscriLed abf:iccss, caries, and uccrosis. As tuber. 

~;~si: ;~~ 1~\~~~e i ~~~~;;i:~~?· i ~~l~~~:l~~l~ioi~ o~1~h~a~~~f~~~~~ ~~~~~~,~~:f ~si~;sl:n~e~~~c::~ 
that terminate in the dcstrnction of the cout1guous joint. 111 the i.hort hone~, 

r: ~;.:~~~ J!'c~1,l~llt~~:Sb~Ji~~·~;~1t~~~)~.~~;:~r~~ ~:~~er~,·r~~q1~~~lrl~;.iii~~: r~~:11~11~n~! 
of the mo~t dcstrnctive di:scascs of the spine, nttcnded by the formation of large 
lumbar and iliac abscesses. \\"hen once tubercle has been deposited in a bone, 
it usually sets up a low for111 of' infiammatio11 in the surrounding o~seous ti .. ~uc, 
which rapidly runs into a carious condition, with the formation of curtly pus, in 
which mas..-c:s of lrnlf-disiutegrated tubercle may be seen. If this destrnctire 
action t:1kcs place with grc:it rapidity, portions of the bone will be found to 
nccro:se iu small masses, which lie at the bottom of these tuberculous and 
carious cavities, as n1ay commonly be obsened in some forms of strumous caries 
of the os calcis and head ol' the tibia. '\"hen the tuberculous deposit has been 
very extensive, and is of a more acute character, it may cause inflammation an<l 
disintegration of the whole of the articular end of a long bone, with :scpamlion 
of the epiphysis. These dc~tructivc changes may take pbee with great ra11i<l
ity: I have seen thern happen, in a lad whose thigh 1 amputated for acute 
tuberculous infiltration of the lower end of' the femur, in less than a month 
from the first occurrence of the compluint1 the patient, at the time of the ope
ration, being nearly exhausted by hectic, induced by the abundant discharge 
from the dirscased bone, aud from immense abscesses in his thigh. 

When, on the contrary, the tuberculous matter is deposited in small quantity 
in an otherwise healthy bone, it may, as it undergoes softenin~1 dispo.~c to th~ 
occurrence of circumscribed abscess, at the same time that chronic thickening 
an<l condensation of the surrounding bone takes place. It is in conse11uencc 
of' this condensation of the peripheral portion of the bone by the deposit of' 
fresh layers of osseous tissues under and by the inflamed periosteum, and tlic 
difficuhy that the tuberculous abscess ncce!<sarily experiences in traver~ing 
these hypertrophied os:seous structures, that it is so apt, when deposited in the 
vicinity of a joint, to work its way through the cartilages into the cavity of the 
articulation; as on this surface no fresh dcpo::iit or con<le1rnation of osseous tissue 
can take place, and consequently no a<lditioual obstacle be offered to the onward 
progress of the tubercle, or rather of the curtly pus into which it L:i.s becowe 
transformed • 

'l'he pre!:ieuce of tubercle in osseous tissue thus not only gi\'CS rise to de~truc· 
ti..-e changes in the bone nnd adjacent nrticulaliou,.,, but will occ:u;ion iofiawma· 
mation and cxtcnsiYe suppuration in the nei~hboring: soft parts; indeed, i;o~1c 
of the largest cluonic ab~cc~ses that form in the Lody, those connected wilh 
diseased dorsal or lumbar Y('rtcbm::, owe their origin, in the majority of cases, 
to tho deposit and disintegration of tubercle in the bones. When once tu~er
cle in bone has ginn rise tu carie:-: and perforation of the osseous tissue CO\'crrng 
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it, togcthc1· with pb~tic infHtrntion, and abscess ancl sinuses of the sof't parts, 
these co11<litions will continue in a pcnunncnt manner; the fistulous tracks 
leading down to the hon~ and the c;witics in it1 rcnrnining open so long as any 
tuberculous matter is left at the bottom of' them; and in this way the patient 
may eventually be exhausted by the copious and continuous discharge from 
these o~eous vomicro. ln some fa,·oraL\c cases, as the result of natural pro~ 
ccsses, and in others by those operations that the surgeon practis::cs for caries, 
the whole of the tuberculous matter may be disintegrated, and thus cyentua!ly 
eliminated, a true vomica b{'ing left in the bone, or scooped out by the gouge, 
and then the fistulous track, whether iu the soft parts or in bone, ha\·iug no 
longer this kind of foreign body lying: at its bottom, will gradually close, not 
by the contraction of its osseous wall.!:!, which is of course impo:-siblc, but by 
the deposition of a fibrous tis:::-uc by which the ca.rity is occluded. 

NClaton has pointed special attention to the patholo~y of tubercle of' bone, 
and to the important part that it plays in the di:::<cases of the osseous :structure. 
He describes two forms of tubercle in this situation; the fir:;t is the encysted 
rnriety1 which occurs in the forru of small ma:-;:ocs, of nn opaque white or yel
lowish color, contained in the cyst, which is soft, Yascular, and spon;ry, appa
rently of a cellular structure. 'l'his variety i~ stated by ~Claton to be the mo"-t 
common. I have certainly not found it so, but have mo~t frequently met with 
the infiltrated op::ique tubercle. The other form in which tubercle occurs, 
according to NC\aton, is an infiltratiou into the canccllous structure of bones. 
Thi:; may be in the form of semi-transparent granulations of a. greyish or roi:y 
tint, op:tlescent and sliditly transparcnti occasionally, these granulations are 
firn1,so:1sal01ost to resemble cartilaginous dcpoi:;its in the iuterior of the bone. 
The osi:eous structure, in the midst of which this kind of tuberculous matter 
is deposited, docs not ::appear at first to undergo any material alteration. The 
other form of tubercle iis that in which it is infiltrated as opaque puriform mar.
rcr of' a pale yellow color, soft, and without ,·ascularity (fi,!!.:;. :!l:?, ~13). The 
os.3eOU::i t~sue, under the influence of this disease, often becomes, as NClaton 

Fie:. 212. F10. 213. 

obi:cn•e!i, more condeni:;ed than natural, the cells being obliterated so as to 
resemble the compnct substance of bone. In some cases it may continue thus 
chronically thickened and induratcd, but in other instances the tubcrculou:o 
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inffommati1'tl will µ,i,·c ri::e to rapi(l and destructive inflammation flf lhe ~ur
rouudittg O!:<::;cous ti~-;uC', which bceonic.:> cxcc:s:ooi\-cly ra .. cular, and cruuiLlc,., duwn 
into a cariou,; st:trc, wilh some uccro:;ed ma:s!:'c:) intermixed. In other in,.,1aucl'~. 

~:~~~: ~~ ~~ ,~fi~t~1 ~~'.;{/~~,t~{O~\~;~r;·l~~n::~o~0~~:~c~f ~~~~/~~·: 1~J1:~u::~:~~ ~:: ~::: 
boue, and on the sides or in the centre of the 
abscesses thus formed, hardened and white 
h·ory-lookin~ ma!<;:,eS and knubs of o:--.~ous 
tis::iue may be seen io be deposited, the:-e 
appnrently com.isling of the ruberculou<; Lone 
that has undergone some special ruodificatiun 
of structure. 

Frn.214 

The tret1fmn1t of tubercle of Lone rcsnlres 
1t-=clf into that of its effects. As it'i cxi.-.tcnce 
cannot be recoµ-11ized except by the chnngcf 
that it induces in the bone, the treatmcnt mu,.t 
be directed exclusively to these. Thu-., if it 
occa!'=ion circumscribed absc1.;,.s1 tlrnt must be 

opened; if caries, the diseased c:wity and ti~suc mu~t Le ~cooped out, or re
moved in accordance will\ the principles alreridy laid down; rind, ii' d1::;c:1sc of 
the neighboring articulations re~ult, it mu:;t be managed us will hereafter be 
explained . 

It is of importance, however, to recognize the dependence of these various 
affections on a tubcrculo11s state of the bone; for, as this is always of a scro
fulous character, it should necessarily occasion the constitutional measures that 
are employed to be specially directed to the removal of this cause. 'l'hu~. gnod 
food 1 sea-air, the administration of iron, of the iodide!'i,and cod-liver oil, will 
form most important clements in the treatment, without. "·hich, indeed, it 
canuot be brought to a successful termination. The progress of these cases iii 

~=:~::~~J f:1~~e::!~;~~~u;e~~~1~5 ;o 1~~~~.1:;· ifsi~·l~~'a:11:1d1~d~·e~·~·~ll;~~.r~n~~a1~~~s t~J:1i: 
period may even be exceeded. lu this, a;; in all other of the chrunic inflanuua
tory affections of the boue, it is of con!'=i<lf'rable monient to e:ominuc the mc:ius 
of cure nntil the disease is fully rcCO\'CrC'd from, fur relapse will occur with 
spcci:il readiness in the tubercular affections, if the patient be allowed to u~c 
the diseased limb or part too soon. 

TUMORS OF DONE. 

Exf).~to,,,i.~. - By exostosis is meant the growth of a bony tumor from some of 
the os~cous structures of the body. 'l'he cau!'l.CS that immediately µ-ivc rise to 
this di:--casc are usually extremely obscure. '.fhc1·e can be no doubt that, in 
some i11stanccs, it is predisposed to by syphilis, ~crof'ula, or c:rnccrous affection:;; 

~;~i ~l~~t~r:~t o~;~~;~:~~.:b'\~a~1~,c:~iii1~l~~1r:::.tary; but, in general, it occurs without 

}~xoHoses arc of 1.wo kinds: the one hard and compact, the other softer, :ind 
more spongy. 1'hc hard, or iv(}/'!/ exoslf1si,,,, is a structure that differs both in 
appearance and composition from true bone. It is extremely comp:ict and white, 
haxin!--' a granular section closely resembling th~t of i\·ory, auJ p.rC!-'Cntin:; 
somewhat radiating fibres. In chemical composition, it is fou nd to differ from 
healthy bone in containing more of the pho:;phate a11d les!j of the carbonate of 
lirne, and also in the proportion of animal matters being smaller. This kind of 
exostosis principally grows from the flat bones, and a~ it. is genNally of small 
size, seldom produces much inconvenience, unle .... s it be by projC'ctin~ into and 
compressi ng important parts; thus, Cloquet relates the cao:.e of a tumor ol' 
this kind crowing from the pubes, and perforating the bladcier, and they are 



occ:1~ionally found to project into the orbit, or from the inner table of tho skull, 
upun the brain. When th.cse bony tumors arc left to themselves, they usually 
lic<.:u111e stationary after a Lime. In some instances they b;we Leen known to 

ol;~I~~~~' t~l:.~i\~a~:~~gi~i~~~;'~~~ jt~·;~:.1l~~:~~ tj}~~fu~ll::S~ll which they arc Situated. 

The spougy, caucellous, or cellular cxostoscs grow rapidly, often attain a con· 
si<lernble size, and are very commonly multiple. When numerous, they will 

;:~~;:,~:.;'.:7'~~=t;f :~~r,;:1:f:;~~YE::~~~~'
1

t£~;~,:~:~i::~~~J!·:·~~.~,~,~~:1t:r:~ 
globular, at others spinous. In structure an<l chemical composition, they arc 
i<lentical with cancclhted bone. 

rrhe symptoms of cxostosis are simply those produced by a har<l, thick, and 

r,::::~~:?~:(·~~,. '~~~::i~::~~?o'.~h~~'.11~:~,b~~":i~:,:~;Y~~'.,~::!c~·;:;~:'.:~:;;~:~;:i!;~ 
ulceration of the skin lying abo,·e it. 

1'reutrnent.-If an exostosis is so s ituated as to occasion inColl\·enicnceor 
deforniity, it will be necessary to remove it; and a!i it is a local disease, there 
is no fear of' its returning, pro\·idc<l this be fully done. If, howeYcr, the whole 
of it be not takc~1 away, it may gl'Ow again, and Stanley accordingly recommends 
that if it be so situated, 11s upon the cranium, that its base cannot be extirpated, 
potassa fusa or nitric acid shoul<l be applied to the part that is left, so as to 
produce exfoliation of it. The removal of these tumors is best effected by a 
lley's or chain saw, or cutting pliers. In some situations, as when close upon 
joints, or springing from the cervical vertebn:c, they cannot be interfered with; 
and in othe r cases, as occasionally happens in the neighborhood of the orbit, 
their density and hardness may be such, that the saw can scarcely work its way 
through them. rl'lierc is a peculiar kind of exostosis occurring from the upper 
surface of the last phalanx of the great toe1 pu.-:l1ing up the 11ail, and giv in)!; 
rise to great inconnnience. This may be removed by ex poising its base and 
cutting it off with a pair of sharp pliers, without amputatiu;; the toe. There 
is a species of bony fi'TOwth, called osteoma, consisting of :\ uniform elongated 
mass of new bone, deposited on some of the osseous surfaces, somewhat rcsem· 
bling a node, and differing from ordinary exostosis in uot Lcing pedunculated, 
that does not admit of removal, and is not ame uable to any treatment. 

E11clt01ulromulous, or osteo·rnrtt'!ayi11Qus tumors are of'tcn met with. These 
have already been described when speaki ng of' cnchondroma anJ its pathology 
(p. 398), and need not, c~nsequently, be more tlwn ~c!vcrted to her~. They 
usually require the resection or amputation of the aflcctcd bone, according to 
the at.tacbmcnts and size of the growth; but Stanley states that in so1uc cases, 
where the cartilaginous tumor of Lone is of small ~izc, it may be infiuenccd 
and eventually dispersed by the local application of iodine and mercury. 

Cystic tumoN of bone of Yarious kinds are commonly included under the 
terms osteo-sarcoma and spina vcntosa, which terms having also been occasionally 
applied to various other solid growths, whether of a fatty, fibrous, gelatinous, 
or cartilaginous character, as well as to various kmds of mali~nant tumor 
springing from bones, have occasioned mqrh confusion in the pad10\o~y of 
these affections. 1'be cystic tumors of bone have been well described by 
1'TClaton. '.l'hey consist of cysts, haviugnrious kinds of fluid and solid contents. 
'.l'he cyots may be unilocular, and tl~cse arc common!?' filled with solid matter, 
or u1ultilocular, and they then eonta111 fluid. 'l'he soli<l ma8scs are usually of a. 
fibrous or fibro-cartilaginous character, filli11g up completely the cavity in which 
they arc situated, and then attiiining a very considerable size. They occur pri11-
cipal.ly about the ja":s and articulur end.s of long bones, ~spe.cially the humcru~, 
the femur, auJ Lhe tibia. The cysts with fluid or scu11-flmd contents attai11 a 
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of Lone, condtituting very serious but not very rare forms of c:inccr. Two 
distinct forms of cancer of bone arc included in this disease. In oue form the 
morbid growth is central, springing from the medullary canal; in the other it 
is puiplt~nd, being attached to the compact osseous substance. Encephaloid 
of bones is h:nder and more fibrous-looking than the same affection elsewhere. 
The cancer-cell also is not so well marked, and indeed urny be absent altogether. 

In the antral cancer of bone, the tumor is found to grow in the substance 
of, or to spring frolll, the interior of the medullary canal of the bone. lt is 
usually situated at or about the articular ends, expanding the bone, which be
comes completely enveloped and incorporated in the structure of the growth, 
either in the form of osseous rays diverging from the centre of the tumor, or 
wore rarely as a thin shell of bone surrounding the mass, as in the more si11q;lc 

f ~o;~~~~ 8 
i ~ p~: ~t~~nf h !~0 ~~: i!h~:r~~ss:;· dis~~~~~: ~~t~.~~'. l~i~:I~ ~~~~n ~ ~~ ~\ \!~1 ):~1 \;1~~;~~ ~~ 

the whole of the bone; the freedom of communication between the upper and 
lower ends of a long bone is so great, that, as has been shown by llichet. water 
injected at one end exudes \n a few seconds at the other. Hence the juices of 
a malignant structure might easily traverse the whole length ol' the bone, and 
we accordingly find on examining the osseous ti::.sue at a di:;rnucc from the 
tumor, that there are red patches in it here antl there indicative of its infiltra
tion witb the morbid structurn. 

In the peripheral form of cancer of bone, which is probably tlrn most common 
yariety, the os.seous tissue is not so completely in\'aded; for, although the dis
ease may be situated upon, or be in intimate contact with, the outer layers of 
the bone, which are incorpor2.ted in it, it does not extend into the cancellous 
tissue, or the iucdulla.ry canal. The tumor appears to spring from the perios
teum, and after remoYal and maceration, stalactitical projections :w<l radiating 
fibres 111ay be traced into it from the outer layers of the bone. In this form of 
osteo-cancer, the muscles that are attached to the affected portion of bone will 
often be found to be extensively infiltrated with cancer.cells. 

These tumors, whether central ur peripheral, are chiefly of the cnccphaloid 
species of cancer, and are met with in all stages of dcYelopment. aud of' decay 
Occa~ioually, some colloid, and more rarely mclanotic matter is intcrrnixed; 
but scirrhui>, I believe, is never found in bone. They most frequently occur in 
the head of the tibia and the lower cud of the femur; occasionally in the 
humerus and in the jaws, more especially about the antrum. It i3 a remark
able fact, long ago pointed out by Petit, and more recently iusisted on by 
Hichet, and which 1 have often had occasion to verify, that although the 
epiphysis may have been completely cOn\'erted into enccphaloid watter, the 
cartilage of incrustation and of the neighboring joint (fig. 217) never becomes 
implicated; and this, although the growth may eventually invoh·e and include 
the whole of the rest of the articulation, by extension to the capsule and its soft 
parts. When intenrnl organs become secondarily affected in these cases, the 
depo:sit will generally be found in the luni.:·s. 

The symptoms of these tumors are a~ follow: there is a rapidly-growing 
enlargement of the bone, usually with much lancinating pain, having a globular 

~~a~~~tfe;!il~~ :.li~1tic~::~r~~~1~~~:~e~la~:~1i~~~ct~J~~n~~rt~l~I~~ ~.~;:~s,c~~~~!.1~~1r1t~ 
Lecowcs discolored, being e\•entually implicated in the morbid ma!'s. In 
~ome cases fracture of the bone takes place at the affected part (fig. 21G); the 
neighboring tissues are speedily contaminated, the lymphatic glands _become 
enlarged, cancerous cachexy sets in, and the patient eventually sinks. In other 

~;~~!~ ~fa!~~ ~~:ea~~~etsse1e~s~i~;i~~·~~~~~g1~1i~t v:t1:~~8de~!i~~~1\1~c1iF ,!!~~l ~~:1,~ 
fol \·iolence. So lo11g as the disease is confined within the walls of the boue, 
iL deYelo.lJS itself but slowly, and does not shuw much disposition to affocc the 



()Q~ STr:l"CTl'RAT, CHANGES IX llO;\E . 

constitution. I had lately a p:iticnt under my care, a man whose thich I :un
putatcd for cancer of the head of the tibia, that had existed lbr four ycard 

F 10. 21fi. Fm. 2Ji. 

without contam inating the neighboring pa rts, whose 
twund, and who made a good recovery. But whe n 
eng:.i~ed, t he system is speedily contaminated. ln some 
a thrilling kind, with or without a blowing murmur, is -"-·'---•'-- ------.,"'
especially in an advanced stage of the affection, whe n 
tumor is greatly increased. 

'J'hc diagiwsis of osteo-c011cer has to be made from other tumors of bone, and 
from ancurism. 1'he malignant g rowths of bone may readily be confounded 
wiih thm;c various forms of noo-malignant disease that are commonly included 
under the term spina vcotosa. In making the diagnosis, we may reasonably 
come to the conclusion that the growth is canccl'ous, if it occur in early lifo 
before puber ty, or between this per iod and the early adult age; if it increase 
with great rapidity, and with much pa in, espec ially of a lancinating character j 
if, to the touch, it present a somewhat diffused pulpiness, with much elasticity, 
~rcat tension 1 and, at points, a semi-fluctuating feel; and, more especially, if 
the veins are greatly enlarged and torluous1 the 11eighboring lymphatic glands 
inrnh·cd 1 and cachexy ultimately setting in. 'These conditions differing from 
ihe slow growth, the more circumscribed character and more solid feel of the 
11011-malignant tumor~, which h:n1e no tendency to the implication of 11eigh
l1oring structures, and which occur at later periods of life, usually enable us to 
11Jakc the diagnosis. 'l' here is oue tumor, however, viz., enchv11.Jn1ma1 which 
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ol.'C':l."iL111ally in the rapidity of its growth, closely rcsemhlcs the malignant dis. 
L:l"t'.... Herc the diagnosis is confc.,to;edly extremely difficult, though the mJre 
soJiJ character, the Jess degree oC elasticity, and the aiJ!:oCllCC of lymphntic Cll• 

~·::;~~1~:1\{a~~r~n:;t~~~:0~f~;~~~~~~5o~:n~~~~fs, will often enable us to establish 

'fhc diagnosis from aneurism is necessarily unultcndcd by any difficulty so 
long as the sac is pervious to flui<l blood, and prescuts the characters that are 
met with in this condition. But if the sac have become consolidated by the 
dcpo:sit of stratified lamina, and thus have assumed the characters of a solid 
tumor, it may readily enough be mistaken for a tumor springing from the 
osseous structures, an<l <Hnputation has occasionally been performed on this sup-

~r:t~0o0;no~; t~h:~~cf~~l~!' !~~'\~.:~, ,~!1~r~is:~~~ o;;1~ 1t1J~i1!~0~{~~~sa~~~!~~nd~=i~~~ 
more especially paid to the early symptoms of the tumor, when the aneurism 
wa!\ ~till filled with blood 

1'rN1lmt1.t. - ~o means are of any :wail in cases of ostco-canccr except the 
remi.n•al of' the part diseased by amputation or excision. These operations arc 
however not ,·cry promi:;in~1 as there are few forms of cancer in which the 
dkea.:oe returns more rapidly iu a secondary manner, than that of the buncs. 
The rapidity of recurrence will1 howcver1 greatly depend upou the form of the 
disea~c, the time at which amputation is performed, an<l on the part where it is 
practi5'=ed. It should alway~ if' po:-,;sible be had recourse to in the earliest st:.ige 
ot' the disease, before glandubr or constitutional infection has set in. lf the 
glands arc enlarged, and cachcxy has already occurred, little can be expected in 
the wny of uhimate cure, but yet I have know11 cat.cs in which, even under 
these unfavorable circumstances, the patient has made a good recovery; his 
life h:n·ing been prolonged for months . I believe that return is much more 
ispeedy and ecrtaiu after amputativn in the peripheral than in the central form 
of o~teo-canccr, pro,·ided in the latter the whole of the Lone has been removed, 
owin~ to the more cxten~ive contaminations of the soft parts in the former than 
in the latter case. 'J'he selection of the line at which amputation should be 
perfor111cd is of great importance, and the result will materially depend upon 
lhe judgment displayed in this. If the limb be removed in the continuity of 
the diseased bone there must necessarily be a great probability of the very ra.pi<l 
return of the morbid action in the stump, and this probaLility amounts to a 
certainty in those cases in which the disease is central, a11<l in which the whole 
of the rncdullary canal and c:rncellous structure are implicatcd 1 and infiltrated 
with cancer. In cases of peripheral osteo-cancer, this re-tum iu the same bone 
may not take place; indeed, I han seen one case of the kind in which the 
<li;-,ea:;e affected the lower end of the tibia, and that bone was an1putated in its 
upper thirdj in this case, after a lapse of .some months, fatal recurrence of the 
disca~e took place in the pelvic boucs, but not in the stump. As, howeYer, the 

' 11criphc:ral is more rare thar1 the central form of the disease, and as there are 
110 means of ascertaining the precise kind before removal, the rule, I think, 
should be defiuite to amputate at or above the next joint; at the hip-joint, in 
cancer of the femur; ia the thigh, for that of the boucs of the leg; anJ at the 
shoulder, when the upper arm is affected. 

Where the lower part of the femur, howc,•er, is i1wolvcd, amputation through 
the trochanters m:ly somctirnes be substituted for disarticulation at the hip joint, 
1he latter operation being so formidable and ~o fatal that the sur~con may think 
it advi~ablc uoL to subject the patient to so serious a ri:-k; or the ampurntiun 
rni.!d1t be performed throu7h the trochantcrs, anJ then the head of the Lone 
extirpatl'd from the acetabulurn. In this way the severity of the operation anJ 
the extent of iucised surface would l>e le.sscned, whilst the whulc ol' the diseased 
Lone would he removed 

lu the peripheral form of v.steo-cancer, however, the muscles inserted into tho 
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affected Lone often become speedily contaminated by the disease, and lhis con. 
tamination may spread widely through the subsrnnce of any particular muscle. 
Ilence I think the rule in these cases should be to amputate not only :1b0Ye the 
diseased bone, but, if prncticable, above the origins of the mui-cles in the ncirrJ1• 

borhood of the disease; thus if there be a malignant tumor of the bones of ~lie 
forearm, amputation shouhl be done above the humeral attachments of the mus
cles of the forearm. 

The propriety of excision of some bones, as of those of the face, in this di~
ease, mu~t depend on whether the morbid deposit is limited to the structures 
that can Le excised. This operation can rarely be advant<i)?eously practised in 
malignant tumors, there being in general too great an implication of the soft 
structures in the neighborhood to make such a proceeding justifiable. 

Sa11gui11c<J11s tumors are occasionally met with in bones; according to Stanley 
t110y are of two kinds. 1st. ~l.'hose in which' the turnor is compose<l of a ,.:l~
cular substance, having tl1e general characters of erectile tissue, and bearing- on 
section a clos.e resemblance to certain nevi (fig. 218). 'l'his tumor may be 
rc1M,·ed without the liability to reproduction. The 2d form of sanguineous 
tumor consists of a. cyst formed in the cancellous structure of a bone, and con
taining either fluid or coagulated blood. According to Stanley, this tumor ex
pands the os,<;cous walls, and will gradually cause ulceration of the skin and pro
fuse hemorrhage. The treatment consists in the amputatio11 of the limb, or the 
excision of the affected bone, as was successfully done by Travers, who rcmo\•cd 
a clavicle that was the !'leatofthis disease. 

P11lsot:11q t1mrnrs of bone, or osteo-(me11risms, though of unfrequent occur
rence, are of considerable importance to the practical sur7eon 1 on account of the 

difficulty tlrnt often ex-
F1c. :ll8. i~ts in establishing a 

diagnosis between them 
and aueurisms. It is 
only of late years that 
this kind of disease bas 
been fully recognized, 
and it is principally to 
thelaborsofJian<lyside, 
Nelaton. Stanley, and 
Roux, that we owe an 

1 ~~~~~~;~\'~'.ce with its 

'l'umors~prinp;in,!!.'from 
bone, whether of a carti
laginuus, fibrous, or r)·s
tic character, m:iy hin·e, 

AneuriFm by nnri~tomosis of one of the pnrietril bone~. pulsation communicated 
tothemfromaneighbor

ing intery; but the true pulsating tunwrs of bone owe their pulsations to some 
inherent peculiarity ofstruc:ture, which appears to consist either in the dc\'clop
mcnt of a v<iscular tii-:me of abnormal character1 or else in the ~illlple enlarge· 
ment and dilatation of the vessels of the bone. Jn the first, and mo~t frequent 
class of cases, those in which new tissue is developed in the osseous strncture, 
we usually find them partake of an encephaloid character; a creamy, curdy, or 
brain-like, soft an<l very vascular ma~s is formed as an essential and principnl 
coustituent of the tumor. This might co11sequently with propriety be terme l 
an euceplwlfJ-osteo-m1f'uri1;ma. This abnormal mass will be found to present 
every shade of transition from true encephaloid cancer to a purely >ascu\.;t.r 
tissue of an erectile character. Jn the second, and more rare form of the dis
ea~c, a structure is developed in the bone which originally, and, in many ca."'-i 
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throughout, is a vascular, erectile growth, closely re!'embling capillary nevus in 
its structure, composed of an infinity of blood-vei;:.sels, interlnciug in enry pos~ 
siblc way, so as to form a soft1 reddish-yellow tumor. In other cases, again, a 
hollow cavity is forme<l in the bone, scooped out of the c:rnccllous structure and 
ti\lt'd with blood, which is partly liquid and partly coagu lated, and into which 
arterial branches freely open. 'l'he shell of bf'ne surrounding this cavity is 
very thin and expanded, being usually absorbed at one point, where it often 
becomes at l n~.t perforated. This is the form of <liscase that constitutes the true 
aneurism of bone. 

1l'hcse various kinds of pulsatory tumor of bone lrnvc been met with in 
almost all parts of the body; most commonly the cancellous articular ends of 
the long bones, more particularly of the tibia. the radius, the humerus, and the 
femur, have been found affected. The pelvic bones are also not unfrequcntly 
the seat of these growths, and they ha,·e been encountered in the cranium, the 
ribs, and indeetl in connection with most of the osseous structures. 

In its early symptoms an ostco-aneurism closely resembles the ordinary forms 
of spina ventosa, being oval in shape, uniform, and elastic to the touch, grow
ing slowly, without enlargement of the nins or discoloration of the skin 1 cha
r:l.cters that it possesses in common with most other tumors of bone. The 
r<pccial signs by which it is indi,·idualizetl, however, are its pulsation and bruit: 
the pu\s:l.tion is Yery distinct, superficial, and commonly of a thrilling character; 
iu other cases it is directly impulsi\lc, and distinctly expansive; the bruit is 
most usually soft antl blowing, but not unfrequently harsh, loud, and whizzing 
In some cases the bruit is absent, though the pulsation continues distinct; this, 
accordin~ to NClaton, is most frequently the case in true osteo-aneurisma. Iii 
the puhmting encephaloid form of the disease, I have heard the bruit peculiarly 
loud, rnugh, and superficial. On compressing the main artery leading to the 
part. of the limb in which the tumor is situated, all movement and bruit com
monly cease in it, and it lessens in size. By pressing upon the tumor when it 
is thus diminished, it will commonly be found to ha,·e a bony margin, with a. 
central depression, more especially in those cases in which there is no encevha
loid entering into its composition, the growth being apparently composed of 
erectile and expanded osseous tissue, filled with fluid blood. 1n some cases, 
however, the tumor is fed by scYeral arterial branches, which may be fe lt dis
tinctly pulsating under the skin. This is more particularly the case when it 
occurs upon the bones of the pch·is and the scapula, and then the bruit and 
pulsntion cannot be made to cease in it. All these signs a1·e commonly ~ome
what intermittent, appearing perhaps in the earlier stages of the <lisease, and 
di~appeafing as it adrnnces; or the reverse may occur, the pulsation an<l hrnit 
Lecorning distinct as the dif>ease increases in size aud meets with more rcsif:>t
ancc in its outward grqwtb. 

Diogm1$is. - It L<1 of considerable importance in many cases to diagnose the 
different forms of pulsating tumor of bone from one another, some being of a 
truly cancerous character, whilst others appear to cousi~t of simple cxpani.ion 
~f the vai::cular i'icment of the bone, with atrophy of its osseous substance, a11d 
consequently the prognosis also in the two conditions is ,·cry ditlCrcnt. 'J'he 
true osteo·aoeurism has so many signs in common with the pulsating encepha
.Joid tumor of bone, that in many cases it is almost. impossible to effect the 
?iagno::;is; yet it is well to bear in mind tha.t the maligm111t form of the disease 
1:-. Hot unf'requently multiple, occurring, with pulsation and bruit, in more situ
ations thau one; thus I have seen growths of this kind, with their signs well 
marked, springiug both from the pelvis and ribs. '.J'he true osteo-aneurism is 
only met with in the articular ends of long bones, whereas the malignant dis
ease, though commonly occurring in these situations, is also frequently found 
seated in other parts of the body. Besides these, there arc two conditions 
which, in many cases, will enable the surgeon to determine that the vulsatiug 
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CHAPTER XLIII. 

DIS E ..\SES 0 F J 0 INT S. 

11'.flmnmation of the syno'l:icd membrane, the most common perhaps of all tho 
articular affections, may be acute, subacute, or chronic in its characters. " "hat
ever form it assumes, synovitis usually results from exposure to cold, especially 
in rheumatic or syphilitic constitutions. In these cases it commonly happens 
that. more joints than one are implicated at the same time; and the affected 
articulations arc most frequently those that are most exposed by the thinnest 
covering of soft parts, and by being e.specinlly suhjected to transitions of tem
perature, such a.:. the knees and ankles. Injuries of joints, as blows, bruises, 
wounds, or sprains, will also frequently occasion this inflammation; but when 
arising from this cause, it is seldom of an unmixed kind, being usually a.~~ociated 
with infiamruation of the other textures that enter into the composition of the 
articulation. 

As uncomplicated acute synovitis is ne-rer a fatal affection, it is seldom th::it 
we have an opportunity of studying its pathology. It would, however, appear 
from th~ result of the examination of joints in cases of synovitis from injury, as 
well as from the result of experiments of Richct, Bonnet, and others, who have 
induced traumatic synovitis in animals, that there is in the first instauce an in
flammatory congestion and vascularity of the membrane, attended by Jo,;s of iL::S 

Jicculiar_ satiny_polish. 'l'he sy_no,·ia is then increased in qua'.1tity, as well_ aH 
altered rn quality, becoming thin and serousi and after a time intermixed with 
plastic matters that are poured out with it. If the disease progress favorabl:, 
tbese products are more or less completely absorbed. If, huwever, as is more 
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rarely the case, the inflammation g-oes on to an unfavorable termination, the 
vnscul::irity and swelling of the synovbl membrane incrc~e 1 uutil nt Ja::;t it 
becomes so turgid and distended with blood and effused fluids, that a kind of 

~:11;;~~~i1:s o~~.:ti ;~~ui\~s ;a ~e1~!1~~' l fc~~~~l'c~st-l;Z~,~;~ :~~~d~n~o1~ 1:~~~~~1~!ti~~:u::;1~ 
thinnin!! and cro!'ion of the cartilage, and probably complete destruction of the 
joint, ensues. Jn Mhcr cases, granulations arc thrown out on the loo~cr pur
tions of the membrane, which, becoming injected with blood-vessels, con::titutc 
fringed and villous membranous ('xpansions, lying upon the subjacent1 disinte
grated, and eroded cartilage. 

'fhc termination of synovitis will depend nrninlyon its cause. When of a 
simple uncomplicated character, arisin_;.r, as the result, perhaps, of rheumatic 
influences, it will in most cases terminate in complete resolution. In other 
instances, however, plastic matter may be thrown out, that cilher assumes the 
form o'. ~arty .vegeta_tlon or concret~ons. within the joint? o~ of bands stretchin:; 
acr01~s its mtcnor, or mcorporat_cd with its capsule, occ_as10111nf! 1uorc or less per
manent stiffness. When synov1tis arises from wound it usually goes on to sup
puration within the joint, supcrfici<tl erosion or Jisintegration of the cartilage, 
and enntually, if the limb be not remornd, to complete disorganization of the 
interior of the articulation, and to more or less complete anchylosis. The same 
happens in the puerperal infbmmations of joints, and in those that arise from 
pycmia, in which cases the morbiJ action commencing on the synovial mcnibrane 
extends downwards to the cartilages, eventually leading to destructive disori,'"aui
zation of them. 

'fhe ~wmptums of synovitis consist of pain and heat of the joint, with disten
sion and fluctuation of it. ]fit be larp:c and exposed, the pain is se\'cre, cs11e. 
cially at night, being greatly increased by moving or pressing upon the articu
lation; it is usually sharp, but when the disease occurs in rheumatic or gouty 
constitutions, of a guawing character. In purulent synovitis occurring from 
pyemia, it is usually Ycry superficial, indeed almost cutaneous. On laying the 
han<l on the joint it will be felt to be hot. 

The swelling of the affected joint is considerable, and eYidently depends on 
the accumulation of fluid within the synoYial sac, the extreme outline of which 
is rendered opparcnt by the tension to which it is subjected. Thus in the knee 
it rises up high in the thigh under the tendon of the quadriceps extensor, in 
the elbow under that of the triceps. There is but little if any effusion into the 
surrounding tissues, and hence the outline of the joint can be distinctly felt, 
and undulation perceived in it. The limb is usually semiflcxed, as gi"ing the 
patient most ease, and the joint cannot be moved. 'l'he constitutional febrile 
disturbance is tolerably severe, especially if the affection occur in a rheumatic 
constitution. 

The disease, at first acute, may terminate in a subacute or chronic form; or 
subacutc at its commencement, it may fall into a chronic condition. Chronic 
synovitis is characterized by all the symptoms of tbe acute variety of the di~ea!::t, 
but in a less scYere degree. The swelling and weakness of the joint are the 
most conspicuous local conditions. In some cases, the swelling from accuwulateJ 
serous fluid is so considerable as to constitute a true dropsy of the joint,l1!Jrlra1·
throsis. 'fhis accumulation of fluid, partaking in various degrees of the charac
ters of serum and synovia, is usually preceded or accompanied by cviJence of 
synovial inflammation; but, though this generally happens, it is not invariably 
the case. Richet, in particular, has recorded inst.wees from which it would 
appear that inflammatiou is not a necessary, or invariable occompanimcnt of the 
affection, the synovial membrane being indeed preternaturally white, and looking 
:is if it. had been washed or :soddened; and though these cases are rare, tho~e 
that commonly present thcmseh'cs to the surgeon being of a decidedly inti.aw· 
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matory character, yet their oC'casional occurrence is sufficient to establish the 
existeneeof apnssive1 asw<'llasan inflammatory form of the disease. 

The presence of an abnormal quantity of fluid in the joint is always readily 
perceiYed by its ~uctuation and undulation, by the deformity that it produces, 
and by the peculiar shape that it communicates to the part. Thus in the knee, 
which is the most common seat of this affection, the patella will be felt to float, 
as it were, on the subjaeent liquid; and the capsule of the joint projects dis
tinctly in three ::.ituations, viz., on either siJe of the ligament.um patcllx, and 
above that bone. In the elbow 1 there is a soft and fluctuating swelling on either 
side of the olccranon, and under the tendon of the triceps; and in the shoulder 
there is a general soundness and distension of the articulation. It is said, that 
in some cases, the distension of the joint has been so !!teat, that the syno\•ia l 
111embr;me has been ruptured, and the fluid poured forth into the surrounding 
cdlular tissue. In these cases, it is probable, howenr, that some destructive 
clinnze in the synovial membrane preceded its rupture. 

The chronic subacutc synovitis and hydra.rthrosis usually terminate favorably, 
but occa,..ionally, more particularly in strumous constitutions, the disease runs 
on to suppurative destruction of the joint. 'l'his, howeYcr, is rare, but yet its 
occurrence, in some instances, should make the surgeon careful not to conf'onnd 
thl' fiuctu:ltion of the serous accumulation with that of the purulent collection. 
In the latter instances there will always have been the precursory symptoms of 
inflammation. 

The t1·eatme11t oi synoYitis depends partly on the severity of the symptoms, 
and partly on the cause of' the disca.::e. If the inflammation be acute nnd arise 
from injury, it requires to be acti,·cly trented by ''cnescction, if the patient is 
young: and stronp;; but in all instances by the free and repeated application of 
IGerhe!\ to the inflamed articulation, followed b.v fomentations and accompanied 
by perfect rest of the part on a splint, or on pillows properly arranged. In some 
instances the cold irri~:Hion will be found to be of essential service; at the 
same time saline purgati\"Cs with antimony must be given, and the patient kept 
on:i low diet. 

lJ' the disease is of a rheum:itic character, leeches must be applied, followed 
l;yhot fomentation:-:, an<l re,.t of the part in the elevated position; at the same 
time, colchicum, with s<llines, if there be much febrile disturbance, and if there 
be much pain at nigl1t1 in cornbi11t1tion with Dover's powder, should be adminis
te1ed. In some instance::., where colchicum disa7rees, great benefit will result 
from the a<lmini::.lration of Do,·cr's pow<ler and calorncl, in small but frequent 
dosc!l. ""hen the disease is of::.yphilitic orig-in, leeches arc not often required; 
hut the application of bliste rs, followed by calomcl and opium, will be attended 
with marked succe::.s. 

When the syno\'itis iS1 of a i;mbacutc or chronic character, the same principles 
of treatment must be adopted, modified accord ing: to the intensity of the affoc
tion. In these forms of the di.<:ease, re.st is perhaps the most important clement 
in its treatment, everything else pro\'ing nugatory unless this be attended to; 
the limb is usually Lest fixed by leather splints, buckled on so that they may be 
removed in order to make the necessary applications to it. In these cases 
repeated Llistering-s o,·er the whole of the joint constitute perhaps the most use
ful local means that we poMess; in a more ach'anced sta,t::e, countcr-i r1·itation by 
means of stimulatin g embrocations, together with douches, either of warm 8ea
water or of some of the sulphurous springs, such as those of Harrowgatc, Aix, or 
BarCges, will pro\·e most useful; and when all inflammatory actiou has been 
subdued, and weakness of the joint merely is left, this should be properly 
s.trapped with soap-plaster, isprcad upon leather. Among: the internal remcdie.!! 
bkely to be of most service, may be mentioned the iodide of potass, either 
alone, or in some bitter infusion. 

In hydrartbrosis, rest and repeated blistering will usually proruote the removai 
30 
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Qf the fluid. In addition to this, the employment of pressure and friction, witL 
absorbent remedies, as the iodine or mercurial ointment, conjoined wilh the in. 
ternal administration of the iodide of potass, or a mild mercurial course, will 
often procure the absorption of the fluid. If these means foil, we have a nry 
powerful means of cure at our command in the subjection of the joint with tinc
ture of iodine. This plan, a sufficiently bold one, has been much employed in 
Paris by Jobert and Velpeau, and in I ... yons, by Bonnet. These SUTf!COns u~c 
the tinct.ure diluted with two or three parts of water. A small trochar is intro
duced into the joint, a moderate quantity of the serous fluid is Jct out, but not 
all, and then a corresponding quantity of the iodine solution is thrown in; and 
after being left for a fow minutes, allowed to escape. Inflammation of the joint, 
which is a necessary result of this ]Jrocedure, comes on. This is then treated 
by ordinary antiphlogistic means, and, according to the statements of the French 
.surgeons, bas in no case been followed by any serious conscquenccs1 but in 
several instances by a complete cure withont anchylosis; a new and healthy 
action having been imprinted on the synovial membrane. 'l'he mode of treat
ment. does not appear as yet to lrnve met with much support in this country, yet 
it certainly deserves a trial, though it should not lightly be had recourse to1 as 
it is e,·ident that the induced inflamnrn.tion might exceed the expected limits. 
After dropsy of the joint has been removed, the articulation is usually left weak 
for some length of time, in consequence of t1rn stretching to which its ligaments 
lrnve been subjected; here cold douches and an elastic bandage will constitute 
the best modes of treatment. 

By arthritis, is meant inflammatory disease of an acute or chronic kind, of the 
wl1oie or greater part of the structures that enter into the formation of a joint. 
Tl1is affection ma.y commence in the synovial membranes, and then spread to 
the other articular tissues, or it may begin in the cartilages or bones, and in 
some rare instances it may perhaps take its origin in the fibrous capsule sur
rounding the articulation ; whether it can ever commence i11 the ligaments is a 
question that is not; as yet satisfactorily determined. 

In artlnitis, the principal changes arc undoubtedly found to take place in the 
cartilages, at the same time it must not be supposed that all morbid appearances 
that are found in these structures arc the result of inflammation, as erosion and 
absorption of their tissue may take place, independently of any diseased action. 
The long-continued disuse of a. joint, as in the treatment of fractures, may occa
sion this; and in old people it is \'ery common to meet with a porccllanous or 
ivory-like deposit; on the articular ends of tllC bones, which, however, docs not 
pre\'ent the joints being used, though it may occasion stiffness and pain in them 
According to Quekctt this porcellanous deposit is of two kinds, one consisting 
of unorganized earthy matter; the other, of true bone, having the llaversian 
canals filled with phosphate of lime. 

In acute arthritis the cartilages arc usually found ulcerated and eroded in 
patches of varying size1 expoRing bone, which is rough and \'nscpbr. 'l'he 
remains of the cnrtilagc are softened, inclnstic, opaque, and thickened, nod 
scpnrate easily from the subjacent bone, which can be felt rough and grating. 
'.fhc s.ynovial membrane is usually thickened and very \'ascular; the vascu· 
larity being most distinct about those parts, where the erosions and grooves 
in the cartilage are deepest, and often assuming a dentated or fringed appear
:l!lce. In other parts, especially about the circumference of the joint, masses 
of plastic matter are deposited underneath, and upon the synovial membrane; 
these arc smooth and semi-transparent, having a somewhat fatty look; the 
ligaments are relaxed, vascular1 and softened, and the interior of the joint filled 
wii.h thin, flaky, and light--colored pus. Tho capsule and the cellular tissues 



around arc thickened, and ei ther infiltrnted with pus, or clogo-cd with 
kind of plastic matter that is seen in the interior of the j oi1~t. 'l'he 
encl of the bone is en larged, soft, and vascular; 
and in strumous cases may be the scat of F10. 219. 
tuberculous infiltration (fig. 219.) 

'L'he changes that take place in the carti
lages in this disease have exc ited much atten
tion amongst surgeons, and a. good deal of 
difference of opinion exists as to the mode iu 
which they are induced. ~lany surgeons 
hold the doctrine that cartilage being extra
Yascula.r, the changes that take ]Jlacc in it 
are accomplished through the medium of the 
contiguous synoviul membrane or bone, and 
consequently are secondary to disease of these 
tissues. \\'e may, I think, conclude that this 
disease of cartilage may arise in three ways: 
l~t. 1'hrough the mediurn of the syno\'ial 
membrane; 2d. Through the medium of the 
subjacent bone; and 3d. By means of changes 
taking place in the cartilage itself. 

1st. 'l'he destruction of cartilage, as the 
result of synovial disease, may best be studied 
in cases of wound of a joint. In these cases 
it will be found, if the joint be examined 
before complete disorganization of it has oc
curred, that the diseased action spreads from 
the synovial membrane, where it is most in
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tense, downwards into the substance of the cartilage, which, superficially diseased, 
becomes more healthy the deeper lhe examination of it is carried. ] rnmc<liately 
under the swollen, g-clatinous-looking, brightly-injected syno\'ial membrane, the 
cartilage will be found to be reddened, roughened, and softened. On exarninin~ 
a thin slice of this, it will be found to be composed of granular matter and 
nuclei of cells whose walls haxe di:.:appcarcd. At a little greater depth than 
this it will present an opaque matrix, with cells, ~0111e perfect, others imperfoct 
or dibintcgrafing, aud below this level we shall come to healthy white cartilage, 
with clear matrix and well-formed cells. 

The disorganization of 1be cartilage will enntually go on to its complete 
reruO\'al, and to the exposure of bare and roughened bone. It is in this way 
that destruction of joints as the result of punctured wounds, pycrnia, or puer
pcr:d inflammation, results. 

Aston Key ad\•ocated the doctrine that a peculiar disease was set up in the 
synovial membrane by which a fimbriatcd or fringed vascular network or lissue 
was formed, by means of which the cartilage was absorbed; and that as this 
membrane extended, so did the removal of the cartilage go on. That an 
appearance of this kind in inflamed joints is of common occurrence is doubtlces 
the case, but Goodsir has shown that Key erred in attributing the di,.,integra
tion of the cartilage to this membrane; for he states that a fibrous tissue forms 
in a diseased joint as the result of the disintegration of the cart.ilage, and that 
this, which is connected either with the synovial or ossc'lUS surfaces, speedily 
becomes Yascular. So far, therefore, from being the organ by which the c:irti
lage is removed, it is the result of prior disease in this structure. At the same 
time it cannot, I think, be doubted that a villous injected state of the spovial 
membrane will modifj the nutrition of the subjaccnt cartilage in such a way, 
that disintegration, erosion, and apparent ulceration of it will ensue. 

2d. Disease of cartilage primarily dependent on morbid action in the sub-
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jacent bone is, I belieYe, one of the most frequent modes of the disorganization 
of joints in strumous subjects, and most certainly leads to those rapidly dc::itruc. 
tive affections of joints, in which amputation or excision is required. In thc~e 
cases, either as the result of violence, or from constitutional causes, the articular 

Fio. 2:20. 
ends of a bone, or the whole of a bone if 

~~::1~~d1 ~~1~l~~st,a~~~
1:1~;~z~:1~: ~~~~~~~~~~ 

infiltrated with tubercle. (Fig. 2~0, o.) 
In consequence of this disorganization of 
the osseous tis!;;ucs, the incrusting rarti. 
lnge becomes detached, its under or at
tached surface softened, and at last per-

F!.~~~;~: ~~~P:r.~:~~:a§;i,:;!!.~fr:i:: .r:;; 
place in a direction from below upwar<ls. 
So soon as perf'oration occurs, the whole 
of the interior of the joint becomes acutely 
inflamed and suppuration is set up in it

1 

the ligaments loosen, and complete disor
ga!1ization ensues (fig. 220). On examin. 

ing the diseased patch of cartilage in such cases as these, it will be found to 
correspond to the carious or tuberculous bone, from which it is separated by 
some bloody fluid; it will also be seen that the under edges of the erosion or 
perforntion in the cartilage arc separated to some extent from the subjaceut 
bone, from which they readily peel ofl~ and that they are bevelled off towards 
the aperture. 

3d. 'J'hat cartilage is susceptible of primary change of the nature of inflam
mation or ulceration, induced by the action of its own Yes~els, is the opinion of 
lhodic1 )Jayo, and Liston, all of whom lrnn observed true nscularization of 
cartilage. This condition, howc\'cr, is extremely rnre, and is certainly not one 
of' die more common forms of joint-disease, seldom occurring except in the 
more chronic stages of arthritis. 

These, however, arc not the sole changes that take place in cartilage in 
arthritis; the obser\"ations of Goodsir, of lbincy, and of .Redfern1 all point to 
the fact that cartilage, like other extraYa$cular tii:;sucs, is subject to other trans· 
fOrmations1 indcpcndcut of the prolongation of nssels into it. 'l'hc changes 
that ensue are, acconling to l\edfern, of the following kind :-The carrilagc
cells enlarge, become rounded, and granular.looking, and instead of containing 
two or three nuclei, a considerable number are enclosed in the cell-wall; even· 
tually these corpuscles break up and are disinte~rated. The matrix of the car
tilage now softens, and according to Redfern, splits up into fibres or bands which 
become nucleated. A species of fatty degeneration also, as pointed out by 
Hainey, takes place, and helps to soften and break down the structure of the 
cartilage. In the more a.d,·::rnccd stages of disease of' cartilage, we finr.l. 
of lJorcellanous deposit attached to the cuds of the bones in plates and 
taking the place of the eroded cartilage. 

Jn other cases, again, a soft, pulpy, nnd vascular fibro-plastic deposit of a 
greyish, ashy, or reddish-brown color, with whitish streaks of a firmer matcri:il 
running through it in Yarious directions, takes the place of the cartila_tre that 
has been rem0Yed 1 or that has undergone fibro-ccllular degeneration. On CX· 
aminatiou under the microscope, this will be found to be compo~cd of plastic 
material, with cartilage-corpuscles intermixed, and with the subjaccnt bone in 
a state of disintegration and softening. 1'his condition of joints [ believe to be 
analogous to the "pulpy degeneration of the synovial membrane" of Brodi~. 
Lt would appear, from the microscopical examinations that I have made of this 
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material, in ,·arious cases after the remo,·al of joints, to which my attention was 
first directed by Dr. Quain, as occurring in a patient of his, whose elbow-joint 1 
excised, that it is eit ~1 er fibro-~ellular <le.genc~ation of the cartilage, or an impe1:
fcct attempt at reprur set up Ill the art1culat1on, after the removal of the cart1-
lnrre by previous disintegration and disease. On making- a vertical section of 
th~ surface of the diseased articulation in the case alluded to, it was found that 
the pulpy and villous substance covered the bone to the thickness of a line and 
more in some parts. The bone was found to have its cells filled with oil-gfo
bules, but surrounded by tolerably healthy osseous tis!'UC, showing the usua l 
bminre and bone-corpuscles. Nearer the diseased surface the laminre and cor
puscles became less distinct, and, stiU ne:ner, the cells of the bony ti::o::uc 
tippcared to be surrounded merely by a layer of fibrous texture, in which inc
gular particles of bone were observed. These particles, which were elongated, 
irregular in form, and rounded off at the angles, were nry aptly compared, by 
]lr. Quain, ~o crystals in a. state of solution . At the diseased surface, the place 
of the cartilage and synovial membrane was occupied by a fibrous texture 

~~~1~~~~~1sg g!~n ~~~~s~~~~·~1~s.tha;rr~;~j~~l:~s~~sc~~1~~~ti~1~~~, ~!~!~;;~~1i'u ~0t~1t:is:\~~ 
11rocess of softening as the bony }larticles already mentioned, appeared in this 
fibrous texture. The morbid appearances found in this case were so character
istic that they may be taken as the type of this peculiar morbid condition, which 
J haV"C since repeatedly met with in other articulations besides the elbow, more 
particularly those of the fingers and the knee, and which always. I believe, eon
i:.t.itutes an incurable form of disease. I ban only met with this condit ion in 
in~tances in which the articular affection has been of ''cry old stand ing, and 
fallen into a truly chronic state. 

When repair takes place in a. j oint, the cartiln)!CS of which have been eroded 
or destroyed, it is by the articular ends of the bones becoming connected, and 
the surface from which the cartilage has been removed filled up by fibro-cellular 
tissue, forming a. kind of cicatricial material that lea,·cs the joint permanently 
stiffened. In other cases again, porcellanous deposit takes the place of the 
eroded cartilage, and, in some instances, the exposed osseous surfaces may grow, 
or become soldered together, forming a perrnanent anchylosed and immoYable 
state of the articulation. Under no circumstances docs cartilage, wJ1en once 
destroyed, become regenerated. 

Caust>s.-In some instances, acute necrosis of the shaft of one of tl1e long 
bones, as of the tibia, will run on to destructive action in the termin::il art.icula
tions, the cartilages becoming undermined, softened, and perforated. It not 
unfrequently happens that the arthritic disease is the result l)f a morbid condi
tion of the articular ends of the long bone~, or of those short bones that enter 
into the formation of the joint; this we espec ially see in diseases of the foot, of 
the elbow, of the knee, and hi p; but it is a condition that, I believe, may occur 
in any joint. The bones usually become, in the first instance, the scat of tuber
culous infil tration; this runs into unhealthy suppuration, which gives rise to 
caries and limited necrosis (fig. 213, a); as the diseased action approaches the 
articular surface, the incrusting cartilage becomes loosened, detaches, and at the 
same time gradually disintegrates, and becomes perforated (fig. 213 , b), nutrition 
in it being arrested or modified by the morbid state of the subjacent bone 
When once the cartilage b{'comes affected, the whole of the interior of the joint 
speedily suppurates, and is dcstro)·ed. In other cases, inflammatory congestion. 
but without the formation of tuberculous matter, takes place in the articular 
ends, which become somewhat expanded, and then, without any suppuration 
occurring in the osseous structure, the cartilage ~radually separates or peels off, 
and becomes softened and necrosed. This condition is often met with in dis. 
caRe of the tarsal articulations. 

Diseased action is very seldom primarily set up in the ligaments of the joint, 
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though these: !<trncturcs commonly bcconie elon,!!ate<l. softened~ and dcstroyet1, 
as a cons(>quence of other forms of articular disease. But. though primary inflam
rn::ition of the li~ame nts is so rare an affection as to ha\'C been denied by many. 
~·et it certainly docs occasionally occur. This is especially seen in the hip-joint1 

where the inflammatory affection may commence in the ligamentum tcrcs; illus
trati,-e of which there is a. very beautiful model in the University College 
Museum. 

Inflammation may commence in the fibrous capsule of the joint : this we find 
more particularly to be the case when the affection is of a rheumatic charactc>r; 
in these cases inflammation, running into suppuration and slough of this struc
ture, will common ly spread to the internal parts. In some instances, this forn1 
of disease gives rise to the deposit of masses and layers of bone in the cellular 
structures outside the articulation. 

Arthritis commonly results from wounds of joints, or injuries, such as sprains 
and fractures occurring in their vicinity, more particularly in young people, and 
in tJ10se of a lymphatic constitution. It also occurs as a not unfrequent accom· 
paniment of pyemia (p. 381), and of some of the morbid conditions of the puer
peral ~tale. The puerperal inflammation of joints is of a very destructive cha
racter, most generally speedily terminating in suppurati,·c disorganization. One 
or seYeral joints may be affected, and the knee is the one that I have seen most 
frequently and seriously involYcd. Puerperal arthritis probably depends upon 
a purulent i11fection of the blood as the result of uterine phlebitis. Artlnitis 
not unfrcquently occurs as a consequence of scarlatina, and I have especially 
seen the knee-joint affected in a.destructive man11erafter this disease. In some 
forms of albuminuria there is also a ~reat tendency t.o inflammation of the joints, 
:rnd indeed I have so frequently seen tJiat form of renal dropsy which follows 
:-carlet fever accompanied by se rious inflammation of some joint, as almost to 
look upon one condition as the sequence of the other. 

The symptoms of arthritis tJrnt arc most marked are the pain, heat, swelling, 

~;ll~f! ~e~~ l~~:l :~o~~tii~::~cti;~l~~i~~-at '.I~~: r;~~i:~to~t:;c~~l:e:~~i'tl~e~:~~~y' ~~: :~~~~~~ 
bea r the bed to be touched, the room to be shaken, or the slightest movement 
communicated to the limb: any attempt at exami nation of the joint in such cases 
being attended with insupportable a[!ony. 'There are usually nocturnal exacer
bations, at1d the pain is commonly reforred with especial severity to one })articular 
spot in the joint; thus it is generally felt at the inner or under side of the knee· 
joint, and at the outer aspect of the hip. 'The heat of the diseased joint is 
considerable, and is often accomp:rnied with more or less superficial rcdncs:-. 
The swelling is uni form, involving the whole of the articulation, and not pro
jecting at certain parts of it, as when the synovlal membrane alone is affected; 
it is generally 11ot very considerable, and has a soft and doughy, rather than a 
fluctuating, foe l. As the disease advances, howcYer, the swelling generally 
increases suddenly, and to a e:onsiderable extent, either in consequence of the 
irritation of the synovial membrane, or of the accumulation of pus within or 
around the joint. In many cases the synovial membrane gives way, and the pus 
from the interior of the joint becomes widely diffused through the muscular 
inrcrspaces of the limb, forming enormous abscesses and long sinuous tracts. 
The position of the affected limb is peculiar, and t.ha.t nttitu<le is insensibly 
adopted in which the pntient will have the greatest amount of ease; thus tJ1c 
knee is semi-flexed and turned outwards, the thigh is adducted, and the elbow 
is bent. Spasms or startings of the limb, often of a very sharp and painful 
character, come on at times, more particuhirly at night. 

ri'he constitutional disturbance is very severe, and of an actively febrile type. 
As the disease progresses, suppuration takes place within the jni11t1 which 
beromcs hot and red, with a good deal of throbb ing: pain, and at last fluctuation 
is perceived where the co,·crings arc thinned. In some cases the suppuration 
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occurs with very great rapidity, and lu::rntion of the head of the bone take~ 
place. In other cases an abscess forms external to the articulation, and exteusi\'0 
purulent collections become diffused through the limb. As the joint becomes 
loosened by the destruction of its ligaments, the bones become mobile, and grate 
against one another where the incrusting cartilage has been remornd, thus giving 
rise to very severe suffering. '!'he cartilages may however in some cases be very 
extem=ively destroyed, and yet no grating take place; this is owin~ either to the 
destructive action being limited to the edge of the incrusting cartilage, the 
opposing i;urfaces being sound, or ch::c to the interior of the articulation bein,2.' 
filled up with plastic matter after the removal of the cartilages. But thoui:rh 
abscess, either within the joint or external to it, usually forms when the bones 
grate antl the cartilage disintegrates, yet it occasionally happens that these con· 
ditions may take place-those symptoms that arc indicative of the erosion of 
the cartilage, such as painful st.artings of the limb, grating, and preternatural 
mobility of the joint, -and yet no abscess forms; all the symptoms subsiding 
under proper treatment, and the joint recovering, though perhaps with a certain 
degree of anchylosis. If suppuration take place, the constit.utional disturbance 
usually partakes of the irritative type, the patient suffering severe pain, and 
being worn out by want of rest. Hectic may occur and death from exhaustion 
and irrita.tion, unless the diseased part be removed; in other cases it falls into a 
state of chronic thickening, with perhaps fistulous openings leading down to the 
diseased structures, and in some of the more favorable instances the patient may 
rcco\·er, with a. permanently rigid joint. 

Abscess may form external to, but close upon, thu capsule of a. joint, and 
closely simulate disease of the articulation. In these ca~es the absence of serious 
constitutional disturbance, the irregularity of the swelling, greater on one sido 
than the other, the absence of all rigi<lity about the joint, and of' other severe 
local i;ymptoms, such as pain, starting, looseness, or grating, will enable the 
surgeon to effect a correct diagnosis. 

In the lreal'ment of acute artiliritis, perfect rest of the articulation is of the 
first moment. Unless this is secured no aftcr·trcatment can be of any avail. 
The limb should be comfortably supported on pillows, or laid upon a. well.made 
and softly.padded leather-splint; at the same time blood should be freely taken 
away by cupping or leeching the affected part, and this local depletion must be 
followed by assiduous fomentations. In the acute stage of the disease the internal 
remedy from which the most essential service may be derived is the calomcl and 
opium pill (gr. ij. and gr. ! ) every fourth or sixth hour, at the same time that 
a strict antiphlogistic regimen is persevered in. After the violence of the symp· 
toms has been subdued, the joint may be repeatedly blistered; but in many 
instances most benefit will be deri\·ed by the application of the actual cautcry. 
1J.1his agent, when properly applied, yields much more certain and successful 
results than any other form of counter-irritation with which I am acquainted. 
1J.1he patient having: been anresthetized, a cauterizing iron heated to a black-red 
heat should be rapidly drawn over the diseased articulation in a series of parallel 
lines, across which an equal number of cross bars arc again dra.wn so as to char 
but not destroy the true skin. A good deal of inflammatory action is thus set 
up, followed by slight suppuration. When this has subsided, the application of 
the hot iron ma.y1 if necessary, be repeated; in this way the deep gnawing pain 
will usually be readily removed, and suppuration of the joint may be averted . 
For counter.irritants to be of any use, they must be employed before suppuratiun 
has set in; I believe that it is only torturing the patient u1111cccssarily to have 
recourse to these agents when once pus has formed in the articulation. In order 
that full benefit should be derived from this plan of treatment it must be perse
vered in steadily for a. considerable length of time, and should be conjoined 
with a moderately antiphlogistic and alterative treatment. With this view, the 
bichloridc of mercury in doses of from k to /:z of a grain may be advaotageously 
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gi.ven ~~+h the compo~nd dccoction of sarsa~arilla, or, if there be. much debility, 
with the compound tincture of bark, nourishment, and even stimul:mts bC'inro 
conjoined with it, in proportion to the advance of the debility. When suppura~ 
ti on has taken place in this joint, more particularly if the skin covering it be 
reddened at any one part, the abscess ~hould be freely opened. 

In some cases, even when abscess has formed, the joint being perfectly loose 
and grat ing, by perseverance in the above plan of treatment, both local and con
stitutional, a good and usefu l limb may be left; and although there be mobility 
and grating, provided there be no sign of abscess, the surgeon should never 
despair of obtaining a satisfactory result. 

'!'he practice of making free incisions in to a, suppurating joint, as advocated 
by l\fr. Gay, is a g reat improvement on the former method of merely puncturing 
it. If a small ape rture only is made, air gets admixed with the pus, which 
becomes offensive and irritating-, and being unable to escape freely, sinks to the 
bottom of the articulation with dCbris of the disintegrated cartilages, &c., 
giving ri se not on ly to much local mischief, but to proportionate constitutional 
disturbance. By freely laying the j oint open, all this is preYcnted; exit is 
given to the pus through one or two incisions that extend the whole length of' 
the articulation; no constitutional disturbance can occur from pent-up and 
putrid matter, and the joint has a better chance of healthi ly granula ting. 

After the formation of abscess the prognosis is more unfavorable, when lar~e 
j oints such as the knee or hip arc affected; or, when tho~c are implicated 
which arc important to li fe, such as the articulations of the vertehrre i so like
wise, when the articular ends of the long bones are affected it is sel<lom that 
the joint can recoyer itself, as wi;i have caries or necrosis complicating its dis
ease and keeping it up. When the ar ticu lation is very sinuous as in the carw•c:, 
or when a number of small joints communicate with one another, if not directly 
by synov ial membrane, at all events indirectly througl1 the medium of ligament 
and of fibrous tissue, as in the tarsus, a. cure can scarcly be anticipated. In all 
these cases, hectic and great constitutional irritation usually come on i or the 
joint becoming useless or cumbersome, its remoYal must be practised either by 
excision or amputation. 

The result will at last in a great measure depend upon the state of the bones 
that enter into the conformation of the joint. lf these be sound, or not 
primarily affected, and the patient's constitution has got OV(lr the effect of 
the occurrence of suppuration in the j oint, anchy losis more or less complete 
may be confidently looked for. But if the articular ends of the bones be 
primarily or deeply implicated, then excision or amputation will be the only 
alleviation. 

When an inflamed j oint appears to be disposed to undergo a cure, its repair 
by anchylosis must be facilitated by keeping it in a proper position, such as 
will be most usefu l to the patient in :iftcr-lifc; the straigh t one fo r the knee 
and hip, and the semitlcxed fo r the elbow. At the same time it may be useful 
to strap the joint firmly in the proper position in the way recommended by the 
late Mr. Scott, when it is the knee that is affected, or when the hip or elbow 
are implicated, fixing it well by means of starch bandages. Scott's plan of 
treatment consists in spread ing on pieces of lint, the strong mercurial oint
ment, to every ounce of which 3j of camphor has been added; strips of soap
plastcr spread upon leather are then cut of a proper length and breadth, and 
the joint finnly and accurately strapped up , the limb having preYiously been 
bandaged as high as the j oint that is strapped. '.L'his dressing may be left on 
fo r a. woek or two unti l it loosens or gi\•cs rise to irri tation; over the whole a 
s tarch bandage may be applied. Jn many cases1 I haYe found it advantageous 
to strap up the j oint with a plaster composed of equal parts of the emplast. 
ammoniaci cum hydrargy ro and the emplast . saponis or belladonn ro. 'Ibc~e 
applications not only fix the j oint and promote the absorption of the plastic 
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matter that is deposited around it, but by acting as gentle rountcr-i1-rilau<la 
remov~ the remains of the inflammation that may be going on 

STRUMOUS DISEASE OF JOINTS. 

By "white-swelling" is meant a very chronic form of arthritis occurring in 
scrofulous subjects. These diseases present peculiar characters; the affected 
joint is en larged and rounded, the bony prominences being effaced by a uniform, 
doughy, semi-elastic, or pulpy swelling, occupying the interstices of the articu
lation. '11he integuments covering it prescne their white color, and there is 
usmlly but little pain felt except in moving the limb, and the position is always 
that iu which the patient has most ease, the joint being generally semifiexcd. 
'!'here is a. degree of stiffness and rigidity in the joint, and in cousequencc of 
the wasting of the limb from disuse, the affected articulation appears more 
swollen than it really is. 

'l1 his condition has not in many cases any definite starting-point, but appears 
slowly to supervene upon some sl ight injury, as a. tw ist, or blow, or stra in; at 
other times it commences with a subacutc synovitis, assuming: its peculiar 
characters by occurring in a strumous constitution, and is especially liable to 
happen in children and females. The general health docs not appear at first 
to suffer much, but as the disease advances symptoms of irritation and hectic 
declare themselves. 'l'hisaffcction is always characterized by a special tendency 
to run on to suppuration. 'l111is tendency may be checked by proper treatment, 
but in the great majority of cases it at last passes in to this condition. The 
joint suffers from exacerbations of intercurrent attacks of inflammation, the 
limb swells and becomes oodematous, and abscess finally forms in and around 
the joint.; often around, before it takes place within. When this is opened, the 
constitutional symptoms become more severe, hectic speedily sets in, and 
struruous deposit takes place in other organs, such as the lungs, which nt last 
carries off the patient. 

In this affection the tissues immediately external to the joint, as the fibrous 
capsule and the im·esting cellular membrane, arc always much thickened and 
infiltrated with fatty and plastic matter; this gelatinous infiltration having a. 
great tendency to run into unhealthy suppuration greatly adds to the mischief 
that ensues. In the interior of the joint we find much the same kind of 
changes that have been described as characterizing acute arthritis; the carti
lages have lost their polish, their elasticity, and their firm hard section, being 
softened, eroded, and disintegrated; the synovial membrane is removed in 
parts, and is here and there vascularized; in others it is replaced together with 
the cartilages, either by large quantities of the semi-transparent gelatinous. 
looking fatty deposit, or by the pulpy grey or brownish fibro-ccllular material 
that is met with in arthritis. The ligaments are inflamed, softened, and 
destroyed, being converted into somewhat similar materials; and the interior of 
the joint is filled with a purulent-looking synovial fluid, thin and yellow, usually 
containing a. large quantity of fatty matter. The bones uudcrgo important 
changes in this disease, the articular ends becoming expanded and enlarged; 
and though this was denied by Crowther, Russell, and others, it is affirmed Ly 
more modern surgeons, and I have had repeated opportunities of determining 
the fact. In all the cases I hat I have examined the osseous tissue has under
gone important changes, the compact structure becomes thin and expanded, antl 
the cells of the cancellated, filled with a bloody and fatty serous fluid. It is 
softened, often cutting readily with the knife, and owing to the deposit of fat 
presents a more homogeneous section than healthy bone. In many cases, tu
berculous matter is deposited in it. From this it would appear that the princi
pal changes that take place in a joint affected \lith white swelling consist in a 
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kind of fatty degeneration of the tissues that enter into tl1e formatiun of the 
articulation, associated with an unhealthy strumous inflammation of the parts, 
and the consequent deposition of considerable quantities of semi-transparent 
and lowly-organized plastic matter wh i.ch, in its turn 1 has a ten.deucy to undergo 
the same structural change, or to run mto unhealthy suppuration. 

In the treatment of white swelling, we must bear in mind that we have to 
manage a truly scrofulous inflammation and its effects. Our first object should 
be to pre\·cnt, if possible, the occurrence of suppuration. In the early stage, 
when the affection has come on insidiously, without any very active symptoms, 
we mu:;t trnst to general anti-strumous treatment, to tbe influence of diet, of 
sea-air, and the administration of alterativcs, cod-liver oil, and iodine. In the 
local treatment, rest, with perfect immobility of the articulation, is the most 
important element, without which all the rest is futile. 'fhe limb should be 
put into such a. position as is not only most easy to the patient, but that would 
leave the most useful member in the event of' a. stiff joint r(!sulting. If the 
symptoms arc of rather an acutely inflammatory kind, leeches may be applied; 
these, however, must be used as sparin;:dy as possible, being confined either to 
the earlier stages of the disease, or to the subdual of any more acti,·e iutercur
rent inflammation. Hest is best secured by leather or gutta-percha splints in 
the earlier stages, and at a. later period, by the application of the starch bandage 
to the limb. This kind of application will be found to give the most efficient 
SUJ)port, and will keep the whole of the limb perfectly motionless, so that the 
patient can take open air exercise, and walk with the aid of crutches, without 
the risk of injuring the diseased joint. In th is respect, the starch bandage 
presents great advantnges over the short leather splints generally used. It may 
readily be cut open opposite the diseased joint, so as to admit of the application 
of proper dressings to it. The actual cautery is extremely beneficial in these 
cases applied as directed (P· 615), or caustic issues may be put in, at a little 
distance from the articulation, so that there may be no risk of the inflammatory 
action penetrating to it. 

After all inflammation bas, in tl1is way, been removed, and nothing but thick
ening and stiffness of the joint arc left, measures must be adopted for removing 
these conditions, and restoring the flexibility of the articulation by frictions 
wilh somewhat stimulating and counter-irritant embrocations, and eventually its 
strength, by douches of sea-water. 'The swelling and puffiness that are lcfc, 
together with the deb ility dependent on relaxation of the ligaments, are perhaps 
best remedied by the use of Scott's strapping; but pressure should not be ap
plied so long as there is evidence of active inflammation going on in the articu
lation, which it would certainly increase. 

If abscess forms, this must be freely opened by an incision of a proper length, 
the joint poulticcd 1 and the patient's general health attended to, so as to pro
mote the evolution of granulations, and the prevention of hectic. In these 
cases, if the limb can be preserved, its after-utility, and the patient's corufort1 
will mainly depend upon the posilion in which it is allowed to ancbylose 

ANCHYLOSIS 1 OR STIFF JOINT . 

Anchylo~is is invariably the result of the destruction of a joint by ehronio 
inflammation, being the only mode in which nature can effect its repair, and 
consists in the more or less complete consolidation of the parts around and 
within the articulation. It is of two kinds: the incomplete, or Ji.bro-cellular, 
and the complete, or osseous. In the 1"ncornplete, or .fibru-cellular anchylosis, t~ie 
stiffness of the joint may be dependent on thickening and induration of ll9 

fibrous capsule, or on the formation of fibroid bands as the result of inflamma
t,ion within tho joint, or in consequence of the cartilages and synoYial meru-
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braae being in part or wholly 1cmove<l, and their pbcc supplied by a fibroid or 
fibro-cellular tissue, by which the 
articular ends are tied to~ether. F10. 221. 
It may also be materially increased 
by the tonic contraction of the 
muscles around the joint. The 
wmplcte or osseous anchylosis is of 
iwo kinds : in one, all the soft parts 
within the joint are destroyed, and 
the OS'scous surfac~s have coalesced, 
or are fused together by direct 
Lony union. This is mo~t com-
monly seen in the hip, knee, and / 
elbow (fig. 221). In the other, 
there has becnfibro-cellulardeposit, 
or degeneration within the joi11t, 
and the bones 1 united partly by 
this, are also tied together by arches or bridges of osseous matter, thrown out 
external to the articulation, and s tretching across from one side to Lhe ot.her 
It has bceu supposed that these masses proceed from the ossification of the 
ligamen ts, or even the muscles; but, from the inequality of their appearance, 
it is e\' ident that they are new and accidental formations. In the incomplete 
anchylosis there is always some degree of mobility, howcnr slight, and, indeed, 
perhaps only perceptible on deep and close examination. In the complete form 
of stitf joint, the articulation is perfectly rigid and immon1blc. It not unfre. 
quently happens, in old standing cases of diseased joint, that more or less com· 
pletc anchylosis is taking place at one part of the articulation, whilst caries or 
necrosis of the bones is going on at others. Under such circumstances, exci· 
sion or amputation will, probably, be the course to be pursued. 

The lreatme11t of anchylosis is, in the first instance, of a precautionary nature, 
-that is to say, that when the surgeon finds that the e:;tablishment of anchy· 
Josi .".! is, as it were, the natural means of cure adopted by nature in a deeply· 
diseased joint, his efforts should be directed to seeing that tl10 j oint becomes 
aachylosc<l in such a position as will leave the most useful limb to the paticnt:
thus1 if it be the hip or knee, that the anchylosed joint be in the straight posi· 
tion; whilst if it be the elbow, that it be placed at a right angle. 

When once the anchylosis has occurred, the treatment to be adoptt.d will 
depend partly on the degree of stiffness, whether it be fibrous or osseous, and 
partly on the object to be attained, whether this be merely the restoration of 
mobility in a part anchylosed in a good position, or the remedying of the <le· 
formity occasioned by faulty anchylosis. 

1st. In attempting to restore the mobility of a joint anchylosed in a good 
position, as of a. straight but. stiff knee, the surgeon may usually succeed if the 
auchylosis be only of a fibrous character, (when some degree of moYement will 
always be perceptible in the part,) by the employment of passive motion, 
frictions, and douches, more particularly with warm salt. water or the mineral 
sulphureous springs. ln the more obstinate cases, and where the immobilit.v 
appears to depend, in some degree, at least, on fibrous bands stretching across 
the limb, an attempt might be made to divide these subcutaneously. ]n 
doing this no mischief can result, for the synovial structure of the joint 
having been destroyed, no dangerous amount of inflammation can be set up 
in it. 

2d. When fibrous anchylosis has taken place in a faulty position, - if, for 
instance, the knee be bent, or the elbow straight, the first thing to be done is 
to place the limb in such a position that it will be usefu l to the patient. 'fhi!f 
ll1ay most readily be done by chloroforming the patient, and then forcibly 
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flHing or extC'ndin~ the limb, as the case may require, when with loud snap~ 
and cracks it will usually come into proper position. Should any of the tendons 
in the vicinity of the joint appear to be particularly tense, they may be divided 
subcutaneousl_v. The iuflammatory action that follows this forcible extension 
or ~cxion of the.limb is ~sually but.of a very t1~i\·~al char~c.trr; an enporating 
lotion and rest will speedily subdue 1t. Indeed, it JS surprising what an amount 
of "iolence may be inflieted on an anchylosed joint without any ba<l consc· 
quc~ces ensuing. After the limb has been restored to its proper position, 
passive motion and frictions may teud to increase its mobility. 

3d. When osseous :rnchylosis has taken place, and the position of the limb 
is a good one, it will generally be wiser for the surgeon not to interfere; except 
in the case of the elbow-joint, which, under these circumstances, may be excised 
with ad\'antage, so as to substitute a mo\·able for an immonible articulation. 
If the position be a faulty one, the osseous union may be divided. or a wcdcrc· 
vhaped piece of the bones may be taken out, and the position of the limb tl{us 
rectified . 

.J-th. Amputation nrny be required in cases of fau lty anchylosis with so 
much atrophy of the·limb as to render this useless, or in cases ln which there 
it> necrosed or e<nious bone co-existing with anchylosis aud rigid atrophy of the 
muscles of the limb. 

C H APTER X LI V. 

ON EXCIS I ON OF JO I NTS AND IlONES. 

To tlrn surgeons of•this country is undoubtedly due the merit of originating 
and carrying out the practice of excising diseased joints and bones with the 
view of saving a limb. by the remo\'al of those morbid structures that would 
otherwise have necessitated amputation. Although the older surgeons, dread. 
ing amputation, on account of the difficulty they experienced in arresting tl1e 
hemorrhage from a stump, had recourse to various gouging, scooping, and 
scraping operations in c:1ses of diseased bone, yet they never attempted the 
excision of a joint, or indeed the resection of a whole bone. 'fhe aniculatcd 
ends of bones were first excised in n compound dislocation of the elbow as fa r 
back as 1i58, by 'Vainman of Shripton, and afterwards by White, Bent, and 
Orred in cases of compound dislocation of the humerus. In li621 Filkin of 
Northwich excised the knee for disease, and in 1775, Justamond cut out the 
olecranon and two inches of the ulna fOr diseased elbow.joint. The first 
distiuct publication on the subject was by l\Ir. Park, in 1782, the object of 
which was to show that in some of those affections of the knee and elbow for 
which amputation had hitherto been considered indispensable, surgery possessed 
another resource "in the total extii-pation of the ui·ticulation, or the entire 
removal of all the bones which form the joints, with as much as possible of the 
capsular ligameut." In the same year, )loreau excised the ankle-joint, and 
F.Ome years subsequently, the head of the humerus and the knee-joint. 'fhe 
new practice made few co1werts, howe\'er, and in 1805, Mr. Park, in another 
publication expresses his mortification that it had not met with the success in 
this country that it deser\'cd, and that if it had not been for the l\loreaus in 
France it would have fallen into con1plete obli"ion. Although these operations 
continued to be occasionally performed, it ·was not until u. quarter of a. century 
later that they were again prominently brought before the profession, and the 
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second revi\'al was due to the Edinburgh sur~eons, chiefly to Liston and to 
Syme. Since then, they have continued to gai n in favor, and now constitute 
that departmeDt of surgery which has been termed the ccmsenati've, or more 
correctly the preservative. 

Before proceeding to discuss the different resections in detail, we must 
endca,·or to lay down some general rules for their performance in those cases in 
which they arc alone admissible. 

'fhe excision of an articulation may be practised for the fC,llowin~ reaso1is: 
1st. As a. substi tute for amputation in cases in 

sh·cly diseascd 1 that the patient will be worn 
unless it is rernoYed. Ilere a useful limb may 
the diseased part 

2cl. ln some cases of articular disease in which amputation would not be 
justifiable, excision may be done in order to hasten the cure, and thus to save 
years of suffering to the patient. 

3d. Exci!"<ion may be done in cases in which amputation is not practicable: 
as in disease of the hip-joint or temporo-maxillary articulation. 

4th. As a substitute for other and less efficient treatme11t1 in order to restore 
the utility of a. limb or jointi as in osseous auchylosis of the elbow, or faulty 
anchylosis of the knee. 

5th. Excision may be required in bad compound dislocations and fractures 
into joints, especially in gunshot injuries; as of the head of the humerus aDd 
elbow. 

As a general rtJl.c, such resections are more required for diseases of the 
articular ends of bones than for simple disorganization of a joint. If only the 
sofo structures of a joi11t are involved, it usually happens that without tl1e 
necessity of resection a useful limb will result-if' in the upper extremity with 
fair mobility of the articulation-if in the lower, with more or less complete 
anchylosis, not perfect. mobility perhaps, but yet sufficient for a fair basis of 
i-upport. But when the constitution is very ~trumous, or the bones very 
extensively affected, we can scarcely look for recovery of the limb to such an 
extent. as to become useful to the patient. 

For resection to succeed, the following conditions appear to me to be 
necessary:-

l st. '!'hat the disease be not too extensive, so that its removal would entail 
such an amount of mutilation of the limb, as to render it less useful to the 
patient than an artificial member would be. 'l'his is especially important in the 
lower extremity. If the bones are so extensively affected as to require to be 
shortened by a considerable extent-for several inches -a limb would be left, 
that instead of serving as a proper basis of support to the patient, would only 
be an incumbrance. In the upper extremity, lcngt.h and strcngLh are of less 
consequence than in the lower; the preservation of the band is the chief 
thing to aim at, and if this be effocted 1 the bones may be encroached on to a 
greater extent than is proper in the lower limb. 

2d. 'l'he <lisease for which resection is practised ~bould be allowed to become 
chronic before any operation is undertaken: for this there arc two reasons. 
First, because in the acute stage of disorganization of a. joint, it is not ahn1yE1: 
possible to say, however unpromising the case may appear, whether anchylosis 
may not result, so that as useful a. limb would be lcl't as could be obtained by 
~csectiou . ..Aud, i;econdly, if the)oint be excised whilst acute and active disease 
is going on, inflammation and diffuse suppuration of the mcdullary canal is apt 
to set in-a condition very apt to be followed by phlebitis and pyemia. In the 
only fatal instances of resection of the elbow-joint that I ha\'C witnessed, death 

r~:~l~:~tf~~u~v~~i:cc:t~~e, the operation having been performc<l whilst the articu 

3d. 'l'he soft parts al'iout the joint must be in a sufficiently healthy state 



622 ON EXCIS I ON OF JO I NTS A~D BONF.S. 

There arc two morb id conditions connected with the soft parts that may inter
fe re with the success of resection. First, they may be so thinned :md per· 
mcated by sinuses, and so adhe rent to the bones, that an insufficient coverinrr 
would be left. Or, secondly, the long-continued existence of strumous diseas~ 
in joints and bones may give rise to a great deposit of lowly-organized pla.o:. tic 
matter around the articulation. 'J'his material becomes insusceptible of healthy 
organization, and slowly suppurates. Sinuses form in it, the integuments cover
ing it become blue and doughy, and the soft parts around the seat of operation 
fall iuto a state of strumous disorganization that prevents alike the formation of 
a fiilse joirit, of osseous anchylosis, or of the healing of the wound, and thus 
leads inevitably to the ultimate amputation of the limb. 

4th. The state of the patient's constitution must necessarily influence the 
i:.urgeon materi ally in his determination whether to resect or to amputate. If 
the constitution be tolerably sound, or if the general health has given way, pro
vided that it has done so as the simple consequence of pai n, irritation, and 
continued discharge, resection will have a fair prospect of success. But if the 
patient be very highly strumous, or decidedly phthisica\ 1 there will be little 
prospect of his being able to bear up through the long co1waleseence that 
follows resection. A slig-ht degree of pul monary disease, however, that appears 
to be rather the result of' the long.continued irritation of the local affection than 
of any constitutional taint, need not be a bar to these operations. In such cases, 
I have several times had occasion to observe that the general health improYed 
rapidly after the removal of the loca l disease. 

5th. The extremes of life are unfavorable to resections. ~n very earl.v child
hood, these operations are seldom necessary, the natural processes usua lly suffi
cing, with very li ttle assistance, in eliminating diseased bone, and the disorgan. 
ized joints admitting readily enough of anchylosis. If the disease is too severe 
for this, it will usually be found to be associated with so strumous a. constitution 
as to interfere with healthy reparativc action of any kind. At advanced periods 
of life, destructive joint d!sease is n.ot very common, ::wd when it docs happen, 
it is generally not in constitutions fitted to stand up against the prolonged drai n 
consequent on these operations. It is at the early adul t age that the diseases 
most frequently occur that render resections necessary, aud at which these ope
rations are best borne. 

'Vhen a bvne, as the os calcis, has been entirely removed, it is never of course 
regenerated, but its place is occupied by a firm fib rous cicatrix. 

When partial excision of a bone is practised, the result varies according to 
the tissue that is remo\·cd. If a portion of the compact tissue is cut away, 
callus is thrown out. If it is the canccllous structure that is scooped out, the 
caxity left is filled up by a. dense fibrou..; mass, which may eventually ossify. 

When a. joint has been excised, either osseous or ligamentous anchylosis may 
take place, and the surgeon should endeavor to secure osseous union in some, 
fibrous in other cases. 'l'hus, when the knee has been excised, as a sound and 
firm limb is desirable, osseous anchylosis should if possible be brought about; 
whilst in the upper extremity, where mobility is of more use than strength, 
ligamentous union i:- most desirable. In these cases, the ends of tbc bones 
become rounded, and arc united by a dense mass of fibrous t issue which Cll\'e
lopes them, and to which the insertions of those muscles that are naturally 
con nected with the articular ends that have beell removed, become attacht>d. 

'!'he instruments requi red for resection are of a somewhat varied character; 
i;trong scalpels and bistouries, straight and sharp-pointed. In addition to these, 
I have found a. strong-backed, probe-pointed bistoury, with a limi ted cutting 
edge, of great utility in clearin~ the bones. The pliers should be of \'arious 
sizes and shapes (figs. 205 to 208), and gouges will be found useful for scooping 
out suspicious patches on the cut osseous surfaces. For ordinary puq)ose:;, a 
i:;mall amputating saw will, I think, be found the most convenient instrumcot for 
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diYiding the bones, but in some cases a narrow keyhole saw, or that introduced 
by Mr. Butcher (fig. 222), will answer best. The last instrument is especially 

F10. ~~2. 

. .... ~ 

useful when it is intended to cut the bone obliquely, or when the space is 
limited; for, as the blade is narrow and its angle can be changed at pleasure, 
any required direction can be communicated to the cut. The chain-saw is 
perhaps not used so frequently as it might be. 

Wi th regard to the steps of the operation, they must of course Yary with the 
different resections, but there are some general rules that may be laid down as 
applicabietoallcases. 

1st. The incisions through the soft parts should be sufficiently free to expuse 
thoroughly the bones to be removed. By making them, as far as practicable, 
parallel to tendons, blood-vessels, and nerves, parts of importance may readily 
be avoided. 

2d. As little of the bone as possible should be removed. It is ~eldom that 
the shaft need be encroached upon, and care should always be taken to avoid 
opening the medullary canal. It is of importance, also, not to mistake rough
ened deposits of new for caries or necrosis of the old bone. 

3d. 'l'he gouge may be applied to any carious or tuberculous cavities, or 
patches, that appenr upon the surface of the freshly-cut bone, and, in this way, 
f'hortening of the bone by the saw may be materially avoided. 

4th. Skin, however redundant, should seldom if ever be cut away. The 
flaps, at first too large, soon shrink down to a proper size, and if trimmed are 
very a1Jtto become too scanty. 

5th. After the operation, light dressings only should be used. As healing 
always takes place by granulation, no accurate closing of the wound is neces· 
snry, but it is sufficient to lay the limb on a pillow, or well padded splint, and 
t-0 apply water.dressing. When it begins to granulate, more accurate attention 
to position is required . 

6th. 'l'he constitutional after.treatment should be of a nourishing or stimu. 
lating character. As there will De a great drain on the system, and a prolonged 
confinement to bed, the strength must be kept up under it by good diet. These 
operations are always of a serious character, in many cases fully as much, or even 
more so, than tlrn amputation of a correspondin~ part, owing to the large wound 
that is often inflicted, in th<.> more extensive division of the bones, - to the 
necct:sity of making the incisions in the midst of diseased or injured strue~ 
tores-and to the more prolonged character of the after.treatment. Hence it 
is of especial importance that the general health should be carefully maintained 
after these operations. 

Excision of the slwulder-Joi11t is not so commonly required as that of many 
other articulations; disease of this joint not being of very frequent occurrence, 
and, when it happens, often terminating in false anchylosis, without suppu 
ration taking place. When abscess and necrosed bone are met with about tho 
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houlder, it will frequently be found that the 

F10. 223 . 
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developed. The upper arm was two and a half inches shorter than the other. The excision of this joint is not devoid of danger. Vclpeau records 13 cases of death following it, and states that many more have occurred. 

The scapula has occasionally been excised in part, or in whole, for gunshot injury or disease. l\lost commonly these operations ha\'c been practised after the arm had been removed at the shoulder-joint, the state of the scapula requiring its ablation at a later period, an operation that I saw admirably performed about ten years ago by )Ir. Fergusson. Occasionally, however, the scapula has been excised without previous amputation of the arm. Thus Liston removed three-fourths of the bone for a n:iscular tumor springing from it. South excised the whole of the body of' the scapula by sawing through its neck, and Syme has recently taken away the bone with its processes entire. Operations such as these are rarely required, and when called for can scarcely be performed in accordance with any positive rule, the operator varying the extent and arrangement of his incisions according to th.e extent of the disease, the situation of sinuscs1 &c. In whatever way practised, there is one rule, however, that should be attended to, viz., that the axillary border of the bone should be the last to be interfered with, on account of the hemorrhage that may be expected from this situation. 
The 01,avicle has been partially or wholly excised by Travers, Mott, and others. In caries or necrosis of this bone, portions of it may be gouged away or extracted without much difficulty; but when in consequence of the growth of tumors, the removal of the whole or greater part of the bone is required, the operation is one of the most hazardous in surgery, as a glance at the anatomy of the parts lying beneath the bone, and encroached upon by the morbid growth, will indicate. Ju Mott's case 40 ligatures were applied. The sternal end of the ela'ficle has been excised by l\fr. D:wie of Bungay in a case in which dislocation backwards had resulted from deformity of the spine, and the luxntcd end gradu· ally pressing upon the ccsophag.us, threatened the life of the patient. The bone was cut through by means of' a Iley's saw about an inch from its sternal end, and the stcrno.cJavicular ligaments having been divided, the portion of bone was forcibly elevated, and at last extracted. 
Excisioll of the elbow-}oi11t has been more frequently practised than that of any other of the articulations, and the result has upon the whole been far more sati~factory. This operation may be required, 1st, for a chrouic di$case of the joint; 2d, for osseous anchylosis; and 3d, for injury. In those cases in which it requires to be excised for disease, it will generally be found that after disease has existed for a considerable time in 

the joints, the limb will be useless, and Fw. 225. 
the!'OJ'Lpartsarounditswollcn,spongy, 
andperforatedbyfistulousopenings. ~ In other cases there will, however, be ~ ,·cry little external evidence of mis. '"" ~ lier .. 
chief, merely one or two fistulous aper· 
tures leading: down to the eondyles and 
to the olecranon, the joint being permanently lexed and swollen, and the am 
BO useless that it cannot support the weight of the band. On exposing the arti · culation, perhaps caries, with complete destruction, and with or without nccro· sis of the articular ends, the loose pieces of dead bone lying in the cavity of the olecranon, or in one of the condyles, may be found. Most commonly the radius is the last bone that is affected, the ulna and opposite side of the humerus being generally first diseased. If osseous anchylosis have occurred, whether in the straight or bent position, excision of' a portion of the consolidated bone may also advantageously be practised, as in these cases a useful and movable articulation way be substituted for one that is rigid and fixed. In cases of compound frac· JO 
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ture or dislocation of the elbow-joint, more or less complete resection of the 
protruding, and possibly splintered fragmentsi may be required. 

F10. 226. 

Excision of the elbow-joint is a "cry successful operation. I h:lvc only lost 
one patient out of ten cases in which 1 haYe done this operation. The princi
pal dan~er after excision of the elbow-joint probably arises from diffuse H1ppu
rll.tion of the humerus. I l1a\'C seen this liappen in two fatal cases; and in a 
third, in which the patient Jost his life, it is probable that death, which was 
attributed to pneumonia, remotely occurred from the same cause. Tl1c clbow
joint may be excised in three ways: 1st. By an ~ shaped incision (fig-. 22fi); 
2d. By the H incision; and 3d, J3y a single longitudinal incision (fig-. 226). 
Of the two first, I prefer the ~ shaped, as it lea''es a. better result, with lei.s 
cicatrix, than the H incision. 

'fhe patient having been laid prone, the perpendicular cut should be made 
parallel to, and n line or two to the outer side of the ·ulnar nerve; being com
menced at least two inches abo,,e the olecranon, and carried down to about the 
same distance below it. 'l'hc transverse incision should then be made directly 
across the olecranon, to the outer side of the joint, and extended as for as the 
extremity of the outer cond)'le (fig. 225). The two triangular flaps tl1us made 
must be dissected up, the knife being cnrried close to the bones. Or tlic tram;. 
verse incision may be dispensed with, and the bones readily exposed and turned 
out by the 3d method, that of the single perpendicular incision (figJ 226). 
This must be of sufficient length to allow of the sides being held well apart, and 
then it constitutes the simplest plnn of excising the elbow that can well be 
devised. After the bones have been fairly exposed, they must be cleared to the 
inner side of the joint; in carrying the incisions in this direction, tlie edge of 
the knife should always be kept against the bones, nnd their sinuosities closely 
followed, so that the ulnar ncrYc being dissected out from behind the inner 
condyle, may escape injury. Jf the incisions are properly planned, and the 
knife kept in contact with the bone, the nerve ought not to be exposed during the 
operation, more particularly as it is usually imbeddcd in a quantity of plastic 
ti$uc. When the posterior part of the joint has been laid bare in this way, 
the knife should be carried round the tip of the olecranon, and this proce~s 
then removed with cutting pliers. By forcibly bending the joint1 pushing the 
forearm upwards, and lightly touching the ligaments with tlie point of tl1c knife, 
the interior of the articulation will be fully exposed. If the whole of it is dis
eased, the surgeon must, of course, excise it completely; if it is only partially 



6~i 

affected, it is better also to practise complete excision than to limit the removal 
to those portions only that arc implicateJ.. By means of a. small narrow saw, 
the articular end of' the humerus is separated from the rest of the bone; the 
upper end of the uhrn and head of the radius may either be removed in the 
same way, or by means of cutting pliers. rl'here is never any necessity to place 
a spatula before the bones, as the parts of importance anterior to the joint could 
not easily be wounded, being completely protectcJ. by the brachialis anticus. 
'fne ulnar nerve will occasionally, however, be in some danj.(er, and it must be 
guar<led or drawn on one side by a bent copper spatula. ln this operation it 
is of great consequence, so far as the after-utility of the arm is concerned, not 
to remove more of the bones than is absolutely necessary; the shaft of the 
humerus, for instance, should never be encroached upon, but it will be quite 
sufficient to limit the excision to the articular surface; should any carious por
tions of the bone extend beyond this, I think it is better to scoop them ont 
with the gouge than to remove them in any other way. The excision of the 
ulna and radius should not be carried so low as to di \·idc the insertions of the 
brachialis auticus and biceps. 

In some instances, no vessels require ligature, though there may be free 
geirnral oozing; but most commonly one or two must be tied. In some cases, 
it is said, that the bleeding has proved extremely troublesome. This, however, 
I have never seen. After the operation, the limb should be laid upon pillows 
nearly in the extended position, so that the cut portions of bones arc in close 
approximation with one another. If the excision has been practised through a 
single straight incision, there will be but little if any gaping of the wound, the 
flaps falling closely together. If any transverso cuts have been practised, the 
e<lges cannot so readily be brought into apposition. At the end of a week or 
ten days, when granulations have sprung up, it may be put in a slightly bent 
leather splint, n.nd as the healing process goes on, this may gradually be flexed, 
until at last it is brought to a right angle. The fibrous union that hikes place 
IJetween the bones will be closer, and a more compact and useful false joint wi!l 
form, than if the osseous surfaces be too widely separated in the first instance, 
and be allowed to unite by a lengthened ligamentous tissue . Until the con
traction of the cicatrix has fully taken place and the neighboring ti&sues are 
quite firm, the joint should be supported by one lateral leather splint, on the 
inner side of the arm. :Much of the success in the result of excision of this, as 
of' other joints, will depend upon the care and attention bestowed on the aftcr
treatment of the case. rrhe position of the parts and the relation of the bones 
to one another should be scrupulously attended to, bagging of matter prevented, 
and exuberant granulations repressed. At the same time the patient's strength 
must be kept up by constant attention to diet, fresh air, &c. ln this way good 
ligamcntous union will take lllace. 
In a. case which I had once the Frn. 227. 
opporlunityofexamining,aboutsix-~ 
teeu months after the operation, it _:_ _ ·. . . . was found on dissection that the , - / 
ends of the bones were rounded and 
firmly united by a dense ligamentous • · 
structure, In this way a most excel- \ ~ . ' 
lent and useful limb will result with · .... 
but little deformity, as may be seen 
by the accompanying cut (fig. 227), 
which was ta.ken nearly two years after operation from a patient of mine. A 
coachman, whose elbow-joint I excised, was able to drive, to lift a pail of water, 
and to do all the duties of his employment nearly as well as if the arm had been 
left in its norrual condition. 

Excision of t!te wrist is not an operation that has found much favor with sur
geons. Most commonly when the carpus is diseased the morbid action rapidly 



628 ON EXCISION OF JOINTS AND BONES. 

extends with great constitutional irritation to all the small bones that enter into 
its formation, and although in some cases a few of these may have been success
fully taken away, yet methodical excision of the whole of the joint has not hero 
followed by very satisfactory results, having either been attended by persistence 
of the disease in the soft parts, or followed by a stiff and useless hand and arm. 
A great objection to excision of the wrist consists in the superficial character 
of the articulation, and its close connection with the flexor and extensor tendons; 
hence, wh en the wound cicatrizcs, consolidation of these and of their sheaths 
is apt to result, and loss of that utility of hand, the preseniation of which should 
be the grea t object in the performance of the operation, is entailed. 

The operative procedure varies according to the amount of disease. When 
only a few of the carpal bones are diseased, they may readily enough be removed, 
through an extension of any fi stulous openings that exist over them. But when 
the lower articular ends of the radius and ulna. are implicated, a more formal 
operation is required; and one that is not unattended by some little difficulty, 
on account of the necessity of saving the extensor tendons of the fingers and 
thumb. Those tendons, however, that arc inserted into the metacarpus, such as 
the supinators, and the radial and ulnar extensors1 may be divided; for, as an
chylosis will, under the most favorab le circumstances, result, their preservation 
can be no object. 

The suqreon has the choice of two modes of exposing the radio-carpal articu
lation. A horse-shoe flap, with its convexity downwards, may be made on the 
dorsal aspect of the joint, and then di ssected up wit.bout dividing the extensor 
tendons of the fingers; the articulation is thus freely exposed; the carpal bones 
may be removed, and the lower ends of the radius and ulna clipped off. Or a 
longitudinal incision may be made on either side of the joint, the lower ends of 
the radius and ulna removed, and the carpal bones that are diseased, extracted. 
Of the two operations I prefer the former, as it gives more room; but even by 
it, the removal of the bones without cutting across the extensor tendsns is a 
troublesome procedure. In whatever way performed, excision of the wrist,. joint 
is not a. very satisfactory procedure, and in most of the cases in which it has 
been donei secondary amputation has been required; the wound not heal ing, or 
the hand being left in a useless state. 

Excision of the ulna or radius.- One or other of the bones of the forearm hll3 
occasionally been excised with advantage; leaving a. sufficiently usefu l limb with 
good power in the hand. Dr. Carnochan, of New York, and l\lr. Jones, have 
successfully excised the whole ulna. Dr. Butt of Virginia, has removed the 

whole radius.1 In a 
Fw. 228. case which was under 

my care about two 
years ago, I also re
sectedsuccessfullythe 
whole radius with the 
exception of its articu
lar head, which was 
sound, and a useful 
arm, of which the an
nexed figure is a good 

~ reprcsentation,wasleft 

~ ~t7~~;s3~ ~~~cr~e,/>J:~ 
any specific rules for their performance; the bone is exposed by a Jong incision, 
and then carefully dissected out from the parts amongst which it lies. 

• [The excision performed by Dr. Butt was not that of the radius, as stated in the text, 
hutareseetionoftheulna. '£horeportofthoease is somewhat confused, and it seems as 
if only the lower three-fourths of the bone were removed. See Philadelphia Journal of th~ 
Medical and Phy1ical Science&, for 1825.] 
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Conservative surgery of the hmul. - In the removal llf diseased or injured 
portions of the hand, it is, as a ge neral rule, of the greatest cons€.quence to 
sacrifice as little as possible of the healthy or uninjured structures. In all ope
rations on the hand, indeed, we must have two great principles in view, - the 
presen·ation of the utility of the member, and the maintenance, so far as prac
ticable, of its symmetry. U tility is necessarily the primary consideration; but 
if a part is not useful, it may, as in the case of the head of the middle metacarpal 
bone in ampJtation of the corresponding finger, be sacrificed for the purpose of 
pres~rving the symmetry o_f the maim:d limb .. 'The !!and is the organ of pre
hension and of touch, and 10 all operations applied to it we should endeavor as 
far as practicable to maintain its cfficieucy in both these respect.s. It is also of 
importance to bear in mind that two great classes of' a~tions can be carried out 
by the hand; those that require force, and those that require delicacy of manipu
lation rather than strength. By a surgical opera.lion we may sometimes succeed 
in preserving one, though we are compelled to sacrifice the other, and in this 
respect, our procedure should be a good deal influenced by the occupation or 
the patient. Thus, by partial excision, we may leave a hand that would enable 
a cierk to hold his pen, but that would be almost useless to a laborer or black
smith. 

In looking at the hand in a surgical point of view, we may consider it as being 
composed of two constituents - the hand proper, and the thumb; the thumb 
being au accessory hand, an opponent to the rest of the member, through the 
medium of which the movements of ab- and adduction are chiefly performed, 
and without which the member is susceptible of a comparatively limited utility, 
being capable of little beyond flexion and extension. Hence tbe thumb is of 
equal importance to the rest of the band, and th.e preservation of its three bones 
is as much to be considered as that of the remarning sixteen that enter into the 
conformation of the metacarpus and fingers. In all cases of injury or disease 
implicating the thumb, every effort ought to be made for its preservation. Even 
if it be left stiffened and incapable of fl.exion, it will be a most u:;eful opponent 
to the rest of the hand. Should it be found necessary to shorten it, care must 
be taken that as little curtailment as possible be practised - a portion of a pha
lanx, or its metacarpal bone even, is of essential utility in giving strength and 
breadth of grasp to the hand. In cases of disease, a very usefui member may 
be left by the removal of a portion or the whole of the ungual phalanx, of the 
metacarpo-phalangeal articulation, or even by the excision of the metacarpal 
bone, the phalanges being left behind. These vario1:1s operations are easy of 
performance; an incision through the diseased and disorganized soft parts will 
expose the ncerosed bone or carious joint, which must be removed by cutting
pliers or a. narrow saw. 

When the thumb has been forced back or badly lacerated by powder-flask or 
gun-barrel explosions, it may often be saved by being replaced and maiutaiocd 
in position on a splint, with light watcr-dres.sing over it; and should amputation 
be required, it must be done in accordance with the rule just mentioned, viz., 
of saving as much as possible of the injured part. 

In the conservative surgery of the fingers, the preservation of fiexion and 
extension in the part left, is the main thing to be aimed at; a rigid stump is 
always in the way. The preservation of these movements becomes more im
portant in proportion as the palm is approached. It is of more consequence 
th~t the proximal phalanx, which carries the rest with it, should be capable of 
berng bent into the palm, than that the distal can be flexed on the second. ~f 
the proximal phalanx can be bent down, a \'ery small degree of movement m 
the distal one will be sufficient to furnish pliability enough in the finger to make 
it a useful member; but if the proximal one is stiffened, no amoant of mobility 
in the distal plq]anx: can wake it useful. 

In preserving these movements it is necessary to be particularly careful of tha 
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sheaths o'. the t~udons. If they be in any way opcnc~ or injured, it will gene
rally be found either that the tcnJon sloughs, Ol' that 1t becomes con::;oli<latetl, 
anJ matted to its sheath in such a way that all movement is lost, or at lca::ii 
greatly impaired. 

'l'hc only }Jhalanx that can be excised with advantage is the distal one. lt 
often happens in the destructive disorganization that results from whitlow, that 
this necroses; when, instead of amputating the end of the finger, it may Le 
removed by an incision on its pal111ar a::;pect. Disease of the pbalangeal :micu
lations usually leads to amputation of the affected finger. 'l'he rules for per
forming these va1'ious operations have already been lo.id down at pp. 25-:W, to 
which I must refer the reader. 

Resection of the metacarpul bone, either of the thumb or index rlngcr, without 
the removal of the corresponding digit, is occasionally required, more })articu
larly in cases of injury; and may readily be clone by making a longitudiual 
incision over the dorsal aspect of the bone to be removed, carefully detaching 
it from surrounding parts by keeping the edge of the knife clo.::e agaiust the 
bone, avoiding the tendons, and then, either disarticulating, or, .what is prefer
able, cutting acros.!! the neck of the carpal cud of the bone, turmng it out, aml 
separating it from any distal attachments it may retain. After the removal of 
the metacarpal bone of the index finger in this way, but very little deformity 
results. 

Oonscrvatii:e surgery of the lower extremif!J. -In all conservative operations 
that arc practised on the lower extremity, it is of essential importance that a 
good basis of support, of sufficient length and' stability, is left to the Lody. 
'l'hese operations differ thus in some important respects from those that arc 
practised on the upper extremity. In the latter, the preservation of the hand, 
enn though in a mutilated condition, is the thing that the surgeon aims at; 
and provided this be attained, it matters comparatively little how much the 
arm may be shortened or impaired in power. In the lower extremity, however, 
strength, length, and solidity arc essential to the patient's comfort; and, unle.:;s 
these can be secured, his interests are better considered by the removal of the 
limb, and the adaptation of some artificial contrivance, than by his being left 
with a. shortened, wasted, and crippled member, which is unequal to support the 
weight of the body. 

Resections of the Foot.-ln looking at the division of the foot into its three 
great component parts-toes, metatarsus, and tarsus,-wc shall perceive that 
firmness of gait is given by the foot resting on the heel behind, aud the ball in 
front, formed by the projection of the broad line of the metatarso-phalangeal 
articuhtions, more particularly that of the great toe, - whilst elasticity is com
municated to the tread by the play of the toes and metatarsal bones. 'l'hc elas
ticity of the foot may be lost without any very serious incon\·enience to the 
patient; but the preservation of stability and firmness of gait are of esi.:ential 
impol'tancc; and, as these arc sccure<l by the ~)eel, the ball of the great toe, and 
the breadth of the anterior part of the foot, these are the ruost important parts 
to preserve in all resections of this part of the body. 

'.Che foot is frequently the scat of strumous disease; to this it is disposed by 
the alternations of temperature to which it is subjected, its liability to sprains 
and injuries, and by the cancellous and spongy structure of its bones, together 
with its extensive articulating surfaces. \\'hen affected by strumous inflamma
tion it becomes painful, the patient being unable to hear upon the toes or 
anterior ball of the foot. Swelling takes place of a uniform character, tender
ness at some point opposite the bones or articulations that ure chiefly invoh·ed, 
and eventually abscess forms, leaving sinuses through which the probe passes 
down upon softened a.nd carious bone. These evidences of disease are usually 
much rnarked about the dorsum and sides, the sole being often comparatively 
free from disease .i an important point i11 reference to operation. 
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ln studying the conservative surgery of the foot, it mus.t be borne in mind 
that at least six distinct and separate articulations exist between the different 
tarsal bones, and between these and the metatarsus; that any one of them may 
be distinctly and separately affected, and that, as they vary very greatly in size1 
complexity, and importance, the danger to the foot will differ much according 
to the articulation that is the scat of disease; it will also, as a general rule, be 
found that the prospect of successful excision of tarsal or metatarsal bones, will 
be much influenced according as the operation opens up large and complicated 
synovial surfaces common to many of the bones, or is confined to a synovial 
surface of more limited extent. 'The smaller synovial membranes, disease of 
which is seldom attended by serious risk to the whole foot, and which readily 
admits of the application of excision, usually with removal of the contiguous 
bones, arc the following : -1st, that betwt:cn the metatarsal bone of tho great 
toe and the internal cuneiform; 2nd1 that between the fourth and fifth metatarsal 
bones and the cuboid; 3rd, the calcaneo-cuboi<l; 4th1 the posterior calcanco
astragaloi<l. The remaining two synovial membranes arc of hHge size and com
plex in their arrangements, dipping, as they do, deeply into the foot, and corre
sponding to the n.rticular surfaces of many bones, their disease is always of 
seriou~, and often fatal importance to the preservation of the member. They 
are, ] st, that membrane which extends between the astragalus and scaphoid 
into the anterior calcaneo-astragaloid articulation, and 2nd, the large and com
plex anterior tarsal synovial membrane, which comes into relation with the 
scaphoid, the three cuneiform bones, the cuboid, and the second and third 
metatarsal bones. 

Strumous disease may commence either in the bones, or in the articulations 
of the foot. The bpncs that are most frequently the seat of primary disease are, 
the ealcaneum, the astragalus, the 8Caphoid 1 the cuboid, and the metatarsal bone 
of the great toe. When limited to one or two of lhcsc bones, excision is usually 
practicable; but when the morbid action extends, through the influence of the 
connecting articulations, to other bone.s of the tarsus or metatarsus, partial 
amput:i.tion will be required. 

Primary disease of the articulations of the foot is a frequent ca.use of opera
tiou, and the particular operation required will in a great measure depend upon 
the extent of the implication of the synovial membranes of the foot. When 
the calcaneo-astragaloid or tbe calcaneo-cuboid articulations are alone affected, 
resection of the bones and joints implicated will often be attended by very 
satisfactory results; but when the large anterior tarsal synovial membrane is in 
a state of chronic disease, either as the result of primary morbid action set up 
in it, or secondarily to diseases of the scaphoid, the cuneiform, or of either of 
the metatarsal bones connected with it, then resection is scarcely admissible, and 
Chopart's amputn.tion offers the best men.us of relief. 1'he inflammation of the 
large and complicated anterior tarsal synovial membrane commonly commences 
in disease of the scaphoid. It may usually readily enough be recognized in its 
earlier stages by the pain and swelling t.hat take place across the line of articu
lation between the scaphoid and cuneiform bones, the pain being greatly in
creased by bending the foot down, and extending across the whole breadth of 
the foot. For, although usually most severe at ~he inner side, which is the first 
affected, yet the external section of this complicated articulation, that between 
the external cuneiform and the cuboid, becoming involved, causes suffering to 
he experienced on the outer side of the foot as well. In the more advanced 
stages of this particular disease, the foot assumes a remarkable bulbous or clubbed 
appearance; the i:iymmctry of the heel and the outline of the ankle is unim
paired, but the forepart and dorsum of the foot arc greatly swollen, glazed, anJ 
p9ssibly perforated by sinu~cs discharging thin unhealthy pus. I look upon this 
disease o!' the anterior tarsal syno\·ial wembranc as a distinct affection of the 
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foot, requiring to be diagnosed from the other strumous influmurntious, and in 
its advanced stages requiring Chopart's amputation. 

The phala119es and articulatio11s of tlie toes seldom require resection; as a 
general rule their amputation is preferable. The only case that I am acquainted 
with in which resection of a phalanx is required, is when an exostosis has formed 
under the nail of' the toe, pushing i!. up, when the removal of that portion of 
bone from which it springs, is the best course to pursue. 

'l'he great toe not unfrequently requires removal in whole or in part; bud 
entering largely as it does into the formation of the arch of the foot, no more 
of it should be taken away than is absolutely necessary. It is especially of 
importance that the ball of the great toe be, if possible, preserved i and occa
sionally this may be effected by excision of the metatars<J-phalangeal articulation 
rather than by the amputation of the member. With regard to the rcmo\•a\ of 
the toe and its metatarsal bone, I must refer top. 55. Whenever it is practi
cable the proximal end of the bone should be saved, in order that the insertion 
of the tendon of the peroneus longus may be preserved. 

The other metatarsal bones with their toes occasionally require removal. 
This is more particularly the case with the fifth. The middle metatarsal bones 
cannot advantageously be taken away, leaving merely the first and last; but the 
two, three, or even the whole four of the external metatarsal bones may be 
advantageously resccted, and a useful fOot be left. l\Jr. A. Key has recorded a 
case in which, in consequence of injury, he amputated the four outer metata.rsai 
bones, the cuboid, and the external and middle cuneiform, leaving merely the 
line of bones supporting the great toe. The first metatarsal bone was left, sup
ported only by the slender articular surface of the internal cuneiform, but it 
soon got firmer attachments, and a nry good foot resulted, lJy which the patient 
retained in a great measure hi.s elasticity of tread. 

'l'he os calcis, from its exposed situation, large size, and spongy structure, is 
more frequently the seat of caries and necrosis than any of the other tarsal 
bones; and very commonly the morbid action is limited to this bone; in other 
instances it extends into the calcaneo-astragaloid or calcaneo-cuboid articu
lations. 

When the disease is situated in the posterior or lateral parts of the bone, 
the neighboring articulations are seldom involved, and then the removal of 
the morbid structures by gouging will usually succeed in effecting a cure. I 
have frequently. had occasion in this way to scoop out great portions, some
times the whvle of the interior of the calcaneum, with the most excellent 
results. 

If the upper or anterior portions of the bone are diseased, so as to involve 
its articulations with the astragalus and cuboid, its excision should be practised. 
'l'he operation is a very successful one, and leaves a flat but useful foot. Occa
sionally, however, after the removal of the bone, disease is set up in the neigh
boring parts requiring amputation; this I have seen more than once happen; 
and, of 10 cases collected by Mr. l\I. Greenhaw, it became requisite in 2 e\'CD· 
tually to remove the foot. 

The excision of tke os calcis is usua.lly performed by turning a heel-flap back 
<lS in disarticulations at the ankle joint, and then carrying incisions forward into 
the sole of the foot, by which another flap is turned up, and thus the calcaneo
..:uboid articulation exposed and opened (fig. 30); after which the knife is ca~
ried between the astragalus nnd calcaneum, and that bone detached. By this 
operation the sole of the foot is somewhat extensively incised and cicatrices are 
left over the heel. 

In order to avoid this inconvenience, I have found that disarticulation of the 
vs calcis may readily be performed in the following way. 'l'he patient lying 
on his face, a horse-shoe incision i!J carried from a. little in front of the 
~a.\caneo-cuboid articulation round the heel, along the sides of the foot, to 
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a. corresponding point on tl.e opposite side. The elliptic flap thus formed is 
dissected up, the knife being carried close to the 
bone, and the whole under surface of the os calcis F10. 229. 
thus exposed. A perpendicular incision about 0 

two inches in length is then made behind the 
heel, through the tendo Achillis in the mid line 
and into the horizontal one. The tendon is then 
detached from its insertion 1 and the two lateral 
flaps dissected up, the knife being kept close to 
the bones from which the soft parts are well 
cleared (fig. 229). 'l'he blade is then carried 
over the upper and posterior part of the os calcis, 
the articulation opened, the intcrosseous ligaments 
divided, and then by a few touches with the 
point, the bone is detached from its connections 
with the cuboid, which, together with the astra.
galus, must then be examined, and if any disease 
is met with the gouge should be applied. By 
this operation all injury to the sole is avoided, 
and the open angle of the wound being the most 
dependent, a ready outlet is afforded for the dis
charges. 

T!te asfragalus though often diseased is rarely 
affected without the neighboring bones partici
pating in the morbid action. It is so wedged in 
between the arch of the malleoli above, the ealca
neum below, and the tarsal bones in front, that 
it is not long before disease spreads from it to the 
eontiguons articulations and osseous structures. 
Disease primarily ori~inating in the astragalus 
rua.y spread in three directions: upwards into the 
ankle-joint, downwards to the calcaneum 1 and for
wards to the scaphoid, and thence through the large anterior synovial mem
brane to the rest of the tarsal bones. The treatment will vary according to 
the direction and extent of the disease. It may be arranged under four 
beads. . 

1st. ·when the astragalus alone is diseased, either gouging or excision may 
be required. If the morbid action be limited to the outer side of the bone, or 
to its head, it is possible that by freely opening up the sinuses and applying the 
gouge, the caries may be entirely removed. But this operation is not so satis
factory here as elsewhere in the foot, as it is by no means easy to avoid opening 
the astragalo-scaphoid articulation, and if this is done, disease will almost 
inevitably extend through the tarsal articulations. Excision of the astragalus 
alone, though sometimes required for disease1 is perhaps more frequently called 
for in those cases of compound dislocation in which the bone, having been 
thrown out of its bed, eventually becomes carious or necroses. The operation 
may readily enough be done by making an incision across the outer and anterior 
aspect of the ankle, exposing the bone, cutting across its neck with pliers, and 
then with strong forceps forcibly elevating it from its bed and detaching it by 
the cautious application of the knife, more particularly to the inner side, where 
the plantar arteries are in danger. The result of this operation is very satis
factory, a good and movable articulation may be left between the malleoli and 
calcaneum1 and the limb is but little shortened. 

arc2~~· c~i~r:n tZ; t~~e=~1~l~-~i~:t!.1~~e~e f~~~ui;:~. as,%~~al~;e;~ti~;1e n~a~1eco~~~ 
\Temently be performed in the following way. A semi-lunar rncision about four 
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inches in length should be made along the outer and anterior nspeet uf the joint, 
round the lower bor-

Fw. 230. der of the exter-
1inl m:illeolus (fig. 
230), and sl1ould be 
carried sufficiently 
forwardsto~iYespace 
without dividing the 
extensor tendons or 
the dorsal artery. 
'l'he peroneal tendons 
having been diYided, 
the lower end of the 
fibula should be cut 
across and detached. 
The astraguluswhich 
will now be exposed, 
should tlien be se
parated from its con

nections, wl1icl1, if it be much diseased, may usually be readily done. If not 
deeply affected it will be more firmly held, and should be then cut across with 
pliel's, and each fragment lifted out of its bed. 'l'he foot should now be well 
drawn to the inner side, the lower end of the tibia carefully isolated, the knife 
being used with great caution and kept close to the bone, lest the posterior 
tibial artery be injured. When the ligame11tous structures attached to the bone 
have been sepnrnted, tlie inner malleolus may be cut off with bone forceps, and 
as much as uecessary of the lower end of the tibia. removed with a narrow
bladed or a. chain-saw. Should there be any disease in the articular surfaces of 
the calcaneum or scaphoid this must be gouged away. The part should then 
be lightly dressed, and the limb placed on a. Liston's splint. 

3d. When the disease has extended to the calcancuin from the 
amputation at the ankle-joint may be required, or should the 
it, he may excise both the diseased bones, as has been 
Mr.T."\Vakley. 

4th. If the disease has extended from the astragalus to the scaphoid, and 
thence into the anterior range of tarsal joiuts1 the foot will have become so 
extensinly disorganized, that partial resection will be of little or no service, 
and disarticulation of the ankle-joint should be practised 

Excision of the cuboid bone either in whole or in part may be required; when 
the whole of the bone is taken away, the fifth metatarsal bone with the little 
toe will probably also require removal. 

'l'he scaplwid is very commonly the scat of primary dise::ise, and as this bone 
is connected in front with the large tarsal synovial membrane and posteriorly 
with that which is common to the calcaneo-astr::igaloid and astragalo-scaphoid 
articulations, the greater part of the tarsus is apt to become speedily invoked 
in Lhc morbid action. Tha extent of this implication is such that excision of 
the primarily diseased bone would probably seldom be attended by much benefit, 
and Chopart's amputntion or disarticulution nt the ankle-joint becomes 11eccs
sary. Next to disease of the astragalus, I look upon strumous inflammation of 
the scaphoid as most destructive to the integrity of the foot. 

In chronic disease of the ankle and tarsal bones, it will occasionally harpen 
that an excellent and useful limb may be left after e:xcision of a less formidable 
kind than those just described. In a lad who was some time since under my 
care with very extensive disease of these parts of old standing, I removed the 
lower three inclies of the fibula, gouged away a considerable portion of the c11d 
of the tibia, und of the astragalus, c::ilcaneum, and cuboid, removing a whole 
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h~ndful of cnrious bone. Yet a perfect cure resulted, the patient rcconring 
wtth a strong and useful foot. 

The ma_lleoli alone s~ldom require resection. Should either of them do .so, 
t~e. opcrnt1on may rc~d1ly en_ough ?c accom1:lishcd,-in the outer malleolus, by 
dm~mg ~he b~n~ with cuttrng pliers, but m the iuncr malleolus, more care is 
reqmrcd rn avo1dmg t~e flcxor tendons, the artery, and nerve, and the bone had 
better be cut acro~s with a. chain-saw. 

Excision of the /.:n,.e-joint may be required either as a substitute for amput.a.
tion in cases of extensive dis-
ease and disorganization of the Fie. 231. 
articul:ition,ormaybepractiscd 
in some cases of deformity re
suhing from old disease or in
jury by which the limb has 
been rendered useless. This 
operation, originally practised 
at the close of the last century 
by Park, Filkin, and the l\lo
reaus1 fell into disfoxor until it 
was revived in 1850, by l\Ir. 
Fergusson, since which time it 
has been extensively practised. 

Excision of the knee-joint 
may be performed by making a 
horse-shoe incision with the 
convexity downwards, extend
ing from thesideofonecondyle 
of the femur across the tubc
rosity of the tibia. to a corres
ponding point on the opposite 
condylc (fig. 231). By this incision, the ligamcnturu patellre is divided, and 
that bone turned up in the elliptical flap; the crucial ligaments arc then to be 
cut across, any remaining laternl attachments divided, and the bones cleared for 
the saw. Io doing this the limb must be forcibly flexed, and the knife care
fully applied to the posterior part of the head of the tibia; for this purpose a 
blunt-pointed resection knife is the best. The articular surfaces must now be 
sawn off. This may best be done by Butcher's saw. '.The lower end of the femur 
should first be removed, and then a slice taken off the tibia by cutting from 
behind forwards, the blade of the saw being turned horizontally; care should be 
taken not to rcmo\-e more bone thau is absolutely necessary, lest the Ii rub be too 
much shortened. As not unfreqticntly happens, carious cavities will be found 
extending below the level of the section that has been made. When this is tho 
case, it is better to apply the gouge to them than to saw the bone below their 
level. It is usual!y sufficient to remove from one-third to three-fourths of an 
inch of the tibia, and about one inch to an inch and a hnlf of the femur (figs. 
~32 and 233). Should, boweYer, the operation be required for disease of the 
!nub consequent upon the deformity resulting from badly reduced fractures or 
dislocations about the knee, as has been done successfully by Mr. Humphry of 
Cambridge, it may be necessary in order to get the limb into good position, to 
remove a wedge-shaped piece from one of the bones. 

If the patella is much diseased, it must be removed; if it be only slightly 
carious, it may be scraped or gouged out, and in accordance with that, principle 
of conservative surgery by which no sound part is removed, it should be left, 
becoming consolidated with and strengthening the joint. 'l'he anterior articular 
surface of' the femur, which extends some way up the fore-part of that bone, 
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may advantageously be sliced off, so as to leave an osseous surface instead of a 
cartilaginous one, for the patella to attach itself to. 

F1a. 232. FIG. 233. 

In s't>me cases no ligatures will be required, but U!'lually two or three of t1ic 
articular arteries furnish :mfficient hemorrhage to require restraint. The pate]. 
Jar flap when laid down will often appear inconveniently long and tl1ick, but it 
is better not to curtail it, unlci::s the bones have been shortened more than usual, 
as it will contract and e>cntually fit in well. 

I have always found the operation as I ha>c just described it, easy of per· 
formance and good in its results, but various modifications arc adopted by <lif. 
ferent surgeons. Thus, some make two parallel incisions on either sicle of the 
patella or an H shaped incision, and thus open the articulation from the side. 
rrhat excellent surgeon, Mr. J -oncs, of Jers<'y, who luis had great espcricnce in 
this operation, has advised that the skin be di8sected up by means of a semilunar 
incision, and then that the ligamentum patellre be preser>ed by bein~ pushed 
with the patella and the quadriceps estcnsor tendon to one side, the joint then 
opened and the bones sa.wn. Others again advise that tbe patella be remo'\'ecl, 
and Mr. Holt has recommended that after the excision the son parts of the ham 
be perforated to allow the discharges to drain through. The succei::sful is~ue 
of the operation will mainly depend on the care taken in the after.treatment of 
the case. 

After the operation, the limb should be at once put up securely in a Liston's 
splint, and well-supported. During the after-treatment, when granulations 
spring up, it may most conveniently be placed in a. long leather trough, extend. 
ing from beyo11d the foot to the peh-is, and well padded, particular attention 
being paid to the position of the limb, and especially to the pre\"ention of any 
bowing outwards which is apt to take place. In order to prevent displacement 
it has been proposed to divide the hamstring tendons; this, however, I have 
never found nece8Sary, nor docs it seem to me to be adYisablc to complicate the 
operation by such an addition to it. 'fhe protuberance of the flap, if at all execs· 
sive, may be diminished by the pressure of a many·tailed bandage. In this 
way osseous anchylosis will ensue, and a good and useful straight limb result. 
In two cases I ha\·c succeeded in ~etting a good limb with a partially mo\·alile 
joint; both these cases were in children, and I am disposed to think that in 
young patients this result may often be i::atisfactorily attained. In adults, how· 
ever, osseous anchylosis should always be aimed at. 

In determining the propriety of performing this operation, there are two 
points tobcconsidercd:-

lst. The danger attending- it; and 2d, the nature of the result. 
'l'he danger attending excision of the knee-joint is not great when compared 

to that which follows the operation, amputation of the thigh, instead of which 
it is practised, or indeed capital operations ,!?enerally. According to l\lr. 
Butcher, the opcra,tion has been performed 82 times since its revival in 1850 
up to 1857. Of these 15 proved fatal, and in 8 amputation of the thigh was 
required, of which 1 case bad a fatal issue. In some instances there is reason 
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to believe thab the unsuccessful result was owing to want of due attention to the 
after-treatment of the case. I think, therefore, we are warranted in concluding 
that this operation, though serious, is not attended by any very great amount 
of risk to the patient. 

The 2d point that has to be determined, is as to the utility of the limb after 
the operation, the propriety of performing which 1 depends in a great degree 
upon whether the limb that is left is more useful than an artificial one. 

On this point, the result of recorded cases is in favor of the operation. In 
one of Mr. Park's cases, operated on in 1783, that surgeon states that the 
patient, a. sailor, seven years after the operation, "was able to go aloft with 
considerable agility, and to perform all the duties of a seaman." In some of 
the later cases the result has been equally good. One of .Mr. Jones' patients, a 
boy, "could run and walk quickly without any aid of a stick, could stand on 
the limb al~ne, and pirouetted and bopped two or three yards without putting 
the sound hmb to the ground.11 In several of my own c:ises an ex:ccllent strong 
and straight limb has been left, useful for :ill ordinary purposes. 

After the operation, osseous anchylosis takes ]llace with a firm cicatrix, the 
limb is shortened by from two to three inches, but by means of a high-heeled 
shoe this inconvenience is greatly remedied . It l.ias been urged against the 
excision of the knee-joint that convalescence is tedious and prolonged, but this 
argument can l\'ith justice have but little weight; if a useful limb can be 
preserved to the patient, it can matter but little if a few additional weeks are 
Jevoted to the procedure by which it is obtained ;-and, indeed, it is a question, 
whether in many cases the patient. may not be able to walk just as soon after 
the excision of the knee-joint as after amputation of the thigh; for :is has 
been Yery properly remarked, though the amputation wound may be healed in 
three or four weeks, it may be as many months before an artificial limb can be 
worn . 

.Excision of the head of the femur has of late years been a good deal talked 
about and practised in some cases of hip-joint disease. 'l'his operation may, 
however, most conYcniently be considered in connection with that affection 
(p.657). 

Amputation 1"n foint-diseases.-ln those cases in which excision of the di!· 
eased joint is not advisable, in consequence of the acute character of the arti. 
cular disease, the existence not only of consid~rablc suppuration, but of great 
local and constitutional irritation, or the peculiar nature of the joint affected, 
amputation may be the sole resource left to the surgeon. It is especially in 
articular disease of the fingers and toes, of the tarsus, carpus, ankle, and knee, 
that this operation is required i and though much less frequently practised now 
than formerly, yet the cases of destructive disease of joints requiring amputa
tion are amongst the most frequent in operative surgery, and will doubtless 
continue to be so. The surgeon, howcTer, must be careful whilst he avoids 
continuing to make ineffectual attempts to save the limb at the great hazard of 
the patient's life, not to amputate until it is clear that all other means haYe 
failed, the patient continuing to lose ground, so that a further perseverance in 
local and constitutional treatment would probably end in his death, exci~ion not 
being practicable. So far from amputation being an opprobrium to surgery in 
such cases as these, I look upon it as one of the greatest triumphs of our a1t, 
that by a simple and easy operation which removes the spoiled and useless 
limb, the life of the patient may be saved, and his health speedily restored. 
It commonly happens that a patient who has been racked with pain 1 and been 
wasting in body for weeks before the local source of irritation w:is removed, 
sleeps soundly the night after the operation, and rapidly gains flesh and 
strength. 

As phthisis not unfrcquently co-ex:ists with the a<h'anced forms of strumous 
joints, the question of amputation under these circumstances becomes one of 
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very considerable importance. If the phthisis be rapidly pro_f!rcs~ing, and 
there be a strong hereditary tendency to the disease, or if it have advanced 
to softening of' the lung, and the formation of vomica1 it would be uc:clcss to 
operate. If, however, the phthisis be of a very sliµ-ht and incipient character, 
and be apparently du~ to the local irritation of and discharge from the diseased 
joint, to the confinement to bed that it necessitates, and to the !!Cncral 
depnwation of health that ensues, amputation may not only be safely, but 
advantageously practised; and I have performed it in many such cases, to the 
manifest adyantage of the patient. 

LOOSE CARTILAGES IN JOINTS. 

It sometimes liappens that in the interior of the joint the syno"rial membrane 
assumes a. warty condition, as the result of chronic irritation of the articulation. 
For this condition, which gi\·es rise to occasional uneasiness and puffiness about 
the joint, with a crackling or creaking sensation when it is mo\·ed, bnt little 
<'an be done beyond the application of discutient plasters and the use of elastic 
bandages. 

L()use cartilages, as they are termed, are not unfrcquently met with in the 
different articulations. These in many cases are not truly cartilaginous, but 
appear to be composed of masses of condensed and induratcd fibroid tissue, not 
very dissimilar in structure to the warty synoyial membrane just referred to. 
In other -t:ases, howe\·cr, it is probable that they may be of a truly cartilaginous 
formation. These bodies vary in size from a barley-corn to a chesnut; when 
small, being rounded in shape; when large, being somewhat flattened or de
pressed on the surface; they are smooth, shining1 and usually of a yellowish or 
greyish white color. Thoy arc most frequently met with in the knee, hut not 
uncommonly occur in the elbow or the joint of the lower jaw, and occn!-ionally 
in the shoulder. l\Iost commonly only one is found, but their number may 
range from this up to fifty or sixty. 

They commonly gi\"C ri«e to very severe pain in particular movements of the 
limb. This comes on suddenly, prevents the patient either straightening or 
flexing the joint completely, and is often so intense as to cause faintness or 
sickness. It is usually followed by a degree of synovial inflammation and by 
rchixation of the ligaments. These attacks of pain and of sudden irritability 
of the part come on at varying intervals, as the result of movements of it; they 
commonly happen in the knee whilst the patient is walking. It is difficult to 
say to what this seYerc pain is due. Richct thinks it may be owing to the 
synovial membrane being pinched between the foreign body and one of the 
articular surfaces. In some cases the loose cartilage can be felt by carrying 
the finger over the joint, when it may be detected under the capsule, slipping 
back perhaps when pressure is exercised upon it. 

The treatment consists in supporting the joint with an elastic bandage or 
knee-cap1 so as to limit its movements, and thus prevent the liability to the 
recurrence of the attacks of pain. Any inflammatory action that has been 
excited requires to be subdued by proper antiphlogistic treatment. 

If it occasion great and frequent suffering, so as to interfere seriou<:ly with 
the vitality of the limb, and if the cartilage appear to be of brgc size, and 
single, means may be taken for its extraction. No operation, ho"Wever, should 
be undertaken with this view so long as the joint is in an irritated state, as the 
result of ~ recent attack of pain; this must be first subdued, and then the 
operation may be proceeded with. The extraction may be effected by directing 
the patient in the first instance to make those moYements by which he usually 
gets the cartilage fixed in the joint. So soon as the surgeon. feels it (a_s thi!t 
operation is commonly required in the knee) he should push 1t to one side of 
the patella, where he must fix it firmly with his fore-finger and thumb; he 
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then drn~:s the skin covering it to one side, so as to make it tense, and cuts 
directly down upon the cartilngc by a sufficiently fref' incision to allow of its 
escape. The wound w11ich, when the skin is relaxed, will be somewhat 
vah•ular, is then closed by a strip of plaster, and the limb kept at rest for a 
few days until it has united. Severe inflammation of the joint less frequently 
follows this operation than might have been expected, the synoYial membrane 
having probably undergone some modification of action that renders it little 
liable to this process. It docs however happen that acute synovitis may set in, 
and this has terminated in suppuration of the joint, requiring amputation, 
or leading to ::rnchylosis; hence it is an operation that should not lightly be 
undertaken. 

It has been proposed by M. Goyrand, in order to obYiate the dangers of an 
external wound into the joint, to remove the loose cartilage by subcutaneous 
section i this he proposes to accomplish in a way that I haYe seen practised by 
Mr. Liston; viz., by passing a tenotomc obliquely under the skin after fixing 
the foreign body in the way that has already been described, dividing the 
synovial membrane freely, and then squeezing the cartilage into the cellular 
tissue outside the joint, where it may be allowed to remain until removed by a 
fresh incision after that in the syno .. ial membrane has healed, or left and be 
eventually taken up by the absorbents of the part. 

A useful modification of this method consists in fixing the loose cartilage, 
dividing the capsule subcutaneously O\'Cr it, and then pressing the foreign body 

~~0he~7:n ~~~~11ify ~~~~es~l~~~' e~e:~~:~i~lbi:or~~~~~1 ~l Ui;1~~~~c~~r~:;:~g:.bsters. 
NEURALGIA OF JOINTS. 

Severe pain may occur in joints without organic disease, either from the 
pressure on a nerve leading to the articulation or distributed in its ,·icinity, or 
from some neuralgic condition of the joint itself. Thus there may be se-1era 
pain in the knee in consequence of pressure beillg exercised upon the obturator 
nerve, or the joint generally m:iy be cxcessinly painful - especially in girls or 
young women - owing to some hysterical condition or uterine irritation, the 
nature of which in many cases is not Yery clear. It is this class of cases, 
occurring in hysterical females, that should especially be considered as neuralgia. 
of the joints, to which the attention of the profession has principally been 
directed by the labors of Sir B. Brodie. 

In these cases it is generally found that the hip, knee, ankle, or shoulder is 
the joint affected - the l)ip and the knee being especially liable to it- .severe 
pain is complained of in it; and it is rendered comparafo·ely useless, often 
with a good deal of distortion. On examination it will be found that the pain, 
which is commonly very severe, is superficial and cutaneous, not existing in 
the interior of the articulation or increased by pressure of the articular surfaces 
against one another, and is not strictly confined to the joint, but radiates for 
some distance around it. This pain is often intermittent in its character, and 
is frequently associated with neuralgia elsewhere, as in the spine; nnd not 
unfrequently with uterine irritation or disease. At the same time it will be 
observed that all the signs that ought to accompany a severe attack of inflam
mation in a joint, such as would be attended by a corresponding amount of 
pain, are absent; there being no pninful startlings of the limb at night, or 
constitutional fever and irritntion; and the suffering being incrcnsed Ly en uses, 
such as mental and emotional <listurbnnce, that do not influence organic disease. 
Attention to these various circumstances will usually enable the surgeon to 
diagnose the nnture of the attack without much difficulty; the only cascR in 
which he will really experience any, being those in which the tissues around 
the joint have bceu thickened, inclurated, and nltered iu their chnraeters by the 
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npplic~tion o~ issues, moxre, &c. j or by some slight articular tics lrnving at 
some time existed, but been cured. 

The treatmeut must be of a genera l character, directed especially to re-estab
lish a healthy condition of the uterine organs. If there be amcnorrbcca, and 
anemia, aloCtics, and the preparations of iron must be ginn ; if uterine irrita
tion or ulceratiou exist, this must be removed by proper local means, and the 
general bC'alth attended to. The most efficient treatment that can be directed 
to the affected joint, is, I think, the application of cold douches and the 
employment of electro.magnetism, wL~ch l have found to cure caS:es in which 
all other means had failed; the application of atropine and aconite may be of 
scn·ice to allay the pain when CSJ>C<:iully severe. 

CIIAPTER XL V. 

DISEASES OF THE SPINE . 

Caries of the vcrtebra.-This disease, which consists, in its full del"elopment, 
in destruction of the bodies of the \·ertcbrre, with disintegration of the inter
vertebral fibro-cartilnge, most commonly occurs in young chi ldren, sometimes 
but a few months old; but is not unfrcquently met with at ull ages up to that 

FIG. 234. 
of thirty. lt is ahYa)'s, I believe, a 
strumous affection, consisting essen
tially in tubercular infiltration of the 
bodies of the nrtebrre, followed, as 
commonly happens, in this morbid 
condition, by congestion, caries, or 
necrosisofthcosseoustissuethatis 
in contact with, or the scat of~ the 
deposit. In consequence of these 
changes going on in the bodies of 
the vertebra::, they become thinned, 
eroded, and gradual,ly hollowed out 
anteriorly. '!'he disease is usually 
limited to the bodies of' the vertebrro, 
lea\'ingthespines, the arches, and the 
tubercles unaffected; but in some in
stances even these structures, which 
arc of a more compact character, be
come C\'Cntually implicated. In this 
way the bodies of from three to six or 
eight of the vertebra:: may be destroyed, 
the corrcspondingintcrYcrtcbrulfibro
cartila~cs, which deri\'c their supply 
from the contiguous bones, becoming 
disorganized, as these undergo de
struction. 1'hesc changes commonly 
occur about the middle dorsal ver

tcbrre; if extensive, they may implicate the upper or lower dorsal, or upper 
lumbar, and always gi\•e rise to angular projection backwards of the dise~ed 



64 l 

part of the ~pine, corresponding in extent to the amount of destruction of 
the \'Crtcbrre (fig. 23-1). The mechanism of this cxcun·ation, which is tho 
most marked feature in this disc:1sc, is easily understood by reference to the 
pathology of' the affection. The bodies of the yertcbn.u being thinned and weak
ened, at last give way under the pressure of the weight of the upper part of tho 
body, and the remains of the disintegrated Uodics being fused togctbcr1 cause 
the upper part to bend OYcr, and the spines to project posteriorly. The 
degree of bending forwards and of posterior cxcurrntion corresponds to tho 
amount of the destruction of the bodies of the vcrtebroo. It is seldom that the 
spinal marrow becomes compressed or injured during the progress of tbi~ 
di'.'case. In some ea.ses, howc,·cr, more particularly in adults, it becomes 
:;oftencd opposite the scat of curvature, and thus paralysis may be occasioned. 

The symptoms of the disease, when it is fully developed, arc well marked; 
but in children it often comes on very insidiously, commencing with a degree 
of weakness in the back, with an inability to stand upright, and with a tcndcney 
to lc:ln the body forwards, or to Sl..toport it by resting the hands ou the knees, or 
seizing hold of anything that will serve as a temporary support. On examina
tion, a few of the spines about tlrn middle of the back will be found to be ::i 
little more prominent than the rest, and on pressing or tapping upon them pain 
will be complained of'. The child usually becomes stunted in its growth, and 
if the di,,ease is not arrested by proper treatment, continues more or less hump· 
or round-backed for life. In other cases it will run on to the formation of 
ab,,cess, as will immediately be described, strumous manifestations occurring 
elsewhere, and death eventually resulting. 

In adults, the symptoms will \'ary somewhat according to the seat of the 
affection. ]t is most dangerous and rapidly fatal when the cervical vertcbr::c 
arc implicated, for, as the bodies of these arc shallow, caries readily penetrates 
to the spinal canal, and the cord may thus be irritated. When the dorsal or 
lumbar \'ertebrre become diseased, the affection is not of so immediately serious 
a character to the life, though it may be to the figure, of the patient. lu adults 
it often commences with pain in the loins or back, apparently of a rheumatic 
character, shooting round the body or down the thighs. On examining the 
spine, which feels weak to the patient, tenderness on pressure or on tapping will 
be experienced at one point, and be will wince when a spouge wrung out of hot 
water is applied to th is part, although there may be no appearance of excurva
tion. The lower limbs now become weak, and the patient walks with a peculiar 
ehuftling, tottering gait, the legs being outspread, and the feet turned out. The 
weakne~s of the limbs is especially marked in going upstairs, and may be tested 
Ly directing the patient to stand unsupported 011 one leg, and raise the other so 
as to place the foot upon the scat of a chair, which he will probably be unable 
to do. 'l'he deformity of the spine now slowly increases, the patient becomes 
unable to stand, and spasms of the muscles of the lower extremity come on , 
together with a tendency to relaxation of the sphincter ani, and retention of 
urine. Abscess now commonly makes its appearance, and in some cases it 
occurs before any of the other signs, except pain and weakness of the spine, 
but certainly before any deformity has taken place. When the abscess forms, 
as Mr. Stanley has observed, the pain and irritation of the spinal cord are us ually 
lessened for a time. 

It must not, however, be supposed that abscess necessarily forms in all cases; 
indeed, the formation of matter will, I bclie,•e, chiefly depend upon whether 
the disease of the \'ertebrro be tuberculous or not. 8imple conge:;tivc or inflam
matory caries of the spine may take place to a very considerable e•lcnt, aud 
yet no suppuration occur, the bodies of the vertebra} undergoing erosion, and 
absorption, and coalescing so as to becorue fused together into one soft and 
friable ula!!S of bone, across which bridges of osseous tissue are sometimes 
th rown out, so as to strengthen the otherwise weakened spine. In these cases 
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masses of porccllanous deposit will not unfrequently be found intermixed witb 
and adherent to the carious bone. Indeed, this anchylo!iis and fusion of the 
bodies of the diseased vertebrre may be looked upon us the natural mode of cure 
of angular curvature of the spine; the ouly way in which it can take place 
when once it has advanced to any considerable extent. 

'Yhcn abscess forms in connection with diseased spine, it is probably the 
result of the continued irritation of the tuberculous deposit, and it may become 
the most prominent and marked feature of the affection, giving ri!'ie almost to a 
distinct and independent disease. The situation and course of these abscesses 
depend entirely upon the part of the spine affected; thus, for instance, when 
the cervical vertebrre are diseased, the abscess may come forwards behind the 
pharynx, and may occasionally extend under the sterno-m::istoid muscle to the 
side of the neck, where it op1ms; sometimes, though very rarely, it may pass 
into the chest, and in other cases down into the axilla. ·when the disease is 
seated in the dorsal vertebrre, it usually passes forwards under the pillars of 
the diaphragm down the side of the aorta and the iliac Yesscls into the iliac 
fossa, and then prei;cnts through the anterior wnll abo,·e Poupart's ligament. 
In other cases, again, when the lower dorsal or upper lumbar nrtebr:r: are dis
eased, the pus gets into the sheath of the psoas muscle, thus constituting the 
common affection termed "JJsoas abscess; 11 and passing along this, under Pou
part's ligament, presents in the thigh; or it may continue its comse downwards, 
burrowing under the muscles of this region, until it reaches the poplitea\ space, 
:ind even pass from this some distance downwards on to the calf or ankle. I 
have seen an abscess opened by the side of the tendo achillis, which took its 
origin in disease of the dorsal vertebrre (fig. 135). In other cases, a.gain, these 
abscesses take a different course, nnd, descending into the sub-peritoneal cellu
lar tissue of the pelvis, may Jlresent by the side of the rectum in the perineum, 
or pass out of the sciatic notch, and down by the side of the trochanter. The 
quantity of pus csmtained in these collections is sometimes enormous, and 
abscesses of this description nttain a greater magnitude than those of any other 
part of the body. In other cases the abscess may follow the course of both 
psoas muscles: and project on either groin, at the same time. 

'l'he diagnosis of caries of the spine is made at the first sight of a. patient 
affected by the disease, when once the angular deformity has taken place. H 
is, however, difficult:. before excurvation occurs, being only indicated at this 
period by the existence of pain in the back, and by some symptoms of spinal 
irritation. At this stage it may be mistaken for spinal or intcrcostal neuralgia, 
for rheumatism, or for chronic nephritis. 'l'be persistence, however, of a con· 
tinuous fixed pain in the back should always lead to a suspicion as to the true 
nature of the disease, lest the grievous error be committed of treating as mere 
neuralgia. or rheumatism, what may turn our, to be incurable disease of the spine 
itself. Herc the tenderness on pressure, the increased sensibility to the appli
cation of heat, with a tendency, though it be Yery slight, to projection of some 
of the spines, the feeling of weakness in the back, and especially the occurrence 
of these symptoms in early childhood or youth, at a period when the other dis
eases rarely occur, would lead one to suspect the true nature of the affection. 

'Ihe dia[Jnosis of the connection between abscesses in the situations mentiuned 
and those arising from discasCd spine, is not always easy, as purulent collections 
of various kinds may form in the different planes of cellular tissue in the 
neighborhood of the vertebral colum n, without any disease existing in it, and 
these often attain a. very considerable bulk before they present externally, which 
they usually do in the groin. Abscess in the groin may arise from the following 
causes: 1st, from large lymphatic collect.ions in the subcutaneous or intermus
cular planes of cellular tissue i 2d, from disease of the uellular tissue around 
the kidneys; 3d, from pcricreca\ abscess (on right side only); 4th, from iliac 
abscess, whether forming merely in the iliac fascia, or dependent on disease of 
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the pelvic bones; 5th, from hi p-join t disease, the abscess being pelvic; 6tl:, 
large buboes or glandular abscesses; 7th, from an empyema perforating the 
pleura and finding its way down behind the diaphragm. The diagnosis of thes6 
rnrious collections may, however, with a little caution, be readily made from 
t he ordinary form of spinal abscess that descends along the psoas muscle. In 
t he first place, in all these cases there is an absence of that dorsal pain and 
tenderness, with more or less excurvation, which 1 though not invariably present, 
is common ly met with in psoas abscess . Then, again, if the collection be peri
nephritic, there would ha\'e been prev ious, or there are co-existing, symptoms 
of renal disease. If it occur in the cellular tissue around t he crecum, the pus 
will be peculiarly offensive, will present itself in a less distinct manner, and will 
probably be associated with symptoms of intestinal irritation. ln those rare 
cases in which an empyema has found its way between the layers of the abdomi
nal muscles, and presented in the groin, the stcthoscopic signs wi!l point out the 
nature of the affection. In abscess connected with disea:;c of the hip-joint, 
there will be special evidences of the source of the pus. The only real di ffi
culty consists in diagnosing large psoas abscess presenting in the thigh or in 
other parts of the lower extremity, and depende ut on disease of the vertebral 
column, from iliac abscess taking its origin in the loose cellular tissue of the 
il iac fossa, whethe1· it be connected or not with disease of the corresponding 
bone; and in these cases t he difficulty is often not a littl e increased iu conse
quence of the ili ac abscess finding its way into the sheath of the psoas. 

In iliac abscess, the disease usually commences at or after the middle period 
of life , always in adults; and, as Mr. Stanley has observed, usually presents 
itself externally, immediately above Poupart's ligament, being conducted for
wards to this situation by t he fascia iliaca. Psoas abscess, on the contrary, most 
commonly occurs in the earlier periods of lifo; extends down into the thigh 
along the course of the psoas muscle, so that it always presents below l'oupart's 
ligament. I t is also common ly associated with some indication of irritation of 
the muscle in the sheath of which it is situated; thus, there is an inability to 
stand upright, to extend the leg, and pain is complained of in walking. Psoas 
abscess, also, in many cases, occurs suddenly, the patient finding, on washing 
himself in the morn in~, that he has got a large soft tumor in the upper part of 
the groi n, whereas iliac abscess comes on more grad ually, and presents in a more 
diffused and less circumscribed manner. 

The prognosis in caries of the spine is always bad; the deformity always 
continuing more or less marked; and the patient, though he may eYentually 
recover, by anchylosis taking place, continues hump.backed in after-l ife. Very 
commonly the disease terminates in abscess a11d death. I t was long ago remarked 
by Boyer, that tllC most fatal cases were generally those in which the spine l)re
served its straight position; whereas, when it was much curved, death seldom 
resulted. The truth of this remark I have had frequent occasion to verify ; and 
the circumstance would appear to be owing to the fact, that when the spine con
tinues straigh t at the same time that the bodies of the vertebrro arc tuberculous 
and carious, anchylosis cannot occur, the spinal canal is opened, and the cord 
irritated; whereas, when they have fallen together, and very considerable gib
bosity has resulted, auchylosis more readily takes place, and thus an imperfect 
cure is effected. 

Treatment.- In infants, the utmost that can be done is to direct that they 
should be laid prone upon a. pillow or small couch constructed for the purpose; 
that the ge neral health should be attended to by tonics suited to their age; that 
they should have the advantage of country or sea air; and that some couuter
irritant, as the tincture of iod ine, should be applied by the side of the spine. 
In ~hildren that are somewhat older, and in adults, great advantugc may be 
derived by strictly forbidding them to walk, stand, or sit erect; confining the m 
rigidly to the prone couch, and adopting a. general plan of tonic treatment. At 
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the sam~ t_irnc countcr-irritati~n may. be a1.1plied '~ith great adnrntagc by means 
of caustic issues .:ir moxm to either .!i1dc of the sprne. In fact, the principles of 
treatment in thcs: cases .arc cxtrcmcl.y si.mple: the improvement of the general 
health by good diet, tomes, and sea a1r1 rn order to remove the struruous condi
tion with which this disease is always associated, and the employment of counter
irritants suited to the age of the patient, to lessen the local action in the vcrte
brro, is all that can be done. Rest in the horizontal position is the most important 
element in the treatment; if the patient be allowed to stand upright or to sit, 
the weight of the head and shoulders will tend to curve forward the weakened 
spine, and by their pressure increase the already existing irritation in it. 'l'he 
horizontal position relieves the discase<l par.ts of this additional source of distress. 
In these cases the prone position is preferable to the supine, and the patient, if 
old enough, should always be laid upon a properly constructed prone coucl1, such 
as was introduced into }Jractice by the late l\lr.Verral. This position is certainly 
the best, for not only is the projecting a11gle formed by the cxcurvatcd spine 
not injuriously compressed, as it would be in the supine or lateral position, but. 
tbc patient is more comfortable; and it is far easier to make the necessary appli
cation in the way of issues and moxre than could otherwise be done . At the 
same time, the back not being the lowest part of the body, there is a less ten
dency to congestion of the spinal veins, and to consequent increase of the 
inflammatory softening of the bones. When the disease has in this way been 
arrested, for which many months-at lenst tweh·e or eigh teen-"·ill be required, 
the patient may be allowed to get up and move about, by wearing Jlroper stnys 
so as to support the trunk. It is of considerable importance in the treatment 
of this disease, that the patient should not be allowed to get or sit up too soon, 
before the consolidation of the diseased Yertebrro has tnken place, otherwise 
he will to a certainty suffer a speedy reJa1,se, or the excurvation will grently 
increase. 

If debility of the lower limbs or paraplegia i:bould come on, the administra
tion of the bichloride of mercury in doses from the twentieth to the sixteenth 
of a grain has been strongly recommended by J,atham and Stnnlcy. Issues will 
also be of use in relieving the nervous symptoms, though they may ha\'C bad 
little effect on the disease of the bones. 

'Vhen abscess has formed the surgeon should be in no hurry to open it; but 

~~1::1~0r~~~l~e ~,~i\~~r;t1~~,~~~~0iR~j0~r~~:s ~~;:~ ~~~:~i!~~f:~':Y r;r~~~~:naft;:t~~'~\~~ 
'When it becomes necessary, from the approach of the matter to the surface to 
give exit to it, this should be done by valvul.ar incision, closed, as soon as the 
pus has been discharged, by means of l1a~e-lip pins, or in the way described 
(page 34i). 'l'ho hectic or constitutional mitation that supervenes about this 
period, must of course be treated on p:cncral principles. 

Disease of the atlas a7!(l axis, and of the utlas and occiput, constitutes one 
of the most serious forms of vertcbrnl caries. In these cases there is pain, 
swelling, with great difficulty or ab.solute inability in moving the head; after a 
time incluration of the cellular tissue, with swelling and fluctuation behind the 
pharynx come on, pushing forwards its poste rior '~·all against the nasal a.per-

, tures, ca.using the tong-ue to lie extruded, oceasionmg much difficulty and <lis
tress in breathing, and giviug rise to a peculiar nasal tone in the voice. 'l'be 
abscess may point here, or extend outwardly under the muscles of the neck. 
Patients affected by this disease truly present a. remarkable as well as distress
ing appearance. '!'he neck being perfectly rigid, th~y are unable to turn t.he 
head, but when they want to look round have to twist the whole bo<ly j at the 
same time, the weakness in the neck usually compels them to support the head 
with both hands, putting one under the chin, the other under the occiput, aud 

~~r~~~~is~~~~~pr;~l~~o!i~~U.:be 0~~~~ ~~rdi~~~~:5n f:!~~~x~~' !~;~~~~ ~!~~;; b;r~:~: 
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and gradual interference with the respiratory functions. The trcatmt'nt must 
be conducted on precisely the same principles as that of angular curvature, by 
absolute rest, counter-irritation and tonics. As great and immediate danger 
may result from the sudden displacement of the vertebrre, and the consequent 
compression of the cervical cord, the head usually requires to be steadied by 
machines calculated to support it and limit its mo,·cmcnts. 

DiseMe of tlte saao-iliac articulation occasionally occurs. I have had several 
cases under my care at the Uni\'ersity College Hospital, in which the symptoms 
and post-mortem appearances of the disease were well marked. lt counnences 
with pain, tenderness over the junction between the sacrum and the ilium; this 
is followed by weakness, difficulty in progression, abduction of the limb on the 
affected side, and some elongation of it from swelling of the affected articulation, 
and thus a tendency to displacement forwards and downwards of the whole side 
of the pelvis. .After a time abscess forms, which usually acquires a \'ery con
siderable size, cxtcndin~ under the gluteal muscles, and at. last, after many 
months, or e\'en a year or two have elapsed, poiuting by the siJe of the coccyx 
or into the rectum. Most frequently this disease terminates in death by hectic, 
consequent on opening the abscess. Sometimes, but very rarely, anchylosis 
may take place, and then the limb on the affected side may continue perma
nently lengthened, for the reason already adverted to. In the treatment the 
same principles of rest and counter-irritation must be carried out that constitute 
the basis of the management of all similar affections. 

LATERAL CURVATURE OF THE SPINE . 

This affection, on account of the frequency of its occurrence, and the tedious
ness of its cure, has recci\"ed a good deal of attention from yarious surgeons, and 
much has been written upon it by those who have 
specially cleYoted themselves to its treatment, but Fw. 23.j 
yet, the whole of its pathology and management 
lie in anry narrow compass. 

Lateral curYature of the spine most commonly 
commences at an early period of life, usually between 
the ages of twelve and eighte.en; seldom b~forc the 
one, and not very commonly after the other; 1trnrely, 
if ever, occurs Lut to females, at least I have never 
heard of, or seen a marked Ca."C of the kind in lads. 
It appears to consist simply in a relaxation of the 
ligaments and muscles of the ~pine, i~1 consequence 
of which the vertebral column, being no longer 
able to support the weight of' the head, neck, and 
shoulders, becomes curved to one side, a correspond
ing deviation taking place in the opposite direction 
at a. lower portion of' the spine, in order to preserve 
the equilibrium between the two sides of' the bo~y 
(fig. :?35). The first cune usu~lly takes place. rn 
the upper or middle dorsal rc71on, the convcuty 

~~·,:~~~~s:~~·~r~~n~~'c o~'!fi~: i~1id~1ic \'~~1~~~01'.~iio~: 
the convexity looking towards the left. In some 
instances there is a. quadruple curve. At the same 
time that these lateral curves tnke place, there is 
always a. tendency to rotation of the hones of the 
spine upon one another, in such a way that the 
Ladies of the ''Crtcbrro that form the dorsal curve, 
are twisted slightly to the left, whilst those that enter into the formation of the 
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lum?ar cur~e arc slip~tly turned to the rifrht. T~is twist is f:ometimes si1p:ht, 
but m such instances 1t 1s very marked,so that there 1s a double curvature, lateral 
and rotatory. On examining the bones and intcrvcrtebral fibro-cartila~cs :if'tcr 
death, e\•en in c:ises of very considerable distortion, no diseaec will :ippcar in 
them, except, perhaps, that the bodies of some may haYc been elightly com 
pressed where they form the principal concavity of the ar~b. 'J'be ligament,. 
appear to be stretched, relaxed, and somewhat weakened m these cases; and 
the muscles arc usually pale, flabby, and apparently wanting in power. 

From a. consideration of the patholngy of this affection, and from the par
ticular age at which it manifests itself, before the bones }ia,·e become completely 
ossified, or the ligaments have acquired their due degree of rigidity, its me
chanism becomes sufficiently apparent. The spinal column being composed of 
a number of separate bones, possesses no fil'mness in itself, or power of sclf
support, but is maintained in the erect position by the clo~e manner in which 
its separnte elements arc knit together by ligamentous and muscular strueturc!l, 
and by the way in which, when thus bound together as a wbolc1 it is supported 
on either side by the strong mass of the erector spinro muscles. '!'he proper 
tension of these ligamcntous supports, and muscular masses, is especially 
necessary for it to maintain the weight of the head and shoulders, which is 
thrown on the cen'ical and upper portion of the do~al spine. If, from any 
cause, the ligaments become relaxed, and the muscles lose their tension, or if 
the weight of the upper part of the body increase disproportio11ately to the 
augmentation in the strength of the ligaments and muscles that support the 
spine, the ''ertcbral column will necessarily give way under the prcs!'lure to 
which it is subjected in a direct line from above downwards, and will conse
quently become curved. Most cornrnonly, indeed almost invariably, this takes 
place in a lateral direction, the spine yielding more readily in this than in any 
other. In some rare cases, however, the lower portion of the cervical, or upper 
dorsal region, will project backwards in an angular manner, and in other case!l1 

of still less frequent occurrence, there may be incunation of the spine in the 
lumbar or dorso-lumbar region. 

These various kinds of deformity, as has already been stated, chiefly occur in 
girls about the age of puberty; at a time of life when the tonicity of the mus
cular system not unfrequently becomes lessened by the occurrence of anemia 
and tho!le states of impaired health that so frequently attend the establishment 
or the uterine function; n.nd before the oseeous and lign.mentous structures of 
the body have fully developed. At this period of life, also, it frequently 
happens that·thc spine becomes rather suddenly elongated by a rapid increase 
in growth taking place, or that it becomes overweighted by the system de>e
lopiug itsclf1 and the shoulders and bust becoming stout and expanded. Indeed, 
so frequent is the occurrence of a certain degree of lateral curvature of the 
spine from these various causes., about the age of 1mbcrty in girls, that few 
escape a tendency to deviation, of so slight a kind, however, as not to admit of 
recognition as a disease. But if this tendency be allowed to go on unchecked, 
or if it be increased by injurious habits, amongst which all one-sided postures 
in which the body is twisted, as in playing some musical instruments, or in lean
ing over a table in drawing and writing, the slight de,•iation may rapidly in
crease until it assumes the true characters of lateral curvature of the spine. I 
do not think that there is any evidence to show that this is either a strumou.~ 
or a ricketty affection; indeed, so far as my observation goes, I should certainly 
say that strumous girls arc less liable to the disco.sc than those of a nervous or 
bilious temperament. A ricketty tendency would, of course, increase the di~
}lOSition to the affection, but I think it is very rarely associated with it. 
Amongst the more common prcdis.posing cau;;cs must undoubtedly be reckoned 
the iudolcnt and sedentary occupations, and the luxurious eucrvating habits 
that are communly encouraged in girls in the higher ranks of life, and which, 
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by pre'\"enting due muscular development, at the same time that they induce a 
general loss of tone in the sy$tem, W•lY directly occasion the disease. 

The siy11s of this affection, when it is well marked, are distinctly obvious. 
The serpentine character of the cun·c, its double nature, the conv('xity on 
one side looking to the right shoulJ.er, and on the other, to the left loin, will 
render its nature evident. :L\Jost commonly it commences in a gradual manner, 
the first condition that frequently attracts attention being the prominence of 
the rif!ht scapula, which is supposed to be "growing out;" or the sterno
clavicular articulation on the same side, or some of the cartilages of the ribs 
have been observed to project. Whenever the surgeon is consulted for such 
symptoms as these, he should at once examine the spine, which he will gene
rally find to have an inclination to the right side. I n the early stages of the 
disease, when the deviation is not very distinctly marked, the readiest mode of 
determining it is to let the patient stand upright, taking care that the feet are 
well placed together, and that the attitude is not forced, but natural ; the sur
geon should then run his finger down the back from one spinous process to 
another, touching each as he passes it with a pen dipped in ink; in this way, 
when he has reached the lower part, he will have mapped out the course of the 
vertebral column, and thus may sec at a 
glance the nature and extent of its dis- Fio.236. 
placement. At the same time he will pro
bably obsen·e that the two hips do not 
exactly correspond, the left being some
what thrown out. Very commonly there is 
a good deal of neuralgic tenderness about 
the spine, and at this early stage there 
may be anemia and symptoms of impaired 
nutrition. As the disease ad,·anccs, the 
cun'ature becomes more distinct, and at 
the same time, owing to the torsion of the 
column, assumes a slightly angular cha
racter where most convex. '.l'hc ribs on 
the right side are thrown out and bulging, 
and carry up the scapula with them, whilst 
those on the left arc sunk and depressed 
(fig. 236). In fact, the whole of the right 
side of the chest and body partakes in the 
projection of the spine on that side, and 
thus adds much to the general deformity; 

;!~~sitn~~e i~f~o!!~J ~~;h:u~~es:n .is c,~~r1:s~ ~4 {; 
~~!a)~si:e:::si~~~ g~~~:~ee:er!r d~1biiL;:~~n!~ ~ / ;r 
ciation, and pallor, the nutrition of the body being impaired partly by the com 
prcssion to which the thoracic and abdominal organs are subjected, and partly, 
doubtless, by irritation set up in the spinal cord, induced by the curvature. 

During the early part of the disease the spine preHer'\"cs its flexibility, and 
whilst the curve is still recent, nnd the paticut young, if the weight of the head 
and shoulders be taken off, it will at once resume its straight direction. Thus, 
if the patient be lifted off the ground by raising her up with the hands .under 
the axillre, or if she be laid down on her face on a flat couch, the back will fall 
into a straight position, or may readily be made to do so by slight traction. 
After the disease, however, has existed for some years, or if the patient has 
passed that age at which consolidation of the bones and ligaments takes placC', 
the distortion will continue permanently in whatever position she is pla~cd. 
This is not only owing to the deformity of the spine, but to the ribs, and hga.-
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mentous and muscular structures generally of the trunk, having become fixed 
in their abnormal position. 

The treatmeut of lateral cun·ature of the spine should be conducted on 
rational principles, and when divested of the mystery with which some inte
rested specialists have surrounded it, becomes as simple as that of any other 
chronic sur~ical affection of the bones, joints, or muscles. There are three 
principles of treatment that require to be carried out in the management of 
these cases. The first is the impro\•emcnt of the general health; un}e15s this is 
effected, nothing can be done; the second is to strengthen the mmsclcs of the 
spine; and the third, to take away as much as possible the weight of the head, 
neck, and upper extremities. The administration of some of the milder prepa
rations of iron, with a course of aloetics for the regulation of the uterine func
tion, is of great moment; at the same time a. nourishing diet of animal foorl 
should be allowed, and the patient encouraged to take exercise in the open air. 
By these means the nutrition of the system will be improved, and thP. tone of 
the muscles greatly restored. The muscular power may be morn directly 
strengthened by having the back well sponged with cold salt or vine~ar anrl 
water every morning, and methodically rubbed from top to bottom. 'l'he fric
tion should be principally direc:ted to the erector spinre muscles on either side 
of the vertebral column, and may be done either with the naked hand, or with 
some slightly stimulating embrocation. At the same time, if the patient's 
stre11gth will permit of it, but not otherwise, the use of the hand-swing may be 
allowed, or calisthenic exercises praC'tised; these, howenr, should not be con
tinued if they induce a. feeling of fatigue or exhaustion. Whilst this plan is 
being persevered in, the patient should be made to lie recumbent for a few 
hours daily, sitting or standing as little as possible. By these me:lni:;1 assidu
ously continued for some length of time, the muscles of the back may be 
strengthened, and the increase of the deformity prevented; and in this way the 
slighter cases of lateral curvature, those in which there is rather a tendency to, 
tlian a full development of the disease, may be cured. 

When the affection is further adrnnccd, though the spine still continues 
flexible, there being decided projection of the ribs on one side, with prominence 
of the shoulder and hip, with apparent difference in the length of the limbs, 
and much impairment of the general health, more decided me:lsurcs of tre:lt
ment must be had recourse to. In these cases, as in those just described, the 
constitutional powers must be carefully attended to on ordinary medical princi
ples; iron1 and good living. with fresh :lir1 being the basis of the treatment. At 
the same time that we endeaYor to improve the strength of the system in this 
way, and tliat of the muscles of the back, specially by cold bathing and fric
tions, it is essential that we adopt means to take off the weight of the head and 
shoulders, and to prevent its continuing to keep up, and to increase the deformity. 
This may be done in two ways: by keeping the patient in the recumbent posi
tion, or by allowing her to go about, wearing: proper supports. 

The recumbent position in the treatment of lateral curvature of the spine, 
though a vahwble means as an adjunct to other measures, has been greatly 
abused, by bring employed as an exclusive plan. This, I think, should not be, 
except when the patient is unable to stand or walk with comfort, as happens in 
some of these cases, when it may be necessary to confine her for a time to this 
position, until the proper muscular power is restored by other means. These 
instances, however, arc very rare; too much so to constitute the rule fn the 
treatment. Whenever the recumbent position is employed, prone seems to me 
to be far preferable to the supine, for reasons mentioned when speaking of angu
lar curvature of the spine; and the best couch for the purpose is certainly Ver
ral's. 'l'he patient should be kept on this during the intervals of exercise, not 
being allowed to sit or stand, even at meals; she will very soon become accus-
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tomed to a position that, at first appears constrained, and will, prob:ibly, speedily 
be enableJ to sleep on it 

'l'hc best mechanical contrivance for supporting the weight of the head and 
shoul<lers1 is Tavernicr's belt, either in its original form, or as modified and 
represented in the accompanying wood-cut (fig. 237). Ey it, the projection of 
the right shoulder m?y be gradually brought 
down, the left one raised, and the weight of FJG. 237. 
the whole of the upper part of the body sup
ported. By this contrivanrc alone, properly 
and carefully adjusted to the condition of 
the deformity, many patients may be treated 
without the necessity of any confinement 
whatever i the ~pine being gradually restored 
to its proper direction by very gradually in
creasing the pressure and support of the 
instrument1 at the same time that the gene
ral health is carefully attended to, and the 
patient has the benefit of sea-air. In the 
majority of cases, however, I think it is Wf'll 
to conjoin the m;e of this instrument with 
that of the prone couch; the patient sleeping 
on the couch, or reclining on it at meals 
and when in the house, whilst she wears the 
belt out of doors, and for the purpose of 
exercise; taking care to apply it and take it 
off in the recumbent position. In this way 
many severe cases of spinal curvature may 
be successfully treated without interfering 
with the patient's education, or her usual 
habits. In long-standing cases of deformity 
of the spine, when its flexibility is lost, and 
the projection of the ribs has become per
manent, the patient will derive great com
fort and support from the use of this excellent instrument, and the increase of 
the disease may thus be prevented, even if direct amelioration be not effected. 

It occasionally happens from congenital malformation tlint the spinous pro. 
cesses of some of the Yertebrre are deficient, and their laminre either absent or 
separated; in consequence of this the meninges of the spinal cord in this situa,. 
tion are unprotected, and project through the aperture in the bones, giving rise 
to a tumor at the part where the arrest of de,·elopment in the osseous structures 
occurs. This tumor is usually of an oval shape, its long axis corresponding to 
that of the spine. It is generally met with about the size of a walnut or an 
orange, but occasionally attains an immense bulk, equal to that of a child's head. 
In some cases this tumor is lobulated1 having an imperfect septum stretching 
across it; in other instances two or more of these tumors have been met with in 
the spine. The skin covering it is usually of its normal color, but when the 
tumor is of considerable size it may have a bluish or congested appearance, and 
admit of a certain degree of transparency. On examining the tumor, which is 
hard though elastic when the child is held upright, it will be found that it. 
becomes soft when the child is laid horizontally. It usually becomes tense 
during expiration, and softer during inspiration. In some cases fluctuation is 
perce1Jtible1 and by pressure the bulk may be lessened. Spina bifida may be 
met with in any part of the vertebral column; it is, however, almost invariably 
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found in the lumbar region, the cases in which it appears hi.!?11er up bcin~ of 
very rare occurrence, but instances of tl1e kind are mentioned by Cruvcilhier. 
When it occurs high up in the cervical or upper dorsal spine, it has been found 
that tJ~e spinal cord and_ nerv~s ~re usually adherent to the walls of the tumor; 
when m the lumbar region this 1s not the case. 

The prognosis of this affection is necessarily unfavorable, the child usually 
dying, at an early age, of com·ulsions. In other cases the tumor increases in 
size, gives way, and death results from spinal meningitis. 

In the treatme11t of spina bifida but little can be done in the way of operation 
when the tumor is of very large size, and the skin CO\'ering it inflamed or ulce
rated; or when a large portion of the bones appears to be deficient. In those 
cases, however, in which the child is otherwise 11ealthy and strong, the tumor 
being of small size at its base, or pediculated, and in which little pain or other 
inconvenience arises from pressing upon it, some means may be adopted for 
relieving or curing the dcformitx. 

The simplest mode of relief is to employ pressure on the tumor, by means of 
a compress and bandage; or, what is better, an air-pad, similar to those used for 
umbilical hernia, and kept in place by an elastic indin.rubber band. In addition 
to pressure exercised in this way, the recommendation of Sir A. Cooper may be 
followed, and the tumor punctured with a ~rooved needle from time to time, 
care being taken, however, to prevent the ulceration of the punctures by cover
ing them with collodion. In this way, by the combination of puncture and 
compression, cases have been cured. .All other plans of treatment, by which 
the tumor is opened and air allowed to enter it, are fraught with dan~er1 and 
will, I believe, be inevitably followed by the death of the child from inflamma
tion of the meninges of the cord and convulsions. 

CHAPTER XLVI. 

DISEASE OF TllE JIIP-JOINT. 

HIP·DISEASE presents so many points of peculiar and serious importance that 
it is usually, and not imptoperly, considered as a dii-tinct affection, apart from 
other joint-diseases. Like all these it may be of an acute, subacute, or chronic 
inflammatory character, most commonly occurriug in strumous subjects; indeed 
I thiuk its connection with scrofula is generally more distinctly marked than 
that of most other affections of the joints. It almost invariably occurs before 
the age of puberty. Out of 48 cases of this disease, of which I have taken 
notes, I find that in 16 only did it take place at or after fifteen years of age, 
and of these, in 6 cases only did it happen above the age of twenty; thus it may 
be considered essentially a disease of childhood or early youth. It commonly 
comes on from very slight causes; over-exertion in a long walk, a sprain in 
jumping, a. fall, or sitting in the wet, are usually the circumstances to which its 
occurrence is attributed. 

All the inflammatory affectious attacking- the coxo-femoral articulation are 
usually confounded under the term" Hip Disease" or" Coxalgia." 'This is too 
general an expression; and we shall find included under it several distinct forms 
of disease that differ from one another in pathology, symptoms, result, and 
treatment. On looking at the hip-joint in a surgical point of Yiew we find it to 
be composed of three distinct parts; ''iz.1 the soft structures, the acetabulu~n, 
and the head of the femur. Any one of these may be princivally or primanly 
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affected, and we may accordingly divide hip-joint disea!;e into the three distinct 
forms of arthritic, aceta/Jular, and frmoral. 

This division is not a purely pathological one, but is of a practical character, 

e~~~3~~~11~: !~?~~e~~~~i~~ ~;::~~~eq~;~~i~1~p~·:~~c;~~~;:·of coxalgia
1 

we may consider 
hr1efly the four patholog1cal cond1l!ons which arc more or less common to each 

va~=:~ J~~!:~~~~ti;:i~l ~~z.hfp~j1~1i111~ 1%~;';::~:~~·i:~ 1~:::t~1~~~::.~i~;,·:;i~18~·8forru 
the affection assumes. In the more chronic forms of the <li::;cnse it is at first 
slight, and, perhaps, rather referable to the knee than the l1ip; this is particu
larly the case in the femoral variety. In the arthritic form it is always very 
acute, seated in the joint itself and greatly increased by auy lllO\'Cmcnt, however 
slight, of the limb. In the acetabular form of the disease the paiu is not at 
first referred to the joint but rather to the iliac fossa or side of the pelvis; it 
afterwards becomes severe, gnawing, and deeply seated in the articulation. 
Ilowe\·er slight the pain may be, it is always grcntly increased on mo\•ing the 
limb, on pres:.ing the surfaces of the articulation together, or by abduction. 
Ilence the usual position of the patient with the foot raised and merely sup
ported on the point of the toes, the knee and hip being flexed and adducted. 

2d. Suppuration is not a necessary consequence of inflammation of the hip
joint, though in strumous subjects it more commonly occurs than not. We 
often see the arthritic variety of the disense run its course without suppuration, 
but in the acetabular and femoral, abscess always forms sooner or later. 'l'hcsc 
abscesses usually ~orm behind the joint, under the gluteal muscles; they may 
open in this situation or burrow under the fascia lata1 and present on the outer 
3.Spect of the thigh below the tensor vaginre fomoris. Sometimes they occur in 
front of the joint under the pectincus, and in the acetabular form of the disease 
they are commonly intra-pelvic, forming in the iline fos$a, and presenting above 
or under Poupart's ligament, or passing down by the side of the rectum or 
through the sciatic notch, and thus finding theil' way downwards upon the back 
of the thigh. 

3d. Dislocation.-ln the advanced forms of hip-disease, dislocation of the 
head of the femur commonly occurs and may arise from three causes :-1st. The 
destruction of the joint, the capsular ligament having given way in consequence 
of i11fia.mmatory softening and ulceration, and the head of the bone being thrown 
out of the cavity by the action of the surrounding muscles. 2d. Caries and 
partial absorption of the head of the femur may have taken place, so that it no 
longer fills up the cotyloid ca>ity, and the ligaments being at the same time 
destroyed, it slips out on to the dorsum ilii. 3d. A fungous fibro-plastic mass 
may sprout up from the bottom of the cavity and thus tend to push the bone 
out of it, and after it has been so extruded, this growth will completely fill the 
acetabulum. 

1'he occurrence of dislocation is, in the great majority of cases, preceded by 
the formation of abscess in and around the joint; but in some instances it hap
pens iu consequence apparently of the softening of the ligaments, the head of 
the bone being thrown out of the acetabuluru, without the supervention ot 
abscess or any sign of suppuration. In these cases a false joint may be formed 
upon the dol'l:ium ilii, where the head of the bone lodges. When it is lying in 
a suppurating cavity it will always be found to be in a. carious state, and then 
no attempt, or at least an imperfect one, is made at the construction of an arti
culation around it. 

Dislocation takes place chiefly in the femoral variety of the disease, in 
which the head of the femur is more or less destroyed, and the acctabulum 
filled with fibro-plastic deposit. In the acetabular form, the head of the bone 
is not thrown out of the cavity, which is carious, and which Lecoming at lasi 
perforated, may allow the upper end of the femur to slip into the pelvic cavity. 
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4th. Anrli!Jfosis may occur either with or without previous suppuration. If" 
the joint has suppurated and the head of the bone is thrown on the dor"'um ilii, 
a false joint may eventually form, or osseomi anchylosis in n. more or Ie~s faulty 
position take place. If the·head of the bone continue in the acetabulum with
out suppuration 1 osseous anchylosis (fig. 221) may ensue with but little short
ening of ihe limb. 

Tlte Arthritic form of hip-joint di::ease may commence in any of the soft 
structur.es of the joint, in the capsule, the sy.novial membran~, the cnrtilages, 
or the li~~rnicntum tercs. )Ir. Aston Key believed llrnt the ligamcntum teres 
was very frequently the startinp;-point of inflammation of the hip-joint, and 
other surgeons haYe referred its ori~in to e.-ich of the other structures men
tioned. Without denying the possibility of disease sometimes commencing in 
the. ligaments1 illustrative of which we have a beautiful model in the Museum 
of University College, I believe that it more frequently commences in the car
tilage incrusting the head of the femur, for though it is extremely difficult to 
prove this, opportunities of dissecting this form of bip-<lisease in its early 
stages being very rare, yet the symptoms that attend it so closely resemLle those 
accompanying the diseases of this structure in other joints, that it i~ difficult 
not to infer that this may be the case in the hip. 

In this form of tho disease the patient is seized with signs of acute inflam
mation of the joint, coming on pretty rapidly, and with great constitutional 
disturbance and pyrexia. '.I.'hc pain in the joint in these cases is of the most 
excruciating character1 accompanied by i:;pasms and twitchings of the limb, and 
marked by nocturnal exacerbations. The suffering is so intense1 that the 
patient cannot bear the slightest mo\·emcnt of the limb i a fit of coughing, the 
weight of the bed-clothes, or the shaking of the bed by a person leaning against 
it, will giye rise to the most intense agony; and in the intervals of his suffering 
the patient is in constant fear of a return of the pain, to which he looks for
ward with much anxiety. In these cases the limb is everted1 abductcd1 per
fectly helpless, and motionless; the nates will be found flattened, and there is 
usually some fulness about the anterior part of the joint, under the peclineus 
muscle, or to its outer side, above the trochanter. There is also sometimes true 
elongation of it in consequence of the capsule becoming distended with fluid, 
and pushing the head of the bone downwards. On measuring the limb, in 
order to ascertain its true length; it is necessary to examine the two together, 
and to place the sound in exactly the same position as the diseased one; unless 
this be done, error will very probably creep in, for on measuring the lower 
extremity, from the anterior superior spine to the lower border of the patella 
or the inner malleolus, it will be found to be of greater length when adducted 
or extended than when abducted or bent. 

In some cases the distension of the capsule with synovial fluid, as the res1tlt 
of the inflammation in the joint, may be so great as to lead to its rupture, aud 
to the sudden dislocation of the head of the bone on to the dorsum ilii, with 
great pain and much shortening; this, however, is of very rare occurrence, t11e 
dislocation seldom taking place until after abscess has formed within the joint, 
and the articulation has been thus destroyed. In this, the acute form of hip
disease, various terminations may take place; the result depending greatly upon 
the constitution of the patient, ancl the manner in which the affection is tr('ated. 
Under the most favorable circumstanccs1 as the inflammatory action is subdued1 

the disease fulls into the subacute condition, and recovery gradually but very 
slowly takes place, with a. limb that continues somewhat stiff aud partially 
~uchylosed1 as well as wasted and somewhat shortened from disuse. Sometimes, 
complete anchylosis occurs without the previous formation of abscess. In 
other, and the majority of instances, abscess forms, and then the patient may 
either be worn out by the continued irritation of diseased bone, or by the pro· 
fusencss of the discharge; or grent shortening taking place either by the 
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absol'ption of the head of the bone, or its dislocation out of the acetabulurn, the 
cavity of the abscess may ultimately contract, the carious portions of bouc exfo. 
bte1 anJ the sinuses close after years of suffering. Under the most favorable 
circumstances, when once the joint has been acutely inflamed, a year or two 
will elapse before the patient can use his limb with any degree of security. 
'fhc safety of the patient depends in a great measure on preventing the occur· 
rence of suppuration. If the constitution be of a ''ery strumous character this 
can rarely be done, but if tolerably healthy, the disease may be prevented 
passing on to this stage, and then the patit:nt may reeo-ver with a useful, though 
somewhat stiff and crippled limb. If suppuration occur, it is very seldom that 
an a<lult patient recovers, hectic and exhaustion speedily carrying hi¥1 off. The 
life of children may, howevcr1 be saved even under these circumstances; but 
they will be left permanently lamed. 

ln the acetab11lm· form of the disease1 the first serious symptom is often 
abscess in the ili:ic fossa 1 with pain around the hip rather than in the joint 
it.:;elf. 'l'his however becomes tender on pressure, the patient cannot bear on 
the limb, but no alteration in its length takes place, although it becomes g1eatly 
wasted. The absce:.:s which was at first intra.pelvic soon passes down under 
Poupart's ligament, or finds its way by the side of the rectum, or through the 
sciatic notch into the gluteal region. llectic comes on, the sufferings become 
greatly increased, and death from exhaustion speedily ensues in this1 which I 
believe to be the most fatal form of hip-disease. 

In the femoral form of coxalgia, the disease usually commences in a very 
insidious manner. H assumes a subacute character, and is chiefly met with in 
young children. The first symptom that usually attracts attention is that the 
child limps and walks in a peculiar shuffling, hopping manner; he does not 
stand firmly upon both feet, but rests on the toes of the affected one, the knee 
of which is bent. On examining the condition of the limb it will be seen to be 
Herted, somewhat abducted, slightly flexed upon the thigh, with the knee 
partly bent, and apparently shorter than the other. This shortening, however, 
is apparent and not real; for on laying the child on its back, it will be found 
that the pelvis.is placed obliquely; the anterior superior spine ou the affected 
side being raised to a higher level than that on the sound one, and at the same 
time turned somewhat forwards; measurement of the limb from this point to 
the ankle, will show that there is no alteration in its length. The obliquity 
of the pelvis, which is of very early occurrence in diseased hip, is owing to the 
child lifting the foot off the ground in order to avoid pressing- on it in walking 
or running, and in doing this he is obliged to raise, not only the limb, but the 
corresponding side of the pelvis. 1'his apparent shortening will commonly give 
place, a~ter keeping the child in bed fo7 a few days, to a simulated elong:ition 
of the hrub; the pelvis on the affected side descending below its natural level. 
At the same time that these symptoms arc noticed, the ehil<l usually complains 
of pain in the hip, especially on pressing over the pectineus muscle, or behind 
the trochanter; this is increased by standing, walking, or any attempt to bear 
upon the joint; abduction also, and rotation of the limb outwards, is particu· 
larly painful, and any concussion of it, as by striking the heel or knee, will 
greatly increase the suffering. At this stage of the disease, the patient will 
often refer to the knee rather than the hip as the scat of pain, and a careless 
surgeon might be misled and treat the wrong joint; the more so as there is not 
unfrequently a good deal of cutaneous sensibility about the inner side of the 
knee.joint. 'l'his pain appears to be seated in the obturator nerve, the articular 
branch of which sent to the hip.joint becoming implicated in the 'disease, com· • 
munieates a radiating }Jain that is felt at the extremity of the long dcsce-nding 
branch which is distributed to the knee. On turning the child upon its face it 
will be observed that the nates are somewhat fl.aucned, the fold being in a great 
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measure obliterated, and, if it be a female, the vulva on the affected side will 
b~ seen to be placed at a lower level than on the sound one. 

As the disease advances, abscesses may form at any part in the vicinity of' 
the joint. They most commonly occur under the glutei muscles, but f:Ometimes 
at the anterior part, under the pectineus muscle. When in this situation, they 
occasion~ll.y give rise to very severe suffering down ~he inner side ?f the thigh 
by exerc1smg pressure upon the obturator nerve, which may sometuncs become 
tightly stretched over the subjacent cyst of the abscess. It is about this period 
that true sliortening of the limb takes place, .which at the same time becomes 
adducted and inverted, thus assuming a. very different position to what it pre
sented in the early stage of the disease . The different positions into which the 
limb falls in the two stages of the complaint are evidently due to alterations in 
the muscular action brought to bear upon it. In the early stage, these strong 
external rotators, which are in close relation with the joint, become irritated by 
the extension of inflammatory action to them, or by the pressure to which they 
are exposed by the distended capsule; and hence, being called into increased 
action, the limb is e\•erted, at the same time that it is sl ightly flexed and adducted 
by the irritation to which the psoas and iliacus are subjected. As the disease 
advances, these muscles become wasted, undergo fatty degeneration, absorption, 
or disintegration, b.v the formation of abscesses underneath and around them; 
hence, the action of the adductor muscles being no longer counterbalanced, the 
limb is drn.wn upwards and forwards, and turned inwards (fig-. 238). 

'l'he short.cning of the limb may arise, in very chronic cases, from general 
atrophy of the member, consequent upon disuse; and this, no doubt, in all 

instances, after a time,in-
Fio. 238. flucncesitscondition. Most 

common ly, howc\'er, it oc
curs from absorptionJfthe 
head of the bone, and in 
other cases from its dislo
cation upon the dorsum of 
the ilium. In these cases, 
the remains of the dislo
cated head can be felt 
through the thin and weak
ened muscles in its new 
situation, and in other in
stances may be felt lying 
at the bottom ofa.ca\'ityin 
a carious state (fig. 239). 

After the formation of 
~ abscesses, the health, which 

may up to this time ba\'e £& keptprettygood,speedily 

fJf iievc~~c w:~:i1~1~~1~~~t~~d at~~ 

I 
patient, perhaps, at last 
sinking from the w~ting 
iufl.ucncc of the diseased 
bone, and the discharges it 
occasions. 

In making the diagnosis of coxalgia.1 ca.re must be take n not to confound it 
in its early stages with an ordinary attack of rheumatism; a mistake that not 
unfrequcntly happens; the alteration in the shape and position of the limb, the 
obliteration of the fold of the nates, and the limitation of the pain to the one 
joint, will usually prerent the surgeon falling into this error. With disease of 
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the knee care must be taken not to confound hip disease, in con~cqucncc of the 
pain in the early stages being commonly referred to that joint; here the absence 
of any positive sign of disease about the knee, and the existence of all the signs 
of disease in the hip that have already bccn noticed, will enable the surgeon to 
diagnose the true seat of the affection. Lateral currnture of the spine, accom
panied by neuralgic tenderness in the hip, occasionally gives rise to apparent 
shortening of the limb with 1>ain and rigidity; but in these cases the existence 
of the spinal affection, the superficial nature of the pain, and the ab;:;ence of 
increase of suffering when the joint is firmly compressed, or of painful startings 
at night, will indicate the true nature of the affection. Abscess may occasion
ally, though rarely, form in the vicinity of the hip without that juint being 
diseased. Should this take place towards the anterior aspect of the articulation 
under the pectineus muscle, it may, by its pre:;surc upon the obturator nerve, 
occasion })ain in the thi~h and knee, as in those cases in which the articulation 
is affected; here, however, the sound state of the joint at. its posterior :rnd outer 
part, the absence of all obliquity of the pelvis, and of the other signs of the true 
hip-disease, will enable the diagnosis to be effected. 

'fhe treatment of disease of the hip must be conducted with reference to the 
form of the disease, the acuteness of the attack, and the severity of the local 
and constitutional symptoms. In all cases this affection must Le managed in 
accordance with those general principles that guide us in the treatment of in
flamed joints. 

'Yhen the disease is of the acute arthritic kind, the patient must of course be 
kept in bed, and be treated with calomel and opium, pretty freely administered, 
ha'\"ing a full dose of opiate at night, in order to prevent the painful startings 
of the limb. The inflamed joint should be leeched, or, if the patient can bear 
it, cupping-glasses may be applied behind the trochanter; it must also Un com
fortably arranged upon pillows, so as to be kept in as easy a position as possible, 
and ·grl'?at relief will be afforded to the patient by the application of hot poppy 
fomentations. When the inflammatory action has been somewhat subdued, the 
joint may be con\'cnicntly fixed by means of a leather splint or the starch 
bandage. Of the two, I prefer the starch bandage, as being more easily applied, 
and forming a better fitting- and more !:ecure casing to the limb. In applying 
it, the limb should be bandaged from the toes upwards, well padded about the 
knee with cotton wadding-, ancl the bandage carried in repeated turns round 
the hip and body in the form of a spica; at the posterior part of the hip it 
should be strengthened with a pi('ce of pasteboard lined with calico, sufficiently 
long to extend down the whole of the back of the thigh to below the knee, so 
as to support that joint also. It is of much importance to do this, as otherwise 
the hip cannot be kept immovable. In applying this, or any other apparatus, 
in the more· acute form of the disease, the patient will commonly require to 
ha\·e chloroform administered, as the pain occasioned by the necessary move
ments would otherwi~c be too severe to be borne. After the starch bandage bas 
well set, a trap may be cut in it opposite any part of the joint to which it may 
be thought necessary to make applications, and the perinea! aspect of the appa
ratus must be well lined and coYcrcd with oiled-silk, so as to prevent its being 
injuriously soiled. In this way the limb may be i1mn0Yably fixed in a proper 
position by a light and firm apparatus that will seldom require to be changed 
during the treatment of the case. 

When the disease has fallen into a somewhat chronic condition, or from the 
very fir~t of the subacutc or /emoru.l variety, a different and less active line of 
treatment requires to be pursued. In these cases, rest and perfect immobility 
by means of the starch bandage are indispensable; in conjunction with this, 
the employment of counter-irritants, more particularly the caustic issue, will 
be attended with great adyantage; the issues may readily be applied through 
traps, cut in the apparatus behind the trochanter, and at the forepart of the 
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joint opposite the peetineus muscle. At the same time a course of moderate 
alteratives and tonics conjoined, will be found most adrnntagcous. 'l'o children, 
a powder composed of a grain of mercury and chalk, two grains of carbonate 
of soda, and three of rhubarb, with or without half a grain of quinine, may 
be administered twice n. day. To adults, the bichloridc of mercury ill small 
doses with sarsaparilla or bark will be found most useful. This altcrati\'e plan 
must be persenred in for a sufficient length of time, and as the symptoms of 
inflammatory action subside, and tho~c of strumous disease manifest themsekes 
more unequivocally, cod-liver oil, with the iodides of potass or of iron, may be 
advantageously substituted. 

During the whole of the treatment, the general health requires careful super
vision, the diet must be attended to, and should be as nutritious ns possible, 
the state of the bowels regulated, the skin kept in good action with a fle1:h
brush, and the patient reside in well-ventilated apartments. It will Ycry 
generally be found that the liver is peculiarly apt to get out of order in this 
disease, the patient hecomin~ jaundiced and feyerish; these complications 
must be treated on general 1irinciples. As the health improves, a change to 
the sea-side \\'ill be attended with great adYantage, ancl the patient may be 
allowed to move about on crutches, h:wiug tlrn foot suspended in a sling, as in 
the case of a fractured thigh. Under such circumstances the best rcirnlt. that. 

can usually be looked for is a stiff ,ioint. (fig. 240); 
Fw. 240. but even if this forms, the patient's condition will 

be far from unfavorable, for the want of movement 
in the hip becomes counter-balanced by tl1e greatly 
increased mobility of the lumbar vertebrre, enabling 
the patient freely to rotate the pekis. 

As abscesses form they should be opened early; 
no good resulting by delaying to gh·e exit to the 
pus, which on ly spreads more widely, disorganizing 
the soft. siruct.ures, and means sliould be taken, by 
tonic remedies and nourishing food, to keep off 
hectic. If di::.location lrns taken place, and the 
limb cons~quently becomes a good deal shortened 
or deformed, being perhaps adducted and inverted 
so far as to be twisted over the other, or drawu up 
upon the abdomen, much may be done to lessen the 
deformity by putting the patient under chloroform, 
bringing down the limb, and fixing it in a starch 
bandage. Anchylosis may thus be sometime~ got 
in a good position, and the patient's condition be 
greatly improncl. It is a question whether an at
tempt at reduction should be made in these cases of 
consecutive dislocation, as it is very rarely that i~ 
would prove permanently successful, the acctabulum 
being either filled up with fibrous matter, ur 
the head of the bone so diseased and lessened 
in size, that it would not remain in its cavity 
when put back. Occasionally, however, the re
duction may be successfully effected. In a woman, 

uncler my care, at the hospital, with spontaneous dislocation of the hip of about 
a month's duration, reduction was effected by means of the pulleys, and the 
head of the bone replaced in the cotyloid cavity, where it remained for some 
weeks; becoming, however, displaced again in con::.cquenee of its being neces
sary to remove a bandage that was applied, as she became affected wilh inti.am· 
mation of the chest, and could not bear its pressure. If anchylosis is likely to 
occur, the surgeon must endeavor to secure it with the limb in a straight posi-
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tion. Af'ter a stiff joint lrns formed, the mobility of the lumbar ''ertebrro w11i 
be found to be greatly increased, so that at last the patient will walk with little 
inconl"cniencc, t·otating the pelvis on them. If the anchylosis be not osseous, and especially if the head of the bone be still in the acetabulu111, the limb may 
be strait.:,'hlened by forcible extension uudcr chloroform, and the heel thus brought to the ground. 

The excisio11 of tlie heacl of tliefcmur, in some forms of hip-disease, has of 
late years been much discussed. This subject has more especially had attention directed to it by the writings of Fergusson, II. Walton, and II. Smith. "l3ut 
even yet," says l\lr. Fergusson, who is one of its greatest udYocates, "cxpcricucc a.s to the results of this operation is so limi ted, thut I can scarcely say more on 
the subject thun express a beli ef, that in some instances of disease, a11d of gun 
shot injury of the neck or head of the bone, such a proceeding might be of 
scrvice.11 'l'he cases requiring it are necessarily not Ycry numerous. It may, 
howeYer, be stated, that when the disease is of the femoral kinJ, being limited 
to lhe head und upper end of the femur, the acetabulum and pelvic bones not 
being i1wolved, but the head of the bone displaced from its cavity, and lying 
in a carious or nccrose<l condition on the dorsum of the ilium, with sinuses 
leading down to it, the patient's general health reduced by hectic, consequent 
upon the profuseness of the discharge and the irritation of the disease, the 
surgeon would certainly be justified in cutting down upon, and removing the 
source of all this mischief, with a view of preserving the patient's li fe, i:t 
accordance with those general principles that guide us in the management of 
dbease<l bone in other situations. The cases, however, in which this peculiar 
combination of circumstances occurs, and in which such un operation would 
consequently be required, arc rarely met with. 'l'hc great objection to the ope
ration, in the majority of instances, being the extension of disease to the coty
loid cavity and the bones of the pelvis, involving them to a con~idcraLle extcut, 
und in such a way as to prevent the complete removal of the diseased osseous 
structures. Even if the patient's life be not endangered, the removal of the 
carious bone may be rendered neees:-:ary in order to obtain sound anchylo:;is 
between the upper part of the femur aud the pelds, and thus to secure a useful 
limb to the patient. 

In hip·discase the acetahulum will be found to possess far g-reater reparative 
powers than the head of the femur, so that even when diseased it may rccoYer 
itself; its disease, when moderate, is therefore no absolute bar to the perform· 
ance of exci~ion of the head of the femur. 

In many cases examination with a probe will enable the surgeon to detect the 
exi:-tence of disease in the bones of the pch•is, us well as in the head of the 
femur; Lut in other instances it may not be possible for him to do so, the probe 
not bein~ able to reach the carious bone, owing to the quantity of dense plastic 
matter that is thrown out uround it. Under these circumstances, the question 
as to the propriety of performing the operation may, to a. certain extent, be 
determined by the position of the head of the femur. If this has been clislo. 
cated early in the disease, and be lying in a carious condition upon the dorsum 
ilii, the probability is that the morLid action is confined to it, the acetabulum 
being filled up with fungoid plastic matter. If, however, the displacement has 
been of recent occurrence, it is not unlikely that the osseous surface of the 
cotyloid caYity is invoked. If the head of the bone still continue in its socket, 
the operation should not, generally, be undertaken; for in these cases, if the dis. 
ea.<=e is far advanced, the morbid action will almost im·ariably have extended to 
the bottom or sides of the acetabulum. But even in such a case as this, thosa 
excellent surgeons, )Ir. Jones of Jersey, to whom modern conserYativc sur. 
gery is so deeply indebted, and Mr. Hancock, have successfully remO\'ed not 
only the head of the femur but a lurge portion of the di scused ncetabulum. 

'l'hc operation itself is not difficult of performance, the carious head of tho 
4~ 
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femur, lying at the bottom of an abscess or of sin nses1 may readily be expoml 
by a T sb:ip<'d incision over it. (fig. ~.tl). 

F10. 241. When it is exposed it may be turned out 
by drawing the limb over the opposite 
thig h, rotating it inwards :ind pushing it 
upwards, when it may be cut off through 
the nrck or trochantcr by means of an 
ordinary saw, or what is better, by pruis
ing the blade of Butcher's saw behind 
and cutti ng forwards. In planning the 
incisions, care must of course be taken 
not to cut too far forwards, lest the an
terior crural nerve be wounded; or too 
freely backwards, lest a gl uteal artery be 
injured. After the operation the wound 

~ must be dressed in a simple manner, and 
a Jong splin t applied. l\lr. Fergusson 
recom mends that the extension should 
be made from the opposite thigh, round 
the upper part of which a laced socket 
is fi xed, to which the band is attached 

(fig. 242). In such cases as these, much advantage will be derived by the use 
of the bracket thigh-splint. Shortening of the limb will necessarily result, but 

FIG. 242. 

as this has already occurred, being the inevitable consequence of all di~ea~e of 
the hip that gives ri se to the di&location of the bone, it need scnrcely be taken 
into account i the operation being rather done with the view of saving the 
patient's lifo in the only way that is practicable, than to improve the length of 
the limb. 

The result of excision of the hip-joint depends on the extent of os~('ous dis
ease. " ,.hen the head of the bone is solely the seat of caries, lying dislocated 
on the dorsum ilii, the operation may be done with a. fair prospect of succe~s. 
When the acctabulum is but slightly implicated, a portion ·or its lip being pos
isibly discac:ed, the gouge may be successfully applied to this, and the result of 
the operation will not be materially changed. But if the pelvic bones be pri
marily or chiefl y affected, and more particularly if the head of the femur be still 
lying on the cotyloid cav ity, with perhaps perforation of the bottom of this and 
intra-pelvic abscess, little µ-oocl can be expected or result from an operation for 
the proper performance of which it would be necessary to remove the greater 
part if not the whole of the acetabulum, and thus open up the cavity of the 
pch·is. llut that such a desperate operation as this even may be performed with 
a successful result, is proved by the interesting- cases to which reference has just 
been made; and as the "acctabular" form of hip-d isease is necessarily fatal if 
left to itself, these cases u1ay encourage surgeons in attempting to eavt" tho 
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patient by the only alternati,·c open to theru. The statistics of the operation 
arc not very perfect, but as far as I can ascertain it has been perforwed ;)!) 
tiwes, with l! deaths as its direct result. 

CHRONIO RllEUMATIC ARTHRITIS. 

A pccul~ar disease. has of late years been described by l\Ir . .Adams and )Tr. 
R. ,V. Smith, to which the name of "chronic rheumatic arthritis" has been 
givc~1. 1t c?mmo.nly affects the hip, but has been met with in the temporo
m:u:1llary art1culatto11 1 and also occurs in the shoul<ler; at least l ham met with 
c.ascs of di.-=ease of this joint prcscutiug all the characters of this affection during 
life, though as there has been 
no opportunity of examining F10. 243. 
the state of the parts after 
d<'ath, it is impossible to 
speak positively as to the true 
uaturcofthcdisease. Chronic 
rheumatic arthritis is an ac
th·e di:;case of the bones and 
fibrous expansions about the 
joint, being especially charac
terized by considerable in
crease iu the size and by al
teration in the shape of' the 
os.:;eous structures, which be
come porous in some parts, 
porccllano11.s in others, with 
thickening of the fibrous cap
sule of the joint, deposit of 
ma-=scs or plates of bone in it, and ultimate destruction of the cartilages aud 
i-.ynovial membranes. The sufforing attending the disease is considerable, it 
greatly cripples the utility of the joint, at last produces incom1)lcte anchyloisi:J 
of it, and is incurable. -

This form of the disease commences with a degree of pain and stiffness about 
the joint, increased at night, and especially in damp or cold weather, presenting 
in this respect the ordinary characters of a rheumatic affection; as the di!<case 
advances, the pain is much increased by standing or walking, and the lllO\"C
mcuts of the joint become grp.dually more and more impaired. 'l'hc patient 
experiences the greatest difficulty in bending the body forwards from the hips; 
he consequently is unable to stoop, or to 5it in the ordinary .position, being 
obliged to keep the limb straightened in nearly a dirCct line with the trunk. 
The difficulty in walking, in standing erect, in stoopi nf!', and in sitting in~rcasc. 
'l'hc limb becomes shortened to the extent of about au iuch or more, ow1 11g to 
changes that take place in the head of the bone. 'fhe pelvis also a&:;umcs an 
obli11ue direction, and hence the apparent shortening becomes cousiJcni.bly 
~Teater. 'l'he knee and foot are evcrtcd, and the heel raised. 'fhe shape of the 
hip also alters considerably; it becomes flattened posteriorly, the folds of the 
natcs disappear, but the trochantcr seems to project, and on examination isccms 
lar.!!Cr and thicker than natural. On rotating the limb it will be felt that the 
movements of the bone arc extremely limited, and crackl ing or osseous crcpi
tation will often be felt around the joint. As l\Jr. Smith remarks, the lumbar 
vertebrro acquire great mobility, the thigh on the affected side is wastc<l, but 
t!.ic calf retains its natural size and firmness. 
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On examination after death, it will be found that the joint, the bones, nnd the 
surrounding parts have undergone remarkable changes. '.l'he capsular ligamcut 
is thickened, and the synovial membrane is of a bright red color, vascular, and 
fringed in some parts, whilst it has disappeared in others. 1'he ligamcntum 
tercs is destroyed, and the head of the bone denuded of membrane, the vascular 
fringes being attached around the neck. 1'he head of the bone becomes 
remarkably altered in shape, being flattened, greatly increased in size, or 
pbecd more or less at a right angle with the shaft, sometimes elongated, and 
always very irregular and tuberous. The neck is more or le:ss absorbed, and in 
some cases appears as if it had undergone fracture. 'Ihe aeetabulum generally 
becomes enlarged, sometimes of a more or Je~s circular and flattened shape; at 
others, projecting at its rim, narrowed, and embracing tightly the head of the 
femur (fig. 236). Both it and the upper part of the thigh-bone become porous, 
and perforated with numerous small foramina. Stnlactitical masses of bone and 
porccllanous deposits arc commonly thrown out about the base of the tl'ochantcr, 
but more l)articularly along the intcrtrochantcric line within the capsule of the 
joint, and not unfrcqucntly in the soft tissues around it. In many cases the 
apparent increase in the size of the .head of the bone is dependent on the depo
sitions of these masses of osseous tissue upon it, rather than on any expansion 
or osteoporosis of the upper articular end of the femur. These mas:scs of b011e 
constitute one of the most important characters of the disC'asc, and it is their 
presence that communicates the peculiar crackling that is felt in the hip during 
life. 'fhe muscles and soft structures in the vicinity of the joint arc necessarily 
wasted, partly from disuse and partly from the pressure of the morbid masses 
of bone. 

This disease most frequently occurs amongst the poorer classes, and is alm05t 
inYariably met with in males. It usuall;: occurs about the age of fifty, though 
sometimes earlier. I ha.Ye seen two instances of it in individuals little more 
than thirty years of age, one of whom was a female. It is an incurable afcc
tion, and, as it is commonly attended by much suffering, constitutes a source of 
great discomfort to the patient. 

lt occasionally happens that indh-iduals laboring under this affection, meeting 
with a fall or contusion on the hip, present many of the signs of fracture of the 
neck of the thigh-bone, such as shortening, evcrsion 1 with some crcpitation 
pcrhapsi and inability to move the limb. 'l'hc diagnosis may in general readily 
be effected by attention to the history of the case, and by eliciting the fact that 
the symi}toms have existed to some degree before the accident, although the 
pain and immobility may haYC been increased by it. 

In the treatment of' this affection little can be done. Rest and the habitual 
application of warm or stimulating plasters will afford relief, and, in many 
in!:.:tances, the administration of the iodide of potass with sarsaparilla. will lc::;sen 
the nocturnal pain. l\lr. Smith recommends an elcctuary composed of guaiacum1 
sulphur, the bitartrate and carbonate of potass, and ginger, with a small quantity 
of rhubarb, and I have certainly seen benefit result from the administration of 
this remedy in some cases. When the disease is once fairly established, and 
has assumed a. very chronic character, nothing can be done except to mitigate 
the pain by some such means as those recommended, conjoined with rest and 
careful attention to the general health 

Chronic rheumatic arthritis has also been described by Mr. Smith as occa::ion
ally affecting the tcmporo-maxillary articulation in individuals of rather ad
vanced life. This disease is mostly symmetrical, and gives rise to an enlarge· 
mcnt of the condylc of the jaw, which can be felt under the zygoma, attended 
with much pain in opening the mouth, a sensation of cracking or grating in the 
joint, and some enlargement of the lymphatic glands by the side of the neck. 
'fhe pain is generally increased at night, and influenced by the state of the 
weather. The face becomes distorted, the affected side of the jaw projecting 



661 

and being pushed towards the opposite side, but when both joints are affected 
the chin projects, the entire jaw being drawn forwards. This distortion is 
chiefly owing to the destruction of the articular cmineucc; for when this takes 
place, the external pterygoid muscle draws the jaw forwards and to I he opposite 
side; but when both articulations are equally affected, these muscles displace 
it dimctly forwards; the glenoid cavity becomes enlarged, the ti.bro-cartilage 
disappears, and the condylc is sometimes greatly thickened and fl.attened 1 and 
always rough, being devoid of cartilage. In such cases as these therc is little 
to be done by medicine, but the treatment must be conducted on the same 
principles as in the same affection when attacking the hip 

When affecting the shoulder, chronic rheumatic arthritis gives rise to con
siderable enlargement of the head of the humerus, wasting and rigidit.y of tho 
deltoid, and inability to move the elbows upwards, except by the rotation of the 
scapula on the trunk. In fact, the scapula-humeral articulation being fixed, all 
movements of the shoulder are effected through the medium of the scapula, 
which becomes more mobile than natural. The articulation is the seat of much 
pain, lanciuating at times, but generally gnawing and intermittent, being de
pendent 011 the state of the weather, and greatly increased in cold and wet 
seasons. 'l'he whole of the arm becomes wasted and weakened in power. In 
two instances I have seea this disease in young and otherwise robust and healthy 
mea, between twenty and thirty years of age, coming on without any apparent 
cause. In both cases the joint continued permanently rigid, though the pain 
was relieved by the use of the iodides and local counter-irritation. 

CHAPTER XLVII. 

DISEASES OF THE APPENDAGES OF THE JOINTS. 

TUE bursre which naturally exist, either under the skin, beneath the musch.111 
and ligaments, or around tendons, are subject to various diseases. Not only do 
the normal bursre become affected, but these sacs are sometimes developed frorn 
continued friction in situations where they are not naturally met with, and here 
also they may un hus, for instance, bursre have been found to 
be formed at the int of a hump-back, on the prominent parts of 
club-feet, or at f stumps. 

In the following situations bursre naturally occur, and may consequently oe 
expected to be met with in a diseased state. Behind the angle of the lower jaw, 
on the symphysis of the chin, on the angle of the thyroid cartilage, on the 
acromion, external and internal condyles of the humerus, olccranon, sty loid }lro
cesses of the ulna and radius; on the dorsal surface of the metacarpo-phalangcal 
articulations, as well as on their palmarllurfaces,and on t.he dorsal aspect of the 
phalangeal articulations; on the anterior superior spine of the ilium, the great 
trochanter, the tuberosity of the ischium 1 the lower superior and outer parts of 
the patella, on each condyle of the femur, the tuberosity of the tibia, the two 
malleoli, the calcaneum 1 the dorsal aspeet of the toes, and on the plantar aspect 
of the heads of the first and fifth metatarsal bones. Besides these situations 
they occur under the deltoid, the glut.eu.'i maxi mus, between the lower enU of 
the scapula and the latissimus dorsi, and in the ham. 
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The continued irritation of bursre by the pressure that is exercised upon 
them, may cause them to inflame, to. enlarge, to become thickcned1 or to under~I) 
rnrious changes in structure. This enlargement of the bursre in particular 
situations is often connected with special employments, by which continuous 
and sc,•ere pressure is exercised upou certain parts of the body; thus frequent 
kn~eling will occasion enlargement of the bursa patcllre, hence called "house
maid's knee-." 1\Iincrs are occasionally subject to an enlargement of the bursa 
lyiug oYer the olecranon, hence called "miner's elbow,'' and in any situation a 
new bursa may be formed by continuous pressure and friction conjointid. 

The contents of enlarged bursre vary greatly; they may be composed simply 
of a serous fluid of a clear straw color; at other times this becomes dark anJ 
brownish, with much cholesterine intermixed, and may contain a uumber of 
whitish bodies, of a fibrinous or cartilaginous appearance, about the size of grains 
of rice and not unlike them. On examination under the microsco1:ie, l have 
found these granular bodies composed of a fibro-plastic material, in some cases 
resembling imperfectly-developed granulation cells; they would therefore appear 
to consist, as Sir B. Brodie long ago pointed out, of masses of lymph that ha\'C 
either been deposited in the shape in which they are found, or that have been 
divided and broken down, aft.er being originally formed in larger masses. 'l'he 
wall of the enlarged bursa is sometimes thin, at others greatly thic~ened by the 
deposit of concentric layers of plastic material within it. lo some cases the 
deposit of plastic matter may go on into the interior of the bursm, unt.il their walls 
assurue a very great thickness, and almost a cartilaginous hardness, and indeed 
may continue to increase until the cavity is completely obliterated, and a dense 
fibrous tumor formed in its place. 

Enlarged burstE are readily recognized; forming, whilst their contents are 
thin and serous, indolent oval tumors with distinct fluctuation; commonly 
occurring in the situation of some of the normal bursre. As they become 
more salid they become elastic and hard, and oflen crackle on being preS&ed 
when they contain the rice-shaped bodies; but at last acquire all the cha1·acters 
of an ordinary solid growth, as the deposition wiLhin them increases. ~ot un
frequently these enlarged bursre inflame; or, indeed, an attack of inflammation 
in them may be the first cause of their enlargement. In either case they bccomt.! 
hot and tense, the skin covering them is red, often doughy, and oodematous; 
and although there is no connection between the bursa and the neighboring 
joint, yet it may happen that the inflammatory action spreads to the laLter, fronl 
simple continuity of tissue. Suppuration very frequently occurs in an inflamed 
bursa.; the tension increases, the rodcma and redness become more considerable1 

and the pain assumes a throbbing character. When the bursa is opened, thick 
pus often mixed with shreds of sloughy tissue is evacuated. 

The treatme11t of these bursa\ tumors must depend entirely upon their nature 
and actual condition. When inflamecl,-rest, the application of leeches, followed 
by tepid lead-lotions or poultices, and general antiphlogistic treatment will com
monly subdue the increased action iu them. If suppuration take place, they 
must be freely opened and the pus evacunted. Wheu in an indolent condition, 
the surgeou has the choice of various plans of treatment, conducted on diffcreut 
principles. If the sac be thin, the fluid of a serous character, and the disease 
recent, it may often be removed by blistering, more particularly when it occurs 
in the ham or under the deltoid muscle. In some cases it may conveniently be 
obliterated by puncturing the cyst and then employing pressure upon it. The 
surest mode, however, of closing the sac consists iu exciting inflammation in it, 
either by the injection of the tincture of io~ine as recon~mended by Velpeau, 
or by passing a small seton through it. The injection is readily effected by tapping 
the cyst with a moderate-sized trochar and then throwing in about 3j of the 
~ompound tincture. Inflammation will be excited, some dis\:harge will usualli' 
t;1ke place, and on its cessation the walls of the cyst will have become agg!uu-
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natcd together. In these cases I generally prefer, however, as the most certain 
method, the introduction of a selon composed of a double silk thread. This 
may eom·cniently be passed through the canula. after tapping the sac, in the way 
figured in page 348; a poultice should afterwards be applied, ~:rnd the thread:-; 
left in for about six days. Discharge will take place through the aperture Ly 
which they hare been introduced, and which may, if necessary, be en larged; 
the cyst gradually contracts around them, and after their removal it will Le 
found to be closed. 'Yhen the cyst contains a number of the rice-like bodies, 
the scton may still be uc;cd, but it should be thicker than that just recommended, 
and the aperture by which it is introduced should be very free in order to admit 
of the escape of the pus and granules. 

If the walls of the cyst are very thick, or its contents semi-solid, or if the 
tumor have become solid, it must be dissected out. This operation is most 
commonly required for solid bursal tumors, situated over the patella or the 
tubcrositics of the ischium; from both of these situations they may be removed 
with facility. In dissecting out these solid bur!:'a:, an operation by the way 
which is occasionally required on both knees, care should be taken not to make 
the incisions too wide of the disease j and more espeeially1 to avoid separating 
the attachments of the fascia of the limb from the edge of the patella1 otherwii;e 
the bycr of cellular tissue leading into the poplitcal space will be opened up, 
and deep iufiltration and abscess of the limb~ sometimes e\•en of a dangerous 
character, may result. Enlarged bursro, especially those situated O•'Cr the 
patella, not unfrequently inflame and suppurate; under 1mch circumr,tances a 
free incision should be made through their wall and the contents mixed with 
}lUS let out. 

\Yhen the bursa that lies towards the plantar surface of the head of the 
metatarsal bone of the great toe becomes enlarged, or 
when a new serous sac is formed upon the inner and F10. 244. 
posterior aspect of this bone, the disease termed a 
bu11ion occurs. In this Mfoction the enlargement of the 
bursro is usually secondary to an alteration in the shape 
and position of the great toe, which, in consequence of 
the pressure of narrow, pointed boots, has been thrown 
outwards in an oblique direction, so as to lie over1 or 
under, some of the contiguous digits (fig. 244); in this 
way a sharp angle is formed at the junction between the 
6rst phalanx and the metatarsal bone of the great toe. 
'fhis angle being comstantly pressed upon by the boot, 
becomes irritated, and, for its protection, the bursa that 
is there naturally situated becomes enlarged, or an 
adventitious one forms. li'rom time to time the bursa 
and the projecting angle become irritated and inflamed, 
and the morbid action thus set up may run on to suppu
ration of a very troublesome kind, a thin, un healthy pus being formed, which 
is discharged through an opening that speedily becomes fistu lous, and may 
degenerate into a most troublesome, indolent sore. 

In the treatment of this affection, the first thing to be done is to change th!! 
direction of the toe, by wearing properly-shaped boots. 'The faulty position, 
which appears to be the primary cause of the affection, may perhaps be more 
effectually remedied in some eases, by the division of the external lateral 
ligament of the metacarpo-phalangeal articulation, or of the tendon of the 
adductor pollicis, or the inner head of the flexor brevis pollicis; the toe, when 
restored to its position, being for a time kept 6xed upon an under-splint. 
P resi,ure upon the bunion may at the same time be prevented, by wearing over 
it a piece of amadon spread with soap plaster, and perforated in the centre with 
ao aperture corresponding to the size of the tumor. If accidental inflammation 
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be excited in the part, it must be allayed by tllC npplication of lccchcr-, warm 
foot-baths, and poulticing; the cutaneous irritation that is left may best br. 
removed by painting the surface with a strong solution of nitrate of silver 

Two distinct kinds of ganglion arc met with: the simple, situated upon the 
~heaths of tendons, and the compou11d1 consisting in a dilatation of the i-heath 
itself. The simple ganglia consists of cysts, niry ing in eize from a thciry
stone to a large marble, and containing a clear transparent fluid of a. yellowish 
color, which is sometimes thin and serous, at others, gelatinous and semi. 
coagulated. They occur as a smooth, globular, cfastic, and tense tumor, u~ually 
situated on the back of the wrist, where it forrus a cli::::tinct round projection; 
they may also occur on the dorsum of the foot. In both situations, they are 
distinctly connected with the sheaths of the extensor tendons, and, indeed, 
Paget looks upon them as being cystic transformations of' the fringe-like 
processes of syuoYial membrane lining the sheaths of the tendons. As they 
increase in size, they often give rise to painful sensations in the parts below 
them, by pressing upon neighboring nones; thus, a ganglion at the back of 
the wrist often produces pain and weakness in the hand, by compressing some 
of the branches of the musculo-spirnl nerve that are stretched over it. 

'fbe compound ganglia arc chiefly met with in the palm of the hand, and 
the dorsum, sole, or inner side of the foot. They consist of a dilntntion of the 
sheaths of the tendons in these situations, and may often attain a very con
siderable bulk, and then usually become irregular in shape, owing to several 
tendons being implicated by them. Often in this form of ganglion, the sheath 
is simply thickened as well as dilated, and the contained fluid is clear and 
yellowish, though usually thinner than in the simple ganglion. 'l'hc sheath 
itself is vascular, and lined by a red, fringed, and velnty membrane; the fluid 
may then be dark and bloody, and contain masses of buff-colored fibrine or a 
large number of granular bodies, like those met with in certain fol'ms of 
enlarged bumc. These I have found to be composed of imperfectly-developed 
granulations, in which the remains of blood-Tessels were visible, probnbly thrown 
off from the inner wall of the vascular sheath. This form of the disease, at 
times, puts on almost a malignant appearance, is extremely chronic in its char
acters, and may occupy a very extens ive surface; in a case of the kind that 
was under my care, some time ago, the dorsum and greater part of the inner 
side of the fdot were im'olved. 

The treatment of these diseases must depend upon their character and size. 
'Vhcn small and simple, as on the back of the wrist, they may commonly be 
got rid of by being ruptured by forcible pressure with the thumb, or by a blow 
with the back of a book, or by being tightly compressed, by means of a six
pence wrappe~ in a pi~cc ~f lint, and firmly strarpcd upon the swelling. If 
they do not d1:;appcar rn this way, the better plan 1s to puncture them by means 
of a valvular opening, to squeeze out their content!:i1 and then to employ pres
sure. If tbey give rise to much pain and weakness, and do not disappear by 
the means indicated, they may be dissected out, if it be thought advi::iable to 
have recourse to this somewhat severe procedure, which is not altogether unat. 
tended with the risk of inflammation extending up the sheath of the tendon. 
l have, howcV"cr, on seYcral occasions done it, without any troublesome 
consequences ensuing. 

A ganglion situated in the palm of the hand, and extending under the 
annular ligament some little distance up the flcxor tendons of the fore-arm, is 
a very troublesome disease. l\lr. yme recommends that the cyst should be 
laid open, and the annular ligament divided. 'l'his seems to me an unneces
"arily severe procedure, and I have in several instances cured the affection by 



DISEASES OF THE MUSCLES . 665 

milder means; in one, by injecting a small quantity of tincture or iodine into 
the cyst through a puncture in the palm, and iu two or three other ca~es by 
the use of the seton; and this is the plan that I should recommend for 
adoption. 

ln the side or sole of the foot, these ganglionic tumors, when of' large size, 
and filled with semi.solid fibrinous matter, may require to be dissect~d out. 

Inflammation of the sheath of the tcndons-tenosyno,·itis-is occasionally 
met with as the result of strains and twists of the hand, about the wrist, of the 
extensor tendons, or the long head of the biceps. In this affection there is 
t:wclling of a puffy character, with lenderncss upon pressing upon or moving 
the part; and usually a peculiar fine crackling sensation is communicated to 
the surgeon's hand when he examines the affected pal't. 'l'his crackling ia 
especially marked in those cases in which the inflammation and effusion have 
become chronic, when the disease appears to partake of the nature of a diffused 
gang-lion. 

'!'he treatmellf, when the disease is acute, consists in leeching and blistering, 
with rest of the part; when it is chronic, the application of bli:-oters and the 
wercury and arumoniacum plaster will be found most useful. 

CHAPTER XL VIII. 

AFFECTIONS OF MUSCLES AND FASCI.£. 

Strains of muscles, especially of those of the back and loins, attended by 
pain, weakness, and some rigidity, are not unfrcqucntly met with us the result 
of sprains or injuries of various kinds, more especially in rbeurnatic constitu. 
tions. '!'hey may be best remedied by the use of Conigan's iron, dry cupping, 
s1imulating embrocations, and the internal administration of colchicum or 
guaiacum. 

CONTRACTIONS AND RETRACTIONS. 

Under the head of muscular contractions arc included various deformities, 
such as squint, wry·neck, club.foot, club.hand, some of which arc congenital, 
others acquired. ln all of these conditions, the deformity is primarily owing 
to an affection of the muscular system, and not to disease of the bones or lig'l
ments, which are only secondarily implicated. The causes of these deformities 
arc very various, but they may be referred to three heads. 

1st. 'l'he continuous faulty or abnormal position of a limb, as in an unreduced 
dislocation, or an anchylosed joint, will be followed by the disuse of a certain 
set of muscles, which consequently become shortened and atrophied, and acquire 
a rigid state. 'l'his condition is consecutive to the displacement, but renders it 
permanent j it is apt to occur after fractures, if the parts are kept for too long 
a time in one position, and more particularly if bound and matted together by 
the pressure of tight bandages. A somewhat similar cause sometimes operates 
on the frotus in uteto; an abnormal position in the uterine cavity being very 
frequently the immediate occasion of some of the varieties of congenital club· foot. 

~cl . Irritation being set up in the central portions of the nervous system, may 
produce deformity by deranging the proper antagonistic action of certain groups 
of muscles. This cond1tiou gives rise to many of the congcnitnl, as well as the 
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non-congenital deformities. It may act by producing more or less complete 
paraJysis of one set of muscles, the contractility of 1.hcir antagonists continuing 
n~rmal 1 and thui the relative ~ala1!ce of actio~1 bcmg destro>·ed, the stronger 
w1ll draw the part onr to their side. The mfluence of this want of proper 
balance of parts in paral)'sis, producing deformiLy, may be well seen in pahsy of 
the portio dura1 where the face is distorted by being drawn to the sound siJe; 
or in squint, where the extcrn<t! rectus being paralyzed, the eye is drawn in
wards. According to Mr. Tamplin, deformity from paralysis is never congenital, 
though it is not unfrequcntly met with in the non-congenital cases. Central 
irritation may occasion deformity in anotht:r way, by producing tonic or perma
nent spasm of one set of muscles, the other remaining perfect in their contract
ility, but over-balanced by the continued contraction of their antagonists. This 
would appear to be the case in some forms of squint. 

3d. Peripheral neryous irritation may occasion contraction of the muscles and 
deformity. 1'his we commonly see happen in cases of contraction occurring 
from the irritation of worms in the intestinal canal, in the so-called hysterical 
contractions from uterine irritation, etc. From all these various causes contrac
tion and deformity may arise. I11 some cases deformity will cease aftt>r the 
removal of the cause; but in other instances, in which it has been of long 
duration, the deformity will continue, owing to the muscles having fallen into 
a kind of rigid atrophy, being shortened and wasted, and consequently unfitted 
for tho proper exercise of the actions of the part. 

The general treat1nenl of deformities consists in removing the cause of tl1e 
contraction in those cases in which it is dependent on central, peripheral, or 
nervous irritation that admits of remedy. 'l'hus, if squinting arise from pres
sure upon the brain, the eye will resume its straight direction when the con
gested vessels arc relieved, or the effused fluids absorbed; or if a contraction of · 
the ham-string muscles arise from the irritation of worms in the intestinal 
canal, a dose of purgative may cure the affection. 'Yhen, however, tl1e deform
ity is of a congenital or more permanent character, the employment of orthopredio 
means and the division of the tendons is the only mode of restoring the natural 
condition of the part. This 01·lhopredic department of surgery owes, in a great 
measure, its ex istence to the labors of Delpech and Stromeyer, and its perfection 
to those of Little and Tamplin. 

By u1wlom/;, as at present practised, is meant the subcutaneous division of a 
tendon by mea.ns of a very narrow-bladed knife (fig. 245) introduced obliquely 
through a puncture by its side. 1n doing this, it should be borne in mind that 
the normal anatomical relations of parts are often a good deal disturbed in cases 
of deformity; and thus tendons may be approximated to arteries and nen·es 
from wbich 1 in the healthy condition of the limb, they are widely separated. 
The tendon may most conveniently be divided, in the majority of cases1 by 
in troducing the blade beneath it sideways, and then turning the edge against 
it, scratcLing through it by a kind of sawing movement, whilst the parts are 

Fro. 245. 

made tense by an assistant. A drop or two of blood only are lost in this simple 
operation, and, as the divided tendon retracts with a kind of snap, a gap will 
be left between the two ends, of from half an inch to an inah in width, accord
ing to the previous amount of tension in the part. If the muscles have been 
contracted for some years, it will commonly be found that the fasci~ in the 
11eighborhood of the tendon have become rigid and unyielding, forming cords 
Jr bands stretching across from the side of the gap. If these are very tense, 
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tLry may be divided in the same way; but in many inst:tnces it will be found, 
after a lapse of a short time, that they will yield, and consequently will not 
require diYision. After the section has been made, the small puncture shonld 
be closed with a strip of plaster or some lint soaked in collodion. The part 
sh1Juld then be left without any apparatus being applied for three or four days. 
At the expiration of this time lymph will h:we been thrown out, and then 
proper mechanical eontri\'ances may be adjusted for gradually restoring the 
normal position of the limb or part; if this be done too soon, the cicatrix will 
be extended at too early a. period after the deposit of the plastic matter, <'lnd 
the division will become weakened and too much elongated. The divided ten~ 
don unites like one that has been ruptured, by plastic matter that grndm\Jly 
assimilates to and at last closely resembles its substance. 'famplin states that, 
on examining the tendo achillis of a boy who died twelve months after it had 
been cut across, no trace of injury could be noticed, except a slight globular 
appearance opposite the seat of incision. 

In cases of' congenital malformation, the question frequently arises as to 
whether tenotomy should be performed in early infancy, or delayed to a more 
advanced age. As a general rule, I think that the sooner these operations are 
done the better; they are not more difficult at an early period of life than at any 
other, no danger aitends them, and by being performed during infancy, there 
is a far less chance of the deformity being permanent, than if the operation is 
delayed for some years. 

By squint or strabismus is meant a want of parallelism in the position and 
motion of the eyes. Most commonly a. squint is convergent, the edge of the 
cornea being buried under the inner angle of the lids, more rarely the dit·ergent 
form is met with. In convergent strabismus, one eye only is generally affected, 
but in some cases both are implicated, though one eye is almost invariably worse 
than the other; and this gives an appearance as if there were an alternation of 
squinting in the two eyes. In order to ascertain which eye squints, the simplest 
plan is to direct the patient to look at a distant object, when the sound eye only 
will be directed towards it, the affected one being turned inwards. 

Squint may arise from a variety of causes; it not unfrequcntly comes on in 
children after infantile complaints, such as measles or scarlatina, and as Sir C. 
Bell has obsen•ed, commonly depends upon weakness of the external rcctus, 
Dwing to some paralytic affection of the sixth nerve, seldom upon spasm of the 
internal rectus. In many cases it is indicati,•e of disease of the brain or nervous 
centres, occasioning paralysis or irritation of the motor nerves of the eye; in 
other instances it may occur from the irritation of worms in the intestinal canal, 
and not unfrequently is dependent upon some disease of the eyelids or eyeball. 
'l'hus the various inflammatory affections of the conjunctiva and eyelids may 
occasion it; or, it may, as not unfrequently happens, when it occurs in adults: 
be dependent on the difference in the focal lengt.h of vision, owing to amaurosis 
or the failure of sight in one eye; and lastly, iu children it may be induced by 
habit or imitation. 

The treatment of squint must to a certain extent be influenced by its cause. 
'l'hus the removal of congestion of the brain or the expulsion of worms from the 
intestines may cure the affection; or, if it have followed simple debility in 
children, it will disappear as tCeir strength improves, and they will thus out· 
grow it. If, howe'\rer, the deformity be of a. permanent character, it may readily 
be remedied by the simple operation that was introduced by Dieffenbach . 'l'be 
operation for squint should not I think be performed until the child bas attaineci. 
its eighth or tenth year, as it is not very easy to do it satisfactorily before thi3 
period, C'lwing to the restlessness of infants; and, in very many instances, the 
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squint ~radu<illy disappears as a child gro'tl"S ol<lcr without any oper:itivc pr~ 
ccdure being had recourse to. Iu<lcccl, in many cases it may be better to defer 
it till the adult age is reached. On the other hand, it should not be delayed 
too long, lest some contraction of the features or deformity in the other eye be 
left, and thus a very satisfactory result be not obtained. The operation is suffi
ciently simple; it may most conveniently be done by bandaging the sound eye, 
and then directing: the patient to look outwards with the affected one; a fold of 
the conjuncti\':'I. near the inner canthus is then seized with the forceps, and 
snipped transversely with a pair of rather sharp-pointed scissors. By dilating 
the wound slif!htly with the scissor blades, t11e tendon of the internal rectus 
will be exposed, which may be seized with the forceps1 and readily cut across; 

~:isfn;e~{ ~opno~7n;~~~ fi!d11 t~~;nsi~~vi~ni!;sf!n~it~1~~~ftt ~~~c!~rs:On;;e~~c:~~1~ll 
curved bistoury. During the operation the eyelids must be held apart Ly au 
assistant, who may if necessary use the eye speculum for this purpose. After 
the operation, a piece of wet lint should be laid upon the eye, and if any fungous 
p-ranulations spring from the wound, they must be snipped off or touched with 
the nitrate of silver; some double vision may be left, but this gradually wears 
off. l\lr Critchctt advocates the subcutaneous section of the muscle in strabis
mus, as bcinµ: less likely to be followed by those inconveniences and deformities 
that attend its division in the ordinary way, viz., depression of the caruncle, 
slow healing, an unsi:Jhlly cicatrix, and often more or less prominence anJ 
cversion, that arc as disfiguring as the condition for which the operation is done. 

ll'ry-11ccl.-, to1·ticollis, or Caput obstip11m may arise either from spasm or from 
paralysis of one of the sterno-mastoid muscles, the head in the first instanca 
being drawn to the affected side, in the second, to the opposite one. Although 
wry-neck is usually owing to contraction of the stcrno--mastoid muscle, yet iu 
some cases the trapezius is also at fault, more especially its anterior border and 
clavicular margin . It usually comes on in childhood, and not unfrcqucntly 
commences with an ordinary stiff neck from cold; after existing for some time 
it becomes conjoined with a certain amount of twist of the cervical spine, and a 
tendency to lateral cun•aturc. Besides these, which may be considered the true 
forms of wry-neck, deformity in this situation may occur from diseased cervica\ 
vertebrre, or from the traction of the cicatrix of a burn. These, however, arc 
peculiar conditions depend in~ upon causes that arc irrespective of the state of 
the muscles, and may readily be distinguished from the true form of the disease. 

'fhc trcalmcnt of torticollis arising from permanent spasm of one of the sterno
mast~ids, which is the common form of the affection, may best be conducted by 
dividmg the inferior attachment of the muscle, and thus allowing the head to 
regain its proper position. The division of the muscle is a somewhat delicate 
operation, on account of the important structures that lie immediately behind 
it. By making the incision, however1 through it, from behind forwards, close to 
the sternum and along the clavicle, there can, if ordinary care is employcd1 be 
little risk of doing any damage, as these bones carry the lower attachment of the 
muscle forwards, and separate it from subjacent parts. 'J'hc tension alw into 
which it is thrown by its spar:;m draws it away from tbe carotid sheath. In se>eral 
iustanccs in which I have had occasion to perform this operation, no difficulty 
whatever has bccu experienced in dividing the sternal attachment of the muscle, 
which is usuully very tense and prorniuent, by passing an ordinary teuoto~e 
behind the tendon, with its flat sit.le towards it, just in front of the upper margm 
of the sternum, and then cuttin~ forwards, whilst the muscle. is put well upon 
the stretch. In di\'iding the clavicular insertion, the safest plan I think COD· 
sists in making a puncture with a scalpel upon and down to the clavicle in the 
ceEular space, that lies between the two attachments of the muscle, and then,. 
pushing a long, blunt-pointed, narrow-bladed tenotome between that bone and 
the insertion of the mu~cle, dividing this in a. direction forwards. After the 
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operation the heatl should be drn.wn to the opposite side by means 'lf proper 
apparatus. In this way the curvature of the cervical Yertcbrm may gradually 
be corrected; should it, however, have existed for a considerable time, it may 
have assumed a permanent character; and a twist in the neck will continue for 
life. After the division of the tendon the deep fascia of the neck will sonic
timt:s be found stretching across in firm and tense bands; these, however, hu<l 
better not be interfered with, as they will generally yield, and much risk of 
injuring the subclavian and raroti<l vessels would attend any attem1Jt at their 
division. 

Ia those cases in which the wry-neck appears rather to be dependent upon 
paralysis of one sterno-mastoid, than spasm of the other, electricity, and the 
application of strychoiue to the blistered surface over the m~clc, will be found 
most useful. In spasm of both sterno-mastoids1 the head is thrown forwards, 
the muscles projecting in great relief. In these cases the disease will usually 

be ~~~~o~.~~ee~~.~~i~~eo~~~~~e~1~t.~·commonly single; but not unfrequcntly 
they affect both extremities. They appear to be more frequent in boys than in 
girls. Four varieties of club-foot are recognized ;-the talipes equincus, in 
which the head is elevated; the tal1J)(:S calccweus, in which the anterior part of 
the foot is drawn up; the tali}Jes varus, in which the foot is twisted inwards; 
and the tal1j)es valgus, in which it is twisted outwards. These conditions mav 
occur in the simple forms just mentioned, but most commonly the varus is con~
plicatetl with the talipes equines, and not unfrcquently the valgus with the cal
caneus. Bonnet, of Lyons, has made a classification of talipes, according as it 
is occasioned by a.n affection of the internal or of the extcrna.l popliteal ncn•e. 
When the muscles supplied by the internal popliteal are affected, wc haYe the 
talipes equineus, equineo-varus, and varus. When the external popliteal is 
'lffected we have the calcaneus and Yalgus. 

On dis:.ccting a. foot affected by talipcs, it will be seen that but little alteration 
has taken place in the condition of the bones. In some preparations of this 
kind, that are in the University College )luseum, these are nea.rly in a normal 
condition (figs. 247-250). Indeed, in the talipes equincus and calcaneus, they 
are scarcely, if at all, altered, but in the vurus and valgus, if of old st<inding, 
the astragalus will generally be found atrophied, more particularly about its 
head, which may be somewhat twisted, and the scaphoid and cuboid will be seen 
to have undergone similar changes. The ligaments are necessarily somewhat 
altered in shape, being lengthened on the convexity, and shortened on the con
cavity of the foot; the direction of the tendons is altered, and the muscles not 
only of the foot, but of the leg and thigh, arc generally atr()phied from disme, 
so that the limb in old cases is withered and shortened; indeed, so great an in
cumbrance may it occasionally become under these circumstances, that amputa
tion of the leg may be insisted on by the patient: a.nd way with propriety be 
performed by the surgeon. 

Tallpes r:quineus is characterized by elevation of the heel, and great tension 
of the tendo acbillis, so that the foot is extended in nearly a. straight line with 
the leg, and the patient walks on his toes, which are placed at a right angle to 
the foot (figs. 246, 24-7). In this deformity there i~ no lateral displacement, 
According to Mr. Tamplin it is never congenital. It most commonly arises from 
disturbance of the nervous system: during teething, or from the irritation of 
worms in children. In a.dults it may come on from some disease, suc:h a.s 
abscess in the calf of the le~, by which the gastrocnemius muscle is crippled. 
It is the most important of all the forms of club-foot, as it commonly com
plicates the other species. The treatment consists in dividing the tent.lo achillis, 
and bringing the heel well down. 

The tcndo achillis is best divided about an inch above its insertion into the 
os calcis. The patient should be laid prone, and the surgeon grasping the foot 
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extends it forcibly, so as to throw out the tendon in good rcli<'f, and make it 
tense; he then slides a tenotome beneath it, and cuts slowly through it. froIL 

Frn. ~46. ~~~~1a~~:fo~~~-d~ ~~:r~~fi~~~:~ Fio. 24;. 
proceeds, he will hear the 
tendon cracking as its fibres 
nre successively cut through. 
1'he division should never be 
made from above downwards, 
as the posterior tibial artery 
or its malleolar branches 
mi~ht readily be wounded. 

'!'he talijJcs calca11eus is an 
extremely rare variety of club. 
foot. fo it the heel is de· 
pressed, the toes and anterior 
part of the foot being eJc. 
Yated ( fig. 2-18); it is always, 
I bclie\•c, cong-cnital, and 
arises from contraction of the 

extensor tendon. In order to bring down the foot, 
the tibialis anticus, the extensor communis, the 
exten~or pollicis1 and the peroneus tcrtius, may all 
require to be divided as they pass over the dorsum; 
a straight splint should then be applied, and the foot drawn down to it. A 
minor degree of this aftection consists in a peculiar projection upwards 

of one or two of the toes asl'ociated 
F10. 248. with some tension of the extensor ten

don; by dividing this, an<l keeping 
the foot on a fiatspliot1 this deformity 
may commonly be corrected. In some 
cases, however, the toe is so promi
nent, and the contiguous ones arc 
squeezed under it in such a manner, 
that the foot is completely crippled, 
and amputation of the displaced digit 
is required in order to re1'tore the 
utility of the member. 

'lhlipc.s rnr11s. -In this deformity 
the foot is twisted inward"', and the 
sole is contracted, the Jlaticnt walking 

on the outer side of the foot, where the skin covering the tar:;aJ end 
of the fifth metatarsal bono often become exces:-;inly dense an<l firm, 
and a bursa occasionally forms (fip.-s. 249, 250). In most cases there is 
Rome elevation of the heel, the affection partaking somewhat of the equineus 
character. It is the most common form of con~cnital deformity, both feet 
ocing found similarly affected; bu.t it may be non-congenital, and then it is 
limited to one. '.l.'hc treatment consists in the division of the tcndo a.chilli!!, 
together with the tendons of the tibialis anticus and posticus, which are the 
muscles principally at fault. In most cases the plantar fascia is contracted, and 
requires di,·ision wherever it feels tenl'C and projecting. In the section of the 
tibialis posticus tendon in the sole of the foot there is much danger of wounding 
the posterior tibial artery, which lies close to it. The best way to a,·oid this 
vessel is to puncture the sheath of the tendon with a sharp scalpel introduced 
directly downwards, :md then to divide it in a direction forwards, away from 
t.he v<'ssel, with a. blunt tcnotomc. There will also be less risk of this accident 
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occurring if the tendo achillis be divided first, so that the others may be ren
Jered wore tense, before their section is undertaken. But in cutting through 

FIG. 249. F10. 250. 

the tendo achillis there is also some ri sk of wounding the artery, as in bad cases 
ofvarus these two structures lie nearly parallel to one another, the tendo achillis 
being drawn out of tbe median line towards the inner ankle. Indeed, in one 
instance, I have seen the posterior tibial artery punctured during the division 
of this tendon, or rather in an attempt to divide some tense bands that lay be
neath it; the bleeding, which was very free and in a full jct, was, however, 
readily stopped by pressure, no bad consequences resulting. 'l'he proper plan 
of treatment, when such an accident occurs, is, when the artery is merely punc. 
tured, to cut it completely across, and then to apply firm pressure, by means of 
a pad and bandage, over the bleeding orifice. .l\lr. Tamplin states that he has 
eeen no ill effects follow this accident. If a circumscribed false ancurism has 
formed, it must be laid open, the clots turned out, and the vessel tied. No ex. 
tension of the foot shou ld be practised for some time in such cases, lest the 
coagulum be disturbed. 

In ordinary cases of "V"arus, after a lapse of four or five days, Scarpa's or Lit
tle's shoe, or Aveling's Talivert may be applied; or the foot be well abducted 
by means of a wooden splint, fixed to the outer side of the leg, and provided 
with pegs, so Jllaced that rhe toes can be drawn up, and the foot well turned out 
by rollers and tapes attached to them. 

1'alipes valgus - flat or splay foot- is the anti. F10. 251. 
t11esis to varus. In it there is a tendency in the 
fir~t instance to the obliteration of the arch of tbe 
instep, so that the sole becomes perfectly flattened; 
and as the disease advanees,a tendency to evers ion 
of the foot usually takes place (fig. 251). When it has 
adrnnccd to this extent the toes and anterior part 
are often somewhat raised 1 so as to constitute the 
variety termed calcaneo--i:alyus. In this kind of 
deformity the ligaments of the sole of the foot, 
which bind the bones together so as to fol'm the 
arch, are weakened and elongated, and the pero
neal and extensor tendons commonly tense. It 
is not so frequent a form of club-foot as the other 
varieties, and commonly affects only one extremity. 
When both feet are everted there is usually knock. 
knee :t'! well. 1'he treatment cons ists in the division of tl1C tendons of the pero
ncus longus, and brevis, behind the outer ankle; and of that of the extensor 
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communis on the dorsum. Scarpa's shoe may then be applied, and the arch or 
the foot restored by wearing a pad under the sole for some considerable time. 
Tl!e talipes calca~eo-valgus is not a co,ngeni ta l affoctio~ i and as it commonly 
:mses from a partially paralyzed state of the gastrocneuuus, the treatment is not 
Yery satisfactory. 

In tallpes ca~cm1eo-valgus the projection of the J1cel b~ckwards is obliterated, 
and the outer side of the foot curved round towards this, so that the little toe 
approaclrns the point of the heel. 

Weal.· 0111.-les not uncommonly occur in ri cketty children; the ligaments bcinfl' 
relaxed. the j oints appearing to be swollen, and the chi ld unable to walk o~ 
stand without great difficulty. Umler these circumstances, attention to the state 
of the general hcaltl1 , <louc11ing with salt-water, the application of an elastic 
I ndia-rubber bandage round the ankle, or the use of light iron supports, will be 
found most usefu l 

The deformity termed ge111Hal9mn, !mock or X /m,.e, usually affects both 
extremities, though it is generally more fully de'\"eloped in one than the otl1er. 
In it the knee fo rms the apex of a triangle, the base of w hieh would be repre
sented by a. line drawn from the trochantcr to the outer ankle. I t is usually 
conjoined with some curvature of the bones of the leg. I t is not a congenita l 
affection, but commonly occurs in consequence of children being put upon their 
feet too early, the limbs thus p;iving way under the weight of the body. Brock 
states that out of 221 cases that he examined, 17 origi nated about the period 
of the first dentition; and about 200 between that age and the 15th or 18th 
year. Some occupations a1·e said to predispose to it, smiths being especially 
liable to the disease. In it there is relaxation of the internal lateral ligament.; 
the biceps, the external lateral ligament, and often the Yastus cxternns are \·ery 
tense; and the patella thrown outwards. The extcrnnl condylc of the femur 
will generally be found to be small and the hollow of the ham to be obliterated. 
The treatment consists, in the slighter cases, in applying a well-padded splin t 
along the outside of the leg and thigh; this must extend from the trochantcr 
to the outer ankle, being fixed to a pelvic band at the upper part, and into a 
boot below. Where it corresponds to the knee it should be provided with a 
l1inge, and sl10uld have a. broad well-padded strap passing from its under si<le, 
over the inner side of the knee, ancl attached by buckles to the upper part of 
the splint, in such a way that by tightening these the knee may be drawn out· 
wards. This apparatus sliould be constantly worn for many months, and if pm
pcrly adapted may effect a cure. 

When the deformity is of old standing, and the parts about the outer sid" 
of the joint very tense, the biceps tendon may require di,,ision. In Joing tlu~ 
care must be taken not to injure the peroncal nerve. In some cases the vastu~ 
externus and contiguous portion of the fascia la.ta may also be advantageously 
di\~ided, and the padded splint then applied as directed. 

CONTRACTIONS OF TIIE KNEE-JOINT. 

Contraction of the knee-joint is one of the most distressing deformities to 
wl1ich the human frame is liable. If severe, the leg is bent at nearly, or per
haJJS at quite, a right angle with the thigh. It is fixed in this position, so that 
the patient cannot put the sole of the foot, or even the points of the toes, to the 
ground; hence the limb becomes useless for the purpose of progression, an~, 
from want of exercise, atrophies. But a leg with a badly-contracted knee is 
worse than useless-it is a positive incumbrancc; for, as the foot cannot be 
brought fairly to the ground, the limb projects behi.nd in a most a~kward 
manner, swaying as the body moves round, constant If rn the way, and liable to 
injury. From want of exercise, the nutrition of the hmb thus affected becomes 
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impaired; the foot is usually habitually cold, the circulation in it languid, runl 
the roes become liable to chilblains and tiitrnblcsome ulceration. 

ln the le!<s severe form of contracted knee, the inconYenicnce, though not so 
grent as that just described 1 i!! yet very eonsi<lerablc i for 1 as the patient. can 
never bring the heel or sole to the ~round, he rests insecurely on the tips of 
his tocs1 and walks but unsteadily with the aid of a crntch or stick. 

'fhis deformity may be of two kinds-l«t, it may consist of simple flexion 
of the leg on the thigh, at a greater or less an~le, and with more or lei:.s 
mobility, according to the degree of aneh)·losis; :?ti, in addition to this, there 
may be horizontal displacement of the bones, the head of' the tibia be ing thrown 
backwards, the femur and patella remaining in situ, but apparently prnjectin3 
more than is natural. 

In examinin~ a case of contraction of the knee-joint, the patient should be 
placed on his face, with the thigh extended. The leg ou the affected F;idc will 
then be raised more or less perpendicularly, and the amount of contraction may 
be judged of by the an;.dc that it forms with the thigh. The degree of mobility 
also may readily be a.sccrlained. In this way a more correct idea of the amount 
of contraction can be oLtameU than by examining the patient whilst lying on 
the back, when, in con~equcnce of the thigh beiug flexed on the abdomen, the 
extent of the angular deformity cannot be so well determined. 

Contrnetion of the knee-joint may arise from n. great variety of pathological 
conditions. Some of these arc alto,;rcther external to the joint, being seated in 
the uerYes or muscles of the limb; whibt others, :rnd the majority, are dependent 
on some morbid change that has taken place within the joint itself' in its liga
mentous or osseous structures. As the contraction depends on such Ycry varied 
causes, the treatment, haYing reference to the cause as well as to the actual 
morbid conditions, must be equally di,·ersified. 

Contraction from nen•ous irritation is usually associated with general hysteria, 
of which it is but a local symptom, and commonly occurs in girls and )'Om1g 
women. ln this form of contraction there is no evidence of disease within the 
joint; no redness, swe\lin7, or other si~n of inflammation; but there is µ-reat 
pain an<l tenderness about it. This pain, as usual in hysterical cases, is supcr
tieial and cutaneous, and radiates to some distance beyond the articulation. 
Any attempt at straightening the limb not only p;rcat.ly increases the pain, Lut 
al"o calls the muscles about it into such forcible action that it is irnpo:-:siblc to 
irupt·o,·e its po~ition. These local symptoms are connected with the ordinary 
!igns of an hysterical temperament, with spinal irritation, and often with uterine 
derangement. 

The treatmc11t of these cases of li,IJMrrical coutraction of the knee is simple. 

~;·1~m~~f ~ ~h ~~~ ~a~=J~o~~J!r t~hsctr~:t~l~~~~~!hoef 1 ~ ~ ~ro;!;:l\~ ~\~1~~~:1 ~I ~:~s~~~1\~~ 
heing su:<pendcd, the muscular oppo:-:ition, which is partly voluntary, and no 
doubt in some measure reflex, is no longer called into action, and the limb falls 
of its own accord almost into the straight position, in which it must be retained 
by means of a long splint, lest the retraction recurs with returning consciou~
ness; an<l then, the hysterical condition being remo,•cd by treatment calculated 
to imp~o\•e the general health, the tendency to the return of the deformity will 
be ohnatcd. 

We occasionally see contraction of the knee from spasmodic action of the 
nnmstrings, arising from some irritation applied to the nerves at n. distanc1:: 
from the part. Just as we have spasm of the internal rectus of the eye ocea
sioniug sr1uint, so Jong as the irritation that gives ri~c to 1he spasm lasts; so 
we may ha,·c spasm of the hamstrings, with contraction of the knee as a 
wnsequcnce. 

Most commonly, however, the joint itself is at fault, owing either to infiaw· 
4:l 
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mat0ry action of' a subacute cha racter going on within it, or to the chronic and 
permanent changes induced by forme~inflammator7 attacks . 

In inflammation of the knee, the patient naturally and instinctively place~ 
the limb in the semi-flexed position, as being that in which there is least ten
sion exercised on the structures that enter into the joint, and consequently that 
which is most congenial to his feelings. This position, which is immediately 
assumed on the occurrence of acute and actiYe inflammation in the joint, comes 
on more gradually in cases of subacutc inflammation, and here the · symptoms 
of disease in the joint may be so slight that the contraction may be considered 
the chief ailment, and engross too exclusively the surgeon's attentioo. 

The next class of cases that we have to consider are those of a more chronic 
and intractable kind, lasting often for years, depende11t upon structural lesions 
of a deep and important character in and around the joint, and requiring l'ery 
aetiYe surgical interference for their cure. 'l'hese chronic forms of contracted 
knee appear to arra nge themselves in four distinct varieties, being depcndent
l st, on consolidation and contraction of the ligamentous structures in or around 
the j oint; 2d, on permanent contraction of the muscles; 3d1 on both these con
ditions conjoined; and 4th, on osseous anchylosis. Each of these varieties will 
require separate consideration, as each demands a special mode of treatment for 
its cure. 

'l'hosc cases of contraction of the knee that depend on consolidation of the 
ligamentous structures io and around the joint, resulting from former inflam
matory attacks, are not only the most numerous, but the most readily amenable 
to treatment. In these cases the knee is usually fixed at, or near, a right angle, 
and admits of but very limited motion, to rnch a degree only, in most instances, 
as will allow the foot to move to the extent of two or three inches. 'l'he ham
string muscles arc not tense, even when the knee is extended to its utmost i 
and1 indeed, in some cases are flaccid, nnd feel soft. Not unfrequcntly the leg 
admits of extension up to a certain point, with as much freedom as natural, and 
then the further moveruent of the limb is checked by n sudden stop. If' this 
be not dependent on the tibia coining in contact with an anchylosed patella1 it 
is owing to shortening of the crucial ligaments, or to the formation of adhesions 
within the joint. In this form of contraction, the knee is often much distorted, 
owing to the~hcad of the tibia being partially dislocated backwards, or hn\·ing 
its axi~ directed more or less to one side, most commonly inwards, constituting 
a kiud of gcnu valgum. These distortions arc, I believe, dependent on soften
ing and consequent relaxation eithet of the Jigamentu1u patellre1 or of one or 
other of the lateral ligaments. When the head of the tibia is displaced back
wards, it will most generally be found that the ligamentum patellre has been 
either partially absorbed, and thus weakened, or is elongated, the patella being 

drawn upwards or to one side. 
F10. 252. In either way the action of the 

extensor muscles of the thigh 
upon the head of the tibia is 
weakened, and that bone being 
consequently brought under the 
influence of the hamstrings, with-

~.~;d~ (~~~~~;f).isel~s t~~~;~a:C~c~~ 
which there is lateral rotation of 
the tibia, the faulty position rony 
have arisen from the attitude that 
the limb has been allowed to as
sume during the progress of the 
disease in the j oint. 

In the treatment of this form of 
contraction of the knee, simple extension of the limb will often pro\•e suffi· 
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cient. This ma.y either be done gradually by means of the screw splint behind 
the knee, or forcibly and at oucc under the influence of chloroform. I prefer 
the latter method, not only as being the speediest, but as being: perfectly safe 
and effectual. The mode of effecting forcible extension is as follows: -The 
patient being fully uuder the influence of chloroform, and lying on his face, 
the surgeon, standing aboYe him, seizes the foot of the affected limb with one 
hand, whilst with the other he steadies the limb just above the knee. Ile now 
extends the limb gradually but forcibly; as it comes forwards the bands of ad
hesion in and around the joint will be felt and heard to gi\'e way with lou<l 
snaps and cracks, distinctly audible at some distance. Should there be much 
resistance within the joint, the surgeon may apply his own knee or elbow to the 
upper surface, and thus increase the force with which the limb is acted upon. 
In this way I have never found any contractions of the kind now under con
sideration able to resist the surgeon's efforts, or any difficulty in effecting at 
once the extension of the limb. Nor have I ever seen any e\·il consequences 
result; indeed, it is surprising what an amount of force a joint that has been 
contracted for any length of time way be subjected to without inco1l\'enicnce. 
In these cases it would appear as if the synovial membrane lost its su8cepti
bility to inflame, just as we find is the case with serous membranes that ha"e 
been the seat of' chronic inflammation and its consequences. Beyond some 
pain for a few days, and slight heat, easily subdued by cold evaporating lotions, 
1 have nenr seeu any ill results arise; but then care must be taken that no in
flammatory action is going on within the joint at the time of this manipu,lation, 
as it certainly would be followed by injurious results. After the extension has 
been ruade, the limb should be fixed on a long splint, well padded, some eva
}'Orating lotions applied, and the patient kept in bed for a. 
few days, when, with the aid of a starch bandage, he may Fio. 253. 
walk about. 

After extension has been effected, the position of the 
head of the tibia backwards may still occasion considerable 
deformity and weakness of the limb (6g. 253). 'l'his con
dition is best removed by the use of the instrument of 
which the following sketch (fig. 25--1) is a good representa
tion, and was designed and constructed by that excellent 
surgical mechanician, ~Ir. Bigg. The diagram (fig. 253) 
represents the limb of a. patient whose tibia has become 
di:.placed backwards, the angular contraction having been 
rewedied. In the centre of the end of the femur and the 
head of the tibia, two letters (X aud Z) are placed to de
signate the axis of each bony head, beneath and above 
which the displaced joint has formed its abnormal axis. 
The dotted lines represent the leverage forrucd by the 
cylindrical surface of the tibia and femur. The arrows 
are placed in such a direction as the bones would take in 
resuming Lheir normal position. 

It will readily be seen that any instrument capable of 
acting in the mcchanica.I directions shown by the arrows, 
would accomplish not only the restoration of the joint, but 
extend, if' contracted, ibc extremities of both femur and 
tibia. . 

.11~ig. 25--1 shows the application of the instrument by 
which this can be effected. 

An additional advantage that this instrument possesses ~\ 
over any other with which I am acquainted, is the appli-
cation of spring power, by means of which flexion of the 
kneebccowcsan element towards its restoration. 
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Instead of arresting mmcular action, and thus f!iYin~ rillr to ntrophy of tl1e 
limb, movement is conducive to the perfect action of tlic apparatus, so thnt 
the patient experiences but little inconvenience from its use, all the ordinary 
~itions assumed by the knee in walking, sitting, or standin~, being pre~cn·ed. 

By this form of apparatus, then, three important points arc ~ccurc<l, viz.: 
replacement of the head of the tibia; cxtcmion 

Frn. 254. of tlic an,!!:lc of the leg; and free mullcular 
action during the period of treatment. 

Fig. 254. A and B arc three lcvcn:, compo.!'cd 
of metal, corrcfiponding- in their direction to 
the perpendicular position of the femur and 
tibia. C and D are two axes, placed exactly 
coincident with the centres of the articuh1r 
ends of the bones. E and Fare two powerful 

~~;!~5~n:h~~~il~~ti~~ ~}~c.~ a~~~~~j,!~ic~~~;:i';~ 
fig. 253. Thus F prci::scs the )c\'er B in an 
anterior direction, bearing the end of the tibia 
forward, whilst E presses the Je,·cr ~\ in a pos
terior direction, bearin~ the end of the femur 
backward. As C and D are found acting 
above and below the actual axis of tl1e knee
joint, they mutually influence the point formed 
by the appo~ition of the heads of the tiLia and 
femur; and as it has already been explained 
that the femur really offers a fixed resistance, 
and tl1c tibia moves beneath it, the hca<l of the 
latter bone is turned anteriorly in a semi-circu
lar direction consequent on the upper centre (C) 

~i;~1t?n; n~~~~/i~~ntG ~\:da;1~~a;~i:,~n~~~c~·; /~ 
a padded plate. When the li!?aments are tense, 
there is a chance of prcsi::ing the anterior surface 
of the tibia against lhe posterior surface of the 
femur. 'l'his is readily ob,·iated by having the 
shaft (A) made to elongate1 when the centre (C) 
being a little lowered, pushes the lever (B) dou·n
wards, carrying the tibia with it and thus 
separatio!;thc osseou::4 surfaces of the joint. 

The next class of cases of contracted knee that we ha,·e to con<:.ider are 
those in whieh the hamstrings arc at fault, citlier alone or in addition to tho:>e 
results of chronic inflammatory action within the joint that we haYc just been 
de::ccribing. In th ei::e cases the hamstrin~s will be found to be ti.!!"ht, and in 
proportion as the leg is exteudccl on the thigh, they will become tender, until 
at last all further exten:::;ion is resi . .::.ted, ap1)arcntly by their traction, and not by 
any "'u<lden check or stop within the joint it~clf. 

Of the division of t he Jiamstring tendons I need say little. It is as simple 
an operation as any in surgery, unattended by any difficulty or clan~er. proYided 
the sur~con introduces the tenotome parallel and close to the side of the tendon 
to be divided, and cut in a direction from the inside or popliteal aspect towards 
the skin. After the division of the tendons, it not unfrequently happens that 
tense aponcurotic bands will be found to stretch along either side, or perhaps 
down the centre of the poplitcal space. 'l'his may lend to the crroneou!l. idea 
on the part of tbe surgeon that he has not fairly cut the tonclons across; .but 
this is an error. 'l'hc bands alluded to arc condensed, sharp-ed7ed prolonf!'ahons 
of the fascia lata1 formed foring the period of contraction of the joint by the 



DEFOR)llTIES OF TUE AR)[ AND HAND. 677 

retraction and thickening of this membr:mous expansion. Such conden<.:ations 
as these had better be left untouched, as they will readily stretch out under 
gradual extension, or be ruptured by furciblc trnction of the limb. If, on tho 
other hand, the surgeon be tempted by their apparently superficial and safe 
position to proceed to their division, he may be led into a serious dilemma by 
being brought more readily in contact with the popliteal vessels than is desirable 
or safe. In these cases the anatomical relations of parts are so much altered 
by the narrowing of' the popliteal space, :ind by the projection of the head of 
the tibia backwards or by its latcr:i.I rotation, that the surgeon is unable to 
calculate with sufficient nicety the precise position of the large ve::-sels and 

r;r~·:: Oji:~ ~~eo:~~~;J~~Ot~hC~~da~~ ~~li~J~b~: hi: ;~~Ou~h!0bea~~~~,~:c;:~il:~i~~; ~~f! 
distance from them. 

After the di,·ision of the hamstrings, the knee docs not commonly come 
readily into the stra ight position, but fo rcible extension will be required to 
break through the adhesions within and aroun<l the joint. This may be done 
at once without inconvenient rcsultii, or it may be deferred for a week if the 
surgeon thinks better to delay extension after tenotomy. 

O:sseous anchylosis of the knee is not of very frequent occurence. The only 
remedy in such c:.ises would be the operation practised by Dr. Hhea Barton, -
of sawing out a wedge-shaped portion of the anchylosed bones, and then bring
ing the limb into the strai~ht position. Judging by the excellent results that 
have followed resections of the knee-joint, such an operation is not unlikely to 
be attended by gooJ success. Should there be much atrophy of the limb with 
shortening of it, and possibly necrosed bone with old sinuses and occasional 
absce::-::;es about the knee, amputation will place the patient in the condition of 
most comfort. 

DEFORMITIES OF TUE ARM AND IIAND. 

Contractions of the arm are not of very frequent occurrence, except as the 
result of burns. I have however met with three distinct forms of contraction 
of the fore-arm :-1st. The case in which there is anchylosis of the elbow
joint, the fore-arm being bent usually at a right angle with the arm, the result 
of chronic disease of the articulation. llcre, if the anchylosis be incomplete, a 
very usefol limb may be restored by breaking down adhc:sions under chloroform 
by forcible flex.ion and extension, and then using passive motion, friction, and 
douches. If the :i.nchylosis be complete, the bones should be resectcd, and a 
false j oint allowed to form. 2d. rrhe biceps may by its con traction occasion a 
permaaent flexion of the arm. In such cases division of the tendon may be 
practised, due care being taken of the artery and nerve. This operation is 
most safe ly done by introducing the tcnotomc to the inner side of the tendon, 
slipping it. under, and cutting upwards and outwards, the artery being g uarded 
and pushed to the inner side by the pressure of the left forefinger. 3d. Tho 
fore-arm may be forcibly pronated and flexed as the result of chronic inflamnrn· 
tion of the radio-humeral articulation. llere forcible supination and extension 
under chloroform is the best remedy. 

A deformity resembling club-foot has occasionally, though very rarely, been 
met with in the hand. The contraction may c..ccur in two directions; either in 
the sense of preternatural flcxion, or in that of abnormal extension of the 
member. It is always congeuital 1 and has been principally described by 
Cruvcilhier, Voillcrmicr, and Smith of Doolin. In most of the cases that have 
been met with, there was a certain amount of deformity of the lower end of the 
radius, with congenital dislocation of the wrist; and in 1\lr. Smith's case there 
was an accessory semi-lunar bone in the carpus. Little, if anything, can be 
done by surgery for the relief of this deformity, though some benefit might 
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po!:sibly result from the division of any tendons that were preternaturally 
ten1'e. 

A tendency to contraction of the fingers, which are drawn into the palm of 
the hand, is occasionally noticed; most commonly this commences in the little 
finger, and thence gradually extends to the ring or middle finger, which become 
so forcibly and firmly curved inwards, that their extension is not practicable. 
It commonly results from frequent and continued pressure on the palm of the 
hand, as in leaning on a round-ended stick in walking, or in those trades in 
which an instrument requires to be pressed into the hollow of the hand. On 
examining the contracted fingers, projecting ridges wjll be felt extending from 
the palm to their anterior aspects; and on endeavorin~ to straighten them, these 
ridges will be found to become stretched, and the palmar fascia to be rendered 
tense. 'fhe skin covering these ridges is usually }1e:dthy, but sometimes adhe
rent to them. So firmly are the fingers contracted, that by no effort can they 
be extended. 

The cause of this contraction of t11e fingers has given rise to a good deal of 
difference of opinion amongst surgeons. Dupuytren appears to have been the 
first who endeavored, by dissection, to ascertain its true character. He found, 
on examining a hand that was the seat of this disease, that after the removal 
of the skio1 which wa~ loose and flaccid, the contraction continued as before, 
and this, therefore, could not be its scat; but that the pal mar fascia, which was 
exposed, was tense and diminished in size, whilst, from its lower aspect, some 
cord-like prolongations passed up by the side of the fingers, and that when 
these were divided, the contraction was immediately removed, the tendons, the 
bones, and the joints being perfectly sound. He considered these fibrous cords 
to be the digital prolongations of the palmar fascia, and consequently looked 
upon this membrane as the seat of the disease. M. Goyrand, who has carefully 
dissected hands affected in this way, states that these fibrous cords, which he 
also looks upon as the seat of the affection, are not prolongations of the palmar 
fascia, but are Jigamentous structures that extend from its anterior inferior 
aspects to the sheaths of the flcxor tendons, into which they arc inserted oppo
site the second phalanx; being an hypertrophied condition of the subcutaneous 
filaments of fibro-cellular tissue that naturally exist in this situation. 

The treatment of this deformity consists in dividing each tense dig-ital liga
mentous }Jrolongation by a subcutaneous incision. This should be done oppo
site the second phalanx, where it is usually most tense; but, if the other finger. 
joints be affected, a separate section may be required opposite each phalanx. 
Should the skin be adherent to the fibrous band, it must be divided with it, and 
the finger then exten:ied. 
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DISEASES OF REGIONS. 

CHAPTER XLVIII. 

DISEASES OF THE IIEAD AND NECK . 

FUNGUS OF TIIE DURA MATER. 

SO:\IETDIES without external or apparent cause, at others in consequence of a 
blow or fall, a fungous tumor grows from some part of the dura mater, usually 
on the vertex or the parietal regions. As it increases in size it produces absorp· 
tion of the cranium covering it; the bone becomes thinned and expanded, 
crackles like parchment on pressure, sometimes without being raised above its 
proper lcYcl, but more usually pushed up by the pressure of the growth be. 
neath, which at last protrudes under the scalp. More usually this perforation 
of the crani um is gradual, but in some cases it would appear to have been sud· 

~~~1~e~~~ fi~;t ~ ~~,~~:i~~d~~et~:t!~:f p~adw01;e~1h~h~:~~~r ~: p0!.?a~~~~~~ ~1~~n~h;1;~ 
edges of the circular opening can be distinctly felt; and the tunlln· that pro· 
trudes 1rnlsates distinctly, as evidenced both by the finger a11d the eye. 

Symptoms of cerebral disturbancc,- loss of sight, double Yision 1 deafness, or 
epileptic fits, with fixed pain in the head, - usually precede, for a considerable 
time, the external appearance of the tumor. In sollle rare cases no such symp· 
toms indicated the existence of' intra.cranial disease, and the first evidence of 
the disease has been the sudden protrusion of' a pulsating tumor through the 
i;kull. If the tumor is compressed, and especially if attempts be made to push 
it back under the bone, giddiness, syncope, and convulsions are produced; and 
a:; the disease makes progress, death from paralysis and coma ensues. 

The result of the treatment of fungus of' the dura mater is not \'Cry si..tisfac. 
tory; but yet as the disease would appear to be almost of necessity fata l, if left 
to itself, something should be attempted, not, however, until the tumor has 
fairly appeared through the bones. '!'he scalp covering- it should be turned 
back by a crucial incision, and the tumor exposed. The aperture in the skull 
through which it bas protruded, may then, if necessary, be enlarged by the use 
of the trcphine, or Il ey's saw, so as to lay bare the full extent of the base of 
the tumor, which must then be carefully dissected away from the durn mater. 

Fungus of the cran£um may occur which at first closely rcsctllblcs the dis· 
ease just described. It differs from it, however, in this respect, that the tumor 
is devoid of pulsation and cannot be pushed back. It is vascular, in structure 
resembles the pulp of a red goosebcrry1 or a broken-down mulberry. In a case 
of this kind which I had an opportunity of seeing some years ago, the growth 
was successfully removed by my friend Mr. Il. Phillips. 

Ilernia Uerebri, resulting from wound or ulceratiun of the dura mater, ha1' 
already been described (p. 290). E1n·ephalor,,[e or congenital hernia. of the 
brain is a rare malformation, usually speedily fatal. .Mr. Z. Lawrence finds 
that of 39 i11 stances in which it occurred, 21 were males, 18 females; that the 
protrusion may vary from the size of a pea to that of a tumor exceeding the 
child's head; that the occi put is its chief scat, - of iD cases, 53 bei ng in this 
situatio11. In 6 instances, the subjects of this malformation reached an adult 
age; in all the remaining cases they died early, or were still.born. Surgery 
offers little in these cases, though in one instance the protruding portion l)f 

brain was successfully sliced oft~ the patient. surviving. 
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_Encysted Tumors of the E.relids.-Small cy~ts ar~ not unfrequcutly met with, 
lying between the tarsal cartilage and the COl1Junchva. At first they OCt'asion 
no inconvenience, but ns they increase in size they cause the conjunctiYa cover. 
ing th?m to become injecte.d 1 .raeillated, and granu_lar, thus at Inst occasioning 
a cons1derable amount of irritation and lachrymalioo. 'l'hese tumors may be 
removed either by being dissected out, or by being obliterated by inflammation 
set up in them. If the tumor is to be dissected out, the eyelid must be e\·crted, 
and the cyst, having been exposed by dividing the conjunctiva. covering it with 
a fine scalpel, must be drawn forwards with a hook and removed by a few touches 
of the knife. This little oporation is, however? at times somewhat troublesome, 
and in preference to it I always induce the obliteration of the cyst by exciting 
inflammation in it. 1'his may most conveniently be done by evcrting the lid, 
and then making a crucial puncture into the cyst with a lancet; the contents 
having escaped or been squeezed out, and the part well dried with a piece of 
lint, a pointed siker probe dipped in nitric acid should be quickly introduceU 
through the 1rnncturc, the inside of the cyst stirred up and a. little sweet oil 
havi11g been poured over the lid 1 it nrny be replaced. Some induration will be 
left in the site of the cyst for a few weeks, but as that subsides the tumor will 
be found to have disappeared. 

Puncl!trn of the Lathrymal Sac.-This operation is frequently required in 
tl10se cases in which, the nasal duct having become obstructed, the lachrymal 
sac becomes distended by the accumulation of the tears, inflames, and either 
threatens suppuration, or, having given way, a. fistulous opening has been left, 
below the under angle of the eye, through which tears often escape - the 
ordinary fistula lachrynwtis. If a fistuh ha,·e not already formed, the sac being 
merely distended, the passage through the nasal duct may sometimes be restored 
by the careful introduction of' a. very fine silver probe into it through the puncta, 
or the sac may be injected through the same orifice by means of one of Anel's 
syringes. Should these measures not proye successful, the permeability of the 
duct may be restored by catheterism from below; for this purpose a steel probe 
or sound, bent nea.rly to a right angle at about one inch froru the extremity, 
should be passed into the nostril beneath the inferior turbinate bone; by a slight 
to and fro movement, the point of the instrument may be made to enter the 
orifice of the duct, and then by directing the handle downwards and inwards it 
will pass up along the canal into the lachrymal sac. 

Should these means, however, not prove successful in restoring a pas8agc for 
the tears, or should a. fistula have formed, the sac must be 1rnnctured and a style 

passed into it from abO\·c. 'l'his 
FtG. 255. operation may be performed in 

~]--;! ~~~~!ol~oe'~,~~g ~·:ft· :!~!~~~~;~~~~ 
l I the breast of an assistant, and 

,./ :/ ~~~~llo;~ert~~c~:rc~~~:in~/~r:~tf:: 
,/>:' :~~:e, t!~ee ~l~r~:rona~c!:~e fo~ut~~ 

tendooculi, the under surface of 
which is the guide into the lach
rymal sac. In many cases, how
ever, owing to the swelling and 
induration of parts this tendon 
cannot be felt, and then the guide 
must be the edge of the orbit 
below and a little to the outer 
side of the puncture. flaying 

11.Scertained this, he rests the little finger on the cheek, and holding a. strong 
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narrow-bladed bistoury between the fore-finger and thumb, with the fl.at of the 
blade 11arallel to the face and the edge turned outwards he passes t.hc point 
downwards and inwards well under the tendon of the orbicularis, the handl~ 
resting against the middle or outer th ird of the eyebrow (fig. 255). Ile then, 
by cnrryin~ the handle inwards and somewhat forwards unt il it rests against the 
briJgc of the nosc1 causes the point to take a direction backwards, downwnrd~, 
and slightly inwards, for about three-quarters of an inch, when the nasnl <luct 
will be fairly entered, which may be known by the bistoury supporting it:sclf. 
'J'hc style may then be introduced along the blade, which !!ihoul<l be firmly pressed 
inwards. 

l.J:tirp11tio11 of the Eyebull.-This operation may be required for cancer of the 
cyeb:~ll, either of an enceph~ loid or mclanotic character (fig. 256). It is also 
occas1onally called for when rn consequence of 
injury or disease one eye has become di.sorgan- F10. 2;>6. 
izcd and the vision of the other is .sympatheti
cally affected, and can only be preserved by the 
rcmo\'al of the globe that is already u.selc!:=s. 
The operation may be performeJ in the following 
way: -

'fbe surgeon standing in front of the patient, 
makes an incision through the outer commissure 
of the lids as far as the edge of the orbit. 'l'he 
eyelids arc then well everted and held apart 
with a wire speculum. 'l'he surgeon next passes 
a double hook into the globe and draws it well 
forward; then with a curved broad pair of 
sei~sors he divides the conjuncti,·a at its upper part, and then proceeds to cut 
acro~s the several muscles of the orbit, and lastly the optic ncrrn. Should any 
of the structures within the orbit now present an unhealthy or suspicious ap
pearance he clears them out. 1.'he hemorrhap:c, which is usually rather abun
Jant, may be readily arrested by a. pledget of dry lint pressed into the orbit and 
retained by means of a circular bandage. 

If the lachrymal gland is di~ased, it must of course be removed with the 
eyeball. If 80und, it may be left, as it atrophies and gives no trouble. 

Extirpation of the luchrymal gland may be required for cancerous degenera
tion. 'l'his operation may be performed from the outer or from the inner side 
of the lid. "'heoever practicable it should be done from the inner aspect. It 
may be performed in the following way: 'l'he outer commissurc of the lids having 
been divided as far as the edge of the orbit, the upper eyelid is evertcd by an 
assistant; the surgeon then divides the conjuncti\'a CO\'cring the tumor, and 
fixing a. hook in it draws it forwards, and with a few careful touches of the knife 
divides its attachments. After the removal of the tumor the lid drops into its 
normal position, and the commissure is closed by a suture. 

DISEASES OF TIIE EAR . 

Inflammation of tlte external ear, otitis, or ear.aclte, is u~ually a rhcumati.. .. 
affection, and is characterized by intense pain, g·rncrally associated wilh hcmi. 
crania-a. kind of combination, indeed, of inflammation and neuralgia. 'l'his 
pain is much increased at night by warmth of the bed, and is generally accom
panied by throbbin~ and noises in the car. The treatment, nt first autiphlogistic, 
generally and locally, may advantageously, after a time, give place to quinine 
and the iodide of potass, with the external appl ication of aconite. Occasionally 
the affection runs on to the formation of abscess in the mcatus extern us, attended 
by excess ively painfu l throbbing. With the view of relieving th is, leeching, 
poulticing, and early lanci ng will be required. 
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in ~~:r~~:: 1c~if~;~dn,d~~~1~~~e~n °ts:O~~~~~~~~~~l:~;~;~~~~~~=~,d~5:~~l~~ ~f1~11;;1i;I~ 
of the Jaw, may be of two kinds; either procecdrng sunply from the mucous 
surfaces and being inflammatory, or it may be connected with necrosis of the 
petrous portion of the temporal bone, being associated with disease and dcstruc. 
tion of the tympanum, and necessarily of the internal ear. In the first case, 
astringent injections containing some of the chlorides in solution may ad\'an. 
tageously be used, and will commonly arrest it. If, however, it proceed from 
disease of the bones, it is necessarily of a far more serious character, and the 
membranes at the base of the brnin becoming irritated by the extension of the 
morbid action to them, con\'ulsions and death usually e\'entually result. In 
some of these cases, phlebitis of the sinuses and of the cerebral \'eins ensues, 
and 1>ro,·es fatal to the patient. 

The external ear is occasionally the seat of special affections; thus, in idiots, 
hypertrophy of this structure is occasionally met with; and in gouty subjects, 
tophi, or gouty concretions, arc occasionally deposited in it. Paget, Bruck, and 
Panzctta have described a fibrous tumor that occasionally forms in the lobule of 
the car, from the irritation produced by piercing it, and as "one of the penalties 
attached to the barbarism of ear-rings." These tumors are of a semi.malignant 
character, like the warty growths of cicatrices, and, after excision-which is 
thc!r only treatment-are somewhat apt to return. 

""' e not uncommonly find that the meatus becomes blocked up by accumuJa. 
tions of wax, dark, indurated, and pipe-like; or forming balls :rnd masses that 
lie in contact with the tympanum. 1'hcsc chiefly occur in individuals of the 
hilioso-phlcgmatic temperament, and are a common source of temporary deafness 
::i.mongst young people. 1'hey not on ly impair the sense of hearing materially, 
but are very apt to give rise to noises in the head, n.nd crackling sensations on 
opening and shutting the mouth. Their presence is best ascertained by exami· 
nation with a well-constructed ear-speculum; those introduced by i\lr. 1l'oynbec, 
of a double convex shape, are the most useful. The treatment of these concre
tions consists in softening the wax: by the introduction of a little glycerine into 
the car for a few nights, and then repeatedly washing out the meatus by the 
injection of tepid soap and water, or water c6ntaining a little soap liniment, 
thrown in with a large syringe; as the fluid regurgitates from the tympanum, 
it will at length bring away the dark and hardened cerumi nous masses. 

Polypi arc occasionally met with, situated rather deeply on one side of the 
meatus: they n.re usually lrnrd and fleshy looking, though sometimes soft :md 
gelatinous, as in the nose; sometimes pedieulatcd, but at others situated on a. 
broad base, they produce serious incon\'cuiencc by obstructing the external 
ear, and require to be pulled off by means of forceps, or, if too firmly fixed 
for this, cut off with scissors; the surface from which they spring should 
then be touched with the llitrate of silYer, so as to prC\'Cllt a. recurrence of the 
growth. 

Occasionally the cuticle of the external ear, and that covering the tympanum, 
becomes thickened and indurated, assuming a. dull white appearance, which 
then may give rise to some amoullt of deafness. Under these circumstauccs, 
glycerin<.', the citrine ointment, or the solution of the uitrate of silver, "'·ill be 
extremely useful in restoring the healthy action of the integument of the part. 

It is not my intention to enter into the general pathology of the \'arious kinds 
of deafness, or to discuss the causes of this affection. It may be stated generally, 
however, that it may arise from obstructions of the external ear from disease, 
ulceration and perforation of the tympanum, from Yarious inflammatory affcc· 
tions, chiefly of a subacute and chronic character, of the internal and middle 
ear; from paralysis of the acoustic nerve, dependent on cerebral lesions, or local 
paralysis; and, lastly, from obstruction in the Eustachian tubc,·or from disease 
of the throat. Mr. Toynbee has especially shown that many cases of so-called 
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"nervous 11 dc~fncss, together with singing, ringing, boiling, and other noises in 
~he head, are 1~ reality depende11t upon chronic inflammatory affections of the 
mtei:nal _and n11~dle. ear, and that the tre:itment best adapted for their cm:e 
consists 10 const1tut1onal and local means of au alterativc and antiphJo ... istic 
character. e 

DISEASES OF THE NOSE. 

Epistaxis, or bleeding from the nose, is very common in children and in 
young people ab01.~t the_ age of puberty, more ]Jarticularly in girls antecedent to 
the menstrual period; it may e1th~r be of an acti\·e or passiYe character, but is 
most usually dependent on congestion of the mucous membrane. It may com
monly be stopped with
out much difficulty by 
the use of domestic rc
mcdics,butoccasionally 
itissocopious,amount
ing to many ounces, us 
to exhaust the patient 
and to require surgical 
interference. In the 
majority of cases the 
application of cold water 
and ice to the forehead 
and bridge of the nose, 
with rest, and a free 
uloetic purge, will ar
rest the bleeding. If, 
how1n•er, it do not stop 
in this way, it will be 
necessary to plug the 

F10. 257. 

nostrils. In many cases it may be sufficient to plug the anterior narcs with a 
pledget of lint; Ycry commouly, however, lhe posterior narcs require to be 
plugged as well. This is best done by carrying a long piece of strong whip- \ 
cord along the floor of the nose through the posterior unrcs into the pharynx, 
by means of Bcllocq's sound; or1 if this be not at hand, by threading the cord 
through an elastic catheter, and carrying this into the pharynx, then seizing 
the cord as it appears behind the soft palate, and drawing it forwards into the 
mouth, at the same time that the catheter is taken out of the nostril. In this 
way the string will pass through the nose, round the back of the soft palate, 
into and then out of the mouth (fig. 257). To the centre of the piece of string 
that hangs out between the lips, a plug of lint1 about the size of the end of the 
thumb1 should be firmly tied; this is then drawn up into the posterior narcs by 
pulling on the end of the ligature that hangs from the no!'e, being guided in 
its passage behind the palate by the fingers introduced into the mouth. When 
the bleeding has ceased, it may readily be withdrawn by means of the :string 
that hangs out of the mouth. 

The mucous membrane of the nose is not unfrequently chronically inflamed, 
especially in strumous children; that portion of the membrane covering the tur
bina te bones becoming thick, soft, and vascular1 and projecting like a broad 
fringe from their surface. It is usually of a bright-red color, and covered with 
muco-pus. This swelling at all times produces snuffling and a peculiar intona
tion of voice, but increases in wet weather, and then may become so great as 
seriously to obstruct the breathing. The treatment consists in attention to the 
general health; more especially to the eradication of the strumous dialhesiR 
Much benefit may also be derived by the local application or injection of astrin 
gents, as a strong solutioa of the nitrate of silver applied by means of a camel's-
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hair brusb, and sulphate of zinc and oak-bark lotions snuffed u~, or injected by 
means of a proper syringe. In man_y instances, when this d1,,ca~e occurs in 
strumous children, change of air will effect the greatest amount of benefit. 

Ab:::ccss occasionally forms either on the mucous membrane or on the ::;cptum, 
and thus may lead to necrosis of the cartilages and bones, with much dischar,.,e 

~~~ ~~-~o:t d~~~;~:ii~Y~ o~1\1~~!e~~·;~~c~1~~~n1~f'o}I1:~b~~~:~,dFo);;,~.~3nb;~1!~~~r;~fa 
commonly syphilitic, and then arc associated with ulcers :md a foul and fetid 
discharge, which has a tendency to cake upou their surface, forming dark and 
rugged crusts, and constituting the different kinds of oza:11a. The septum may 
be the scat of chronic ulcerations CClnscqucnt upon the irritation of decayed 
teeth, producing disease of the antrum, and escape of morbid secretion from 

~~~sd~~~~ ~\~~ct~~:~~g0~n~1:1~~::ti:1~do; 1~~~ c~~~1 1r!::t1~~~iac:f \\~;!~s!h:o~d~;~~~ 
must be conducted by the local application of' nitrate of silver, black wash, and 
the chlorinated lotions; the general treatment consists usually in the adminis
tration of the dilute mineral acids, the iodide of potass, and sar::aparilla. "Ulcers 
and fissures of a less serious character, though Yery vainful and chronic, often 
occur at the angle of the ala and septum, or between the ala. and tip; their 
treatment consists in touching them from time to time with the nitrate of silver, 
or in the application every night of the white precipitate or eitrine ointment, at 
the same ti1uc that the general health is attended 101 cad1exy remoYcd, and the 
strength re:;tored, by the administration of iron, bark, and sar:;aparilla. 

Lipuma is a. chronic hypertrophy of the cutaneous and subcutaneous struc
tures, and of the cellular tissue of the nose, forming a large reddish-blue, vris
cular-looking, soft, tremulous, and lobulatcd mass, cn\'eloping the end or the 
nose, and producing exccsSi\TC deformity of it. There arc all degrees of this 
disease, from mere clubbing of the encl of the organ to the formation of a set of 
pendulous lobular tumors attached _to it. The sebaceous glands and rrypt9 
appear to be the structures chiefly implicated in this disease. The patie11t's 
appearance may be greatly imprond by the remoYal of these growth~. This 
may be dou(' readily enough by making an incision down the mcsial line to the 
alar cartilages, aud then dissecting it off these on either side; especial carr, 
howct"er1 being taken in doing this not to encroach upon the no:;tril. 1fhi~ is 
best a\'oicled by directing an assistant to keep his finger in it whilst the dissec
tion is being prosecuted, so that he may warn the surgeon of the too near 
approach of the knife. The surface is then left to granulate and cicatrizc. 

'l'he nose is frequently the scat of lupus and various forms of epithelial cancer, 
many of the deformities of this feature being referable to this affection; indeed, 
lupus may be looked upon as almost specially affecting this organ, destroying
one or both al~, the columna, or perhaps the whole of the nose. 'l'he considera
tion of the 11ature and treatment of these affections in this situation presents 
nothing special; but that of the cure of the deformities induced by them, which 
is full of interest to the surgeon, will be considered in detail when we come to 
speak of the plastic operations that arc practised on the face. 

Tumors of very different structures and composition arc met with in the nos
trils, and to nil of these which possess the common characters of beinµ- pendu
lous and blocking up these passages, the term pol!Jpus is giYcn. Thus surgeons 
commonly speak of' the icni911, the soft, the gefotinous or mucous JlOiyp, as 
well as the s(ucomatous or jlesliy, and the mat1:qnant polyp. 'l'he term howe\'er 
should properly be confined to a soft and pendulous mucous growth 1 the fleshy 
unJ malignant polypi being merely ,·aricties of fibrous or cnccpha}oid tumors, 
springing from the bones in the nasal fossre, or from the ctlunoidal and spbc
noidal cclls. 

The true mttcous 1iasal poZIJp, is a soft1 moist, gelatinous tumor, of a ~rcyish· 
y('llow color when lodged in the nasal fossre, but when it descends into the ante• 



NASAL POLYPI.-'.\IODE OF REMOVAL. 685 

Ti or nares1 or beyond them, and is exposed to the air1 it becomes of' a reddish
brown or purple tint, and somewhat shri \•elled on the surface. It is usually 
lobubted, pedunculated, or Lottle-slwpcd, and not very vascu lar except at the 
l'OOt, where it is permeated by largish thin-walled vessels that bleed freely on 
the slightest touch. In strncturc it is homogeneous, and composed of the 
clements of mucous membrane, coycred by tcsselated and ciliated epithelium, 
the cilire of which may often be seen under the microscope in active movement 
after the removal of the growth, beating about the blood-col'puscles and fluid in 
which it lies. These tumors may grow from all points of the surface of' the 
turbinate and ethmoid boues, and have indeed occasionally, though nry rarely, 
been observed to project into the nose from the frontal sinuses and :rntrnm. 
l\Iost frequently they grow from the inferior spongy bone towards the outer side 
of the nostril, sometimes from the roof of the narcs, but ncYer take their origin 
from the septum. '.l'hese polypi are usually numerous and of all sizes; as they 
increase, they commonly extend forwards into the anterior nares1 but when of 
large size, they may be seen to reach into the posterior fauccs, hanging down 
behind the palate. 

The symptoms occasioned by the presence of these polypi, dC]Jencl on their 
interference with respiration aud speech; and on the visual changes they occa
sion. 'l'he respiration through the affected nostril is impeded, tllC patient )Jcing 
unable to blow through it when directed to do so, and his speech is thick and 
nasal. There is snuffling and mucous discharge from the nostril, and all these 
symptoms are worse in damp than in dry weather. On examining the interior 
of the nose1 by opening the nostril widely with the forceps or nasal speculumJ 
and then directing the 1mtient to blow down, the lower end of the polyp may be 
distinctly seen, and if large, will descend on a level with, or even beyond the 
nasal aperture. By the introduction of a probe, the size and extent of the 
tumor, together with the position of its pediclc, may be readily ascertained. As 
it grows, it impresses changes on the shape of neighboring bones, producing 
expansion and flattening of the nose, inducing caries of the spongy bones, and, 
interfering with the flow of tears down the nasal duct, occasions a. watery state 
of the eyes1 which 1 together with the change of .shnpe in the fcah1rcs, and the 
peculiar character of voice and respiration, enables the surgeon at once to recog
nize the nature of his patient's disease. Polypi chief!)' occur in young adults 
after the age of puberty; but they arc not unfrcquently met with at later periods 
of life. 

The diseases with which nasal polypi may be confounded are, 1st. Chronic 
thickening of the mucous membrane covering the spongy bones; from this the 
absence of any pcdunculated growth around which a probe can be pai::sed, toge
ther with the florid red character of the thickened membrane, and the fact of 
this almost invariably occurring in struruous children, arc sufficient to distin
guish them. 2d. Abscess of the septum; from this the history of the case and 
the fact of the polyp never being attached to this part of the nose, will establish 
the diagnosis. 3d. There is a peculiar malformation of the septum consisting 
in a deviation of it to one side, that may at first be a little puzzling; but here 
the examination of both nostrils and the discovery of a. depression on one side 
of the septum corresponding to the l)rojcction on the other, will reveal the true 
nature of the case. -!th. The fibrous and mali~nant tumors of the nostril will 
be founcl to differ suffi ciently in consi.5tence and appearance from the ordinary 
polypi to prevent their being confounded with them in many cases; but yet in 
some instances, much care will be required in coming to a. definite opinion as to 
their true n:i.ture. 

Nasal polypi may generally be most readily removed by avulsion, with forceps; 
occasionally, but rare ly, when they arc Ycry large with a broad base, and espe
cially when extending into the throat1 they rcr1uirc t.hc application of the liga
ture. In removing these growths by the forceps, instruments of good lengtL 
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but ~ery :lender con$truction should be used, those generally sold arc too thick; 
the rntenor of the blades should be properly serrated, and ha,·e a longitudinal 
grOO\'e, so that the root of the tumor may be tightly !?ntsped. 'The patient 
should be made to sit on rather a low chair, and as there is generally a good 
deal of bleeding:, a to\rcl :-liould be pinned o\·er his clothes, :rnd n. basin placed 
before him to recciYe the blood and expectorated matters. 'Ihc surgeon then 
b:l\'ing ascertained by the introduction of a probe, or by means of the Llades of 
the forccrs the situation of the pediclc of the polyp, grasps this firmly and pulls 
it off with a twisting lllO\'Ctnent of tl1c 11and. He proceeds in this manner, 
twiMing off rather than pulling away polyp after polyp, until tllC whole of the 
nostril .is cleared, which may be ascertained by examination and by_ directing 
the patient to compre.:;s the sound, and to blow through the affected side of the 
nose. The bleeding, which is often \'cry free, stops on the applicaticm of cold 
water. At about the encl of a fo rtnight the patient slrnuld be cxnmined a,;r:iin, 
a~ it not unfrequcntly lrnppcns that small polypi, which had been prcwntcd 
descending into the narcs by the presence of the larger ones, now come down 
nnd rcquirc removal. 'These procedures must be had recourse to from tiwc to 
time until all tendency to frcsli formations of this kind has ceased. 

The ligature is chiefly required for tho~e polypi thnt pass into the pharynx 
tlwough the posterior narcs. They mny best be tied by passing a loop of strong 
whipcord, by means of a double canula1 through the 11ose1 nnd then, expanding 
the noose round the tumor in the throat and making it p;rasp its pediclc, knot 
it tightly. In some instnnces the polypi attnin a great size, producing absorp
tion of the nasal bones, of the nnsal process of' the superior maxilla. In such 
cases it may be necessnry, in order to extrnct them, to slit up the nose and pos
sibly clip away with forceps tlrn osseous surface from which they spring. 

'l'he fi!Jrous po~IJpi may grow to a large size, extending into the throat, and, 
perhaps, finding their way from the nose into situntions where they arc little 
expected. Thus they have been met with in the pterygo-maxillary fossa, and 
have been known to 1>ass into the orbit through a hole in its inner wall . 

.b!ali[J11011t tumors of an encephaloid charncter occasionnlly form in the nos
trils, chiefly in children and youn~ peoplc1 anJ, being attended by great expan
sion of tl1e bones, with a fetid discharge of bloody mutter nnd di:-integrated por
tions of the growths, mny end by speedily exhnusting the patient. In such 
cases the surgeon mny make nn nu cm pt to ext met the growth by slitting up the 
nose, but it is seldom that anythinl-' very effectual can be done by operation, 
and it should be borne in mind, that some of the malignant growths that pro
ject into the nostrils take their origin from im~idc the crnnium, or the sphe
noidal cells, and thnt the nasnl portion is only the cxternnl protrusion as it were 
of a deeply·scntcd tumor. 

Calculi nrc occasionally met with in the nasal foss::e, where they simulnte a 
foreign body; nnd here extraction may be practised with a pair of forceps. But 
sometimes these 1'/ti1iolltes nre situated under the mucous membrane. In two 
cases I have dissected round calcnrcous bodies of this kind, about the size or 
cherry-stones, from under the mucous membrane of the ala of the uostril in 
chi ldren. 

The frontal simues, though rarely, nre occasionally the scat of disense . 
Abscess may form here with much J>:tin and cxpnnsion, and possibly caries 
of their nnterior wall, attended by the local signs of inflammation nnd with 

~~~;~e~i~!~~1~~~~~~1~!a~1tt 1~~1~a~cm~~Z;ero~o;h:h;1:~~~~~1estoofc~1l:~d~~n~~·e ~~~~~~~ 
bility of rcmo\'ing by a smnll trcpbinc the anterior wall of the sinus! and t~us 
gi"ing exit to th~ rct?in~d pus. 'l'herc a.re a few cases i:ccorde~ rn surgical 
writin•,.s, of polyp1 sprllH!lllg from these smuscs, and findrng their wny down 
into the nose after produ~ing expan!:ion of it aud much inconvenience. H erc 
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l;kewise the propriety of trephining and so extracting the morbid mass would 
haYe to be considered. 

'l'hc clteel~ are occasionnlly the seat of Fm. 258. 
encysted tumo:-s and cancerous growths, 
either springing from tl1cir inner surface, or 
taking their origin as lupoid ulcers on the 
outside. rrl1c encysted tumors in th is situa
tion may readily be remond by a little simple 
dissection . 'L'hc can<:roid ulcer:. and tumors, 
such as represented in fig. 258, sclJ.om admit 
ofopcrati,·eintcrfcrenec. 

One of the most troublesome surgiea.l 
affections situated in the check, is a salivary 
fistula, occurring in consequence of injuries, 
abscess, or operations, by which the parotid 
duct has been opened so as to cause a trick
ling of saliva through the external aperture 
that has been made into it. If the fistulous 
opening be recent, the lips of the external 
wound may be brought together and made to 
close, whilst the internal aperture is free. 
If it be of old date, a. seton composed of a few threads may be passed into the 
fistula from the inside of the mouth, so as to allow the sali"a. to find its way 
along this, whilst union of the external orifice is attained by paring its eJges 
and bringing it together with hare-lip pins. My colleague, i\lr. i\lar::;hall, has 
succeeded in closing an aperture of this kind by restoring the canal by means 
of a. wire heated by galvanism, and then getting the external orifice to contract. 

DISEASES OF TUE LIPS. 

The lips frequently require surgical interference. 1'hcy may be the scat of 
tumors of various kinds, encysted or erectile, which require extirpation by 
the knife or ligature. In dealing with these, the surgeon must be guided by 
the circumstances of the individual case, but he should, if possible, avoid cut
ting through the whole thickness of' the lip, and if compelled to do so, he must 
act as will be described when we come to speak of cancer of this region. These 
growths more frequently occur on the lower lip. When encysted, they are 
usually small transparent tumors, with thin walls, containing a glairy straw
colorcd fluid. These should always be dissected out; mere excision of a por
tion of the wall being followed by recurrence of' the disease. 

Erectile tumors of the lip arc usually of an active character, and may either 
be excised, if of' moderate extent and implicating the whole thickness of the 
lip; or if of large size and projecting: from the mucous surface, they may be 
safely ligatured. I have had uodci:. my care some cases of 11cyus of the upper 
lip, implicating the whole substance of the part, and have successfully removed 
them by the repeated application of the potassa cum calcc. 

Dypertroplty to a great extent occasionally occurs in this situation, This is 
often of an ccdcmatous character, being kept u.p by the irritution of fissures 
or cracks; if so, these must be cured, when the size of the lip will gradually 
diminish again. Sometimes, however, it becomes permanent, continuing after 
the cure of the fissure; under these circumstances it may be necessary to excise 
a portion of the lip, and then to bring the edges together by means of sutures 
or pi ns. 

Congenital malformation of the Ups is of common occurrence. Contraction 
or even complete closure of the orifice of the mouth bas been met with a1 
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birth; such a condition must be remedied according to circumstances by the 
skill of the su rgeon. 

By far tlrn most common malformation in this situation, is the condition 
termed hare-Up. This consists of a perpendicular fissure through the upper 
lip. A si milar condition has been described in the lower lip, but I have never 
seen such a case, or met with anybody who has. In hare-lip, the cleft is 
usually on one side only; and then it is said to be single, an<l most frequently, 
so far as I have obsen·ed, occurs upon the left side. Not unfrequently tllere is 
a fissure on both sides of the mesial line j and then the hare-lip is said to be 
double. The cleft never passes through the mesial line. When double, the 
fissure is deeper on one side than the other, and usually extends into the nos-

• tril, though sometimes it stops short of that. In these cases, the nose is 
usually flattened and expanded, and between the fissures there is always a cen
tral or. median lobule, consisting of the inter-maxillary bones in a rudimentary 
condit1on i to this a small triangular piece of lip is commonly attached. In 
many cases this is pushed forwards, and tilted on its base, so that the alveobr 
border projects forwards. Sometimes the projection is so considerable that it 
is attached to the tip of the nose. 

The cleft in hare-lip corresponds to the line of junction between the embry
cnic inter-maxillary bones and the superior maxilla. 'l'hc fissure "When single, 
may be confined to the lip, but in the m:ijority of cases it extends to the upper 
jaw. In other cases again, the fissure extends back into the palate; this more 
frequently lrnppens wlicn the hare-lip is double, and in these cases every variety 
of palatal deformity is met with. 

'l'he l'Urc of hm·c-lip can only be effected by a prop<'rly conducted operation. 
In the performance of this, the first point that has to be determined is the age 
at which it should be done. On this there has been, and is still , a good deal 
of difference of opinion. Surgeons generally are, however, I think, agreed 
that the operation should not be performed during dentition; at all events not 
durin~ the cutting of the incisor teeth, when there is much local exc itement 
and general irritability of the nervous system; but they arc not agreed as to 
whether it should be done before or after dentition. In support of the opinion 
that it is more prudent to wait until after this period, it is alleged that very 
young infants are especially liable to convulsions; that the performance of 
operations in them is troublesome; and that it interferes with suckling. 'l'he~e 
statements, however, are not carried out by what we meet with in practice. 
I think that there is no evidence to show that there is any danger in operating 
during early infancy; indeed, I believe that very young children, those but 
a few weeks or months old, bear operations remarkably well. I have repeatedly 
operated at these tender ages, not only for hare-lip, but for liernia, the removal 
of tumors, nevi, the division of tendons, &c., and have never seen any bad 
result follow. Besides this, the performance of the operation is easier at a very 
early age than when the chil<l has reached its first or sccon<l year; when its 
intelligence being more developed, it knows what it has to suffer, and screams 
and strngglcs more than a very young infant does, whenever it sees the surgeon, 
or he makes an attempt to examine the wound or dressings. After the opera
tion, also, the child will, when young, take to the breast without difficul~y and 
with the greatest a\'idity. 'l':l!c act of suction is advantageous, as in it the 
sides of the incision are more closely compressed and brnught together. At 
'Very early ages union of the wound takes place with ~rcat readiness and 
solidity, and as no time has been given for the rest of the features to become 
distortcd 1 there will not be that permanent flattening and deformity of the face 
which is apt to continue :iftcl' the hare-lip is cured if the operation be deferred 
to a more ach-anccd age. For these various reasons I agree with Dubois and 
Fergusson, that the operation had best be performed early, and, if possible, at. 
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about tl1e sixth week after birth, or from that to the third month, which may, 
I think, be considered the time of election for this procedure. 

In the treatment of hare-lip, there are three points that require special 
atteution: 

1st. 'l'o procure union by the direct adhesion of the cut edges of the fissure; 
2d. That the union should be attended by as little deformity as possible i :rnd 
3d 'l'he avoidance of all traction on the line of incision that may interfere 
with these results. 

The~e pri~ciples of treatment are carried out by p~ring the edges of the fissure 
freely, brrngrng them together by me:rns of the tmsted or interrupted suture, 
and taking off all tension bymeansofstripsofplasterand the cheek-compressor. 
But the details of the treatment vary so much, accoding as the fissure is single 
or double or complicated by more or less projection ol the inner-maxillary por· 
tions, that the steps of each operation require to be separately described. 

The op:ration for single hare-lip is performed in the following way: - 'rhe 
child havrng been well pinned in a jack-towel that swathes it tightly, the 
surgeon, sitting down, places his feet on a stool so as to raise them, and co,·cr· 
ing his knees with a piece of tarpaulin, holds the child's head firmly between 
them. He then, putting the lip on the stretch by seizing the extreme edge of 
the cleft with a pair of artery forceps, pares the edges of the cleft by transfixion 
with a narrow-bladed bistOury, or fine scalpel, from above, downwards, first on 
one side, then ou the other, taking care that the incisions unite neatly and 
cleanly above the upper angle of the fissure, which must be well cut out; and 
that they extend sufficiently far outwards to cut away the rounded portion of 
the prolabium which forms the side of the base of the fissure. Care should be 
taken that e11ough is cut away; there is more danger usually of taking too little 
than too much. 

In single hare-lip, where the lips arc very lax, the incisions may be straight, 
but iu double hare-lip they shoultl be somewhat concave inwards ; in this way 
there is less likelihood of an unseemly notch being left (fig. 260) 

Fine hare-lip pins, made of soft iron wire, with steel points, sh,)llld then btj 
deeply introduced through the lip from one side of the fissure to the other. At 
a very early age one pin may be sufficient; at a later period two are required. 
If two are used, the lower pin should be introduced first underneath, or through 
the cut labial artery, in such a way that its pressure may stop the bleeding 
from this vessel, which is often rat.her free. In passing this pin, great care 
should be taken to bring the opposite sides of the fissure well in contact, so as 
to be on a level below·, that no irregularity may be le~ in the prolabium; the 
twisted suture is then applied in the usual way, first round the lower }Jin, and 
then round the upper one, and lastly the two arc 
united by a. few cross turns (fig. 259). The pins arc FIG. 259. 
then cut short, and a piece of pl~ter put under ~heir 
ends to prevent excoriation of the skin. In addition 
to the pins and twisted suture, I invariably intro<luce 
one point of interrupted suture through the mucous 
membrane of the lower part of the fissure, just inside 
the mouth; and I look upon thi!:l as of grcar. conse
quence in order to prevent the notching, which is 

~~~~;;~i~ef ~~7~~~itsi~~ f,~~~~c~n t1~~ 1;:~~:rc;f1~ :i;d t~I~! ,.&~!,8~~..::;;~ 
edge of the lip being kept open by the child in suck· 
ling, or protruding its tongue against it. At the end of 
about the third or fourth day, the pin may be removed 

~la~~~]~ i~~ti !.~~ r~~~~1 n~1~0te1~; o~):Ce~:;~t1t11:~t;~~~r:~,~et~11Z~~p.in f ¥1~h s:t:~: 
may be left on for two or three days longer; the lip being supported by a strip 
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of adhesive plaster1 or by a piece of lint soaked in collodion, which I hare found 
to form a firmer and more secure support than the plaster, and should indeed 
be continued for about a fortnight after the operation, so as to preycnt. stretch-

ing of the cicatrix and notching of' its lower 
F1a. !?60. part. 1'hc point of interrupted l:!uture may 

be left in for about six days. If the fissure 
be wide, and child re~tlei::s, so that there is 
dan,µ:er of the parts being dragged upon dur
ing its screaming or crying1 it is a very good 
plan to apply the spring cheek-compressor, 
invented by Mr. Ilainsby, here represented 
slack (fig. 260). 

The operation for double hare-lip is per
formed on the same principles o.s that for 
the single form of the disease, viz., of pro
curing union by adhesion between the oppo
site surfaces. The difference in the opera
tions consists in dealing with the intermedi
ate portion of the lip and alveolus. If tbis 
portion of the lip be small or fixed to the tip 
of the nose, as in fig. 262, it should be cut 
off, as it would prevent the lateral segments 
coming into proper apposition; but if large, 

it should tie well pared on either side, and transfixed by the hare-lip pins, and 
thus be interposed between and united to the pared lateral surfaces; indeed, it 
is always advisable not to remove this, unless it be awkwardly situated, as in 
fig. 261 1 when left, though the union may not appear quite so perfect and uni
form as it would if the lateral halves had been directly united, yet eventually 
the case will turn out better; the central portion becoming developed, and 
forming the natural mesial projection of the lip, which is lo::t when the lateral 
hakes arc directly united. In some of these cases great nicety is required in 
planning the incisions, and in the introduction of the suturl'S. The central 
portion i:s most udrnntap:eously pared in a somewhat concave manner, so that 
the freshly cut edges of the lateral halves are received into and more accurately 

Fw. 261. Fm. 262. 

fitted upon it. Wlien the intermediate akeolus is small and rudimentary, and 
more particularly, if it be very prominent, it had better be cut off with a pair 
of bone-nippers, and the lip brought together over the cut surface. l\Jost com
mon ly there will be free bleeding from the dental artery deep in the bone, and 
which requires to be touched with a red-hot needle or wire before the hemor
rhage fron. it will cease. Whenever practicable, however, th is central portion 
ilhl')u\d be saved, as by its removal not only are the incisor teeth sacrificed, but 
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a gap is left which causes some deformity in after-life. If the intermediate por
tion be large and not projecting, it should be left, and the edges of the lip 
brought together over it. If it be projecting and large, it should be bent 
forcibly back; this is best done by seizing it with a pair of necrosis forceps 
covered with wash-leather. If, by any chance, union by the first intention fail, 
the lip tearing o~en, the granulating surfaces must be brought in co.ntact with 
one another agarn, when they will in all probability cohere as readily as they 
would hase done in the first instance. 

Treatment by St'mple Suture.-During the last few years I ha•e been in the 
habit of' treating hare-lip of all kinds, double ns well as single, with the simple 
interrupted suture alone, without m;ing any pinsi. I have in this way treated 
most successfully many cases in children, whose ages have ''aricd from a. few 
days to four years, with most satisfactory results, and with less marking of the 
lip than I haYe e\·er seen attend union by means of the twisted suture, to which 
I now generally prefer it as being equally safe, more simple, and followed by 
less scarring of tbe lip. 

Vi'hen the fissure is single, the edges, having been pared in the usual way, 
should be brought together by two points of suture, the first passed deeply near 
the free edge, and in such a way as to compress the cut coronary artery; the 
other nearer the nasal angle. 'l'hese sutures should he of thick well-waxed den
tist's twist, that will not cut out too readily. A point of fine interrupted suture 
should then be inserted through the mucous membrane inside the lip. 1'he lip 
may then be supj)ortcd by two narrow strips of plaster, one placed between the 
sutures, the other between the upper suture and the nose. On the third Jay 
the upper suture should be taken out, but the lower one may be left in for a 
day or two longer, when it and the one through the mucous membrane may be 
removed together, unless the latter has already cut its way out. The lip must 
then be supported for a few days with a strip of plaster. 

In the case of double hare-lip the same plan is to be adopted, first on one 
side, then on the other; but in these cases, as the gaps are wider, and the 
tension, more particularly when the intermaxillary prominence is very pro
jecting, is apt to be considerable, it is necessary to support the cheeks, and 
thus to prevent undue traction on the stitches, by means of the check-com
pressor. In thi!f way all risk of the stitches cutting out before union is com
pleted is avoided, and excellent and solid union will speedily be obtained even 
in the worst cases of double hare-lip, with great intermaxillary projection and 
fissured palate. 

Ulceration is not unfrcquently met with on the prolabium, frequently of a 
simple character, though chronic, when it will common ly yield to the application 
of nitrate of silver and to proper constitutional treatmeut, more especially the 
administration of the preparations of arsenic. Not unfrequently warty growths 
and various forms of epithelial cancer and cancroid diseases appear upon t.he 
lips. 'l'hese affectious are not removable by therapeutic means, and reqmrc 
sar,gicalinterfcrencc. 

Ccincroid 1dcers of the lip either commence as warty growths, which gradu
a\Jy ulcerate like the ordinary forms of tubercular lupus, or beginning as a 
crack or fissure become indurated, the edges having a tendency to spread, the 
submaxillary glands to become involved, and the disease even tually to prove 
fat.al by the pain, exhaustion, and constitutional irritation induced by them. 
'l'hese ulcers almost invariably occur in men, affect the lower lip, and are met 
with aft.er the middle period of life. Of 14 cases in which I have operated, 7 
were above sixty, and 4 between fifty and sixty years of age; in one case only 
did the disease occur under thirty. 'fhis disease is at first entirely local, o~ten 
being in_duced by some irritation, as by a rug~ed, broken tooth, or by smokrng 
n clay pipe, and when removed does not, I believe, very commonly return. At 
least, of the very many cases that have been operated upon at the University 
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College Ilospital, I have only known one patie11t return with a recurrence of 
the disease, and I do not recollect any case of secondary affect ion of tliis de
sc ription apply to that institution from other hospitals; 1 cannot, therefore, but 
come to the conclusion that the operation for cancer of the lip frequently rids 
the patient permanently of disease. 

When the glands und er the j aw are en larged in these cases, it may be a 
question whether the operation ~hould be done; but I think decidedly that 
extirpation of the disease and removal of the enlarged glands, pro"ided the 
surrounding soft parts are not involved, should be practised, if the patient be 
otherwise in a good state of health, as he will thus be placed in n more fa\·or. 
able condition than he was before the operation, and will have a better chance 
of prolongation of li fe . 

"·hen once the true nature of the disease has been ascertained, the opera. 
tion should be performed with as li ttle delay as possible; but before it is done, 
it is well that any very prominent or broken tooth should be remoYcd, and the 
tartar cleared away from the inci:::ors. The operation requires to be somewhat 
modified according to the situation and extent of the affection; if this be tole
rably limited, a. V shaped cut, extending widely around it, and carried suffi
ciently low to include any indurated prolongation of the absorbents, sl1 ould be 
practised; the edges of the cut should then be brought together by two hare
li p pins with a twisted suture, just as in the case of a simple hare-lip. When 
the disease occupies a. cons iderable longitudinal extent, but docs not dip dow n 
Yery deeply, a. slice of the lip should be shared off, including the whole of the 
morbid structure; and it is often surprising, under these circumstances, how 
li ttle deformity will result, so soon as the disease is removed, the ti:::sues of the 
lip speedi ly rising to their natural level, and thus preventing any material de
formity being left. In some cases the disease occup ies a square surface, and 
then it is necessary to excise a large portion of the lip i when this is done, a 
considerable gap will be left, which requires to be filled by some }Jlastic opera
tion, such as we shall immediately con~ider, which may most conyeniently be 
done at the time that the excision is practised. 

PLASTIC SURGERY OF TIIE FACE . 

By 1Jlastic or reparatii•e surgcrJJ is meant those processes by which mutiJa. 
tions arc repaired, and lo:;:s of structure replaced. As these operations ars 
principally practised for deformities of the face, we may conveniently discus.~ 
th em here. It has been long known to surgeons that parts of the body may 
retain their ''itality sufficiently to become again adherent when attached but by 
a very narrow tongue of tissue, to the part from which they haye been all but 
separated. This has often been observed in cases of injuries of the face a1td 
fingers, portions of which }1ave been nearly completely se>cred, and yet have 
united again on being replaced. But there arc even a sufficient number of 
cases on record to show tl1at certain parts, when completely separated, may, 
after being rcpla\~ed, again become adherent. rn 1e most remarkable instances 
of this kind :n c those related by Dr. Hoffachcr, and which are attested by 
Cheli us and V clpcau. Dr. H offacher was officially appointed to attend as 
s.urgeon at the duels which were at one time frequent amongst the :;:tudents at 
Ilcidelbcrg, and, as at these encounters broad-swords were used, he had an 
opportunity of seeing a considerable number of incised wounds, and has related 
no less than 16 cases in which portions of the nose, lips, or chi n1 had been 
sliced off, and being put on again, contracted adhes ions. Amongst the most 
remarkable of these, is a case in which the end of the nose was sliced off by a 
cut with the broad-sword, and fell under a chest of drawers; it was not found 
for some time, but on being recovered and washed, was stitched on, when i~ 
became firm ly attached. In another instance, a dog that was in the room 
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snapped up the detached portion of the organ as it fell to the ground, but the 
nose bei~g immediately taken out of the animal's mouth and put on again, 
became firwly fixed! 

In order that union should take place between parts that h::we been separated 
completely or nearly so, and the rest of the body, it is necessary that they bo 
soft and vascular, and more especially that their structure be of a homog-eneous 
character, such as is met with in the tissues of the face; where no very large 
blood.vessels, nen'es, tendons, or bone arc found. It is the same in plastic 
operations, which succeed best under similar conditions of tissue, and which 
are conducted on the same principle as an attempt at union in a partially severed 
structure. 

Union in plastic operations is effected by primary adhesion between the flap 
of skin that is partially detached, and the raw surface on which it is laid anJ 
attached. Should, however, this mode of union fail from any accidental cir· 
cumstance, the surgeon need not despair, as the parts may unite by adhesive 
inflammation or even through the medium of granulation in a. very satisfactory 
and complete manner. 

For proper union to be effected it is necessary that the edges be cleanly and 
evenly cut, so as to adjust themselves accurately to one another. 'l'his may 
often be most skilfully effected by making the incision in the part that is to 
receive the flap somewhat oblique or bevelled, thus securing a more accurate 
adaptation of the edges. 

Afrer the flap has been formed n.nd the part in which it is to be transplanted 
properly pared, the operation should be delayed a few minutes until all bleeding 
has ceased. This is of much importance, as the interposition of a layer of co· 
agulated blood will materially interfere with union. 

In bringing the parts iuto apposition great care must be taken that no undue 
traction or constriction be exercised, lest their circulation be interfered with, and 
their vitality be endangered. 

'l'he parts may be maintained in apposition by sutures1 collodion, or the appli· 
cation of a strip of isinglass plaster. The sutures should be as fine as possible, 
introduced with a small needle, and knotted on the sound parts. Occasionally 
fine hare-lip pins may advantageously be used. In some instances instead of 
sutures a small spring forceps (fig. 52), termed a." senefine," may be employed, 
but most generally inter_rupte<l sutures are the best. The use of collodion is of 
great advantage in plastic surgery, as it not o.nly secures adhesion, but by ex· 
eluding the air lessens the chance of ~u~puration. . 

For a plastic procedure to succeed, 1t 1s absolutely necessary that no morbid 
action be going on in the seat of opcration 1 and not only that none be actually 
in progress but that all have ceased fo.r some considerab~e time. '.J'hi~ i.s more 
particularly the case when the defonmty for the remedying of which 1t 1s prac
tised has resulted from syphilitic or cancerous ulceration. In both cases it is 
necesEary to see that the constitution is sound as well as that all local disease 
has been eradicated i otherwise the irritation of the operation might set it up 
again and the new flap be inva?ed an.d destroyed. From want of this precauti~n 
I have more than once seen d1sappo1ntment result. As a. general rule, plastic 
operations practised for the repa.ir of mutilations from injury are more successful 
than those that are had recourse to after disease. 

The patient's genera.I health must be in a sound state lest the adhesive action, 
on which the success of the operation is dependent, be interfered with. No 
routine system of treatment should be adoptcd1 but a few days of rest, good 
diet, and a dose or two of apcricnt medicine, may be prescribed befo:e ~he 
operation is proceeded with. In the after.treatment of the case a. nounshrng 

bui: 1~~;~~~1~~it~~gtl~:~!n~,:~i~~~~l~s~~c oob;::~~:~s. th:ec methods 11a.v: been em· 
ployed. In the fir.:>&1 the flap of sk111 that JS rntcndcd to repair the lost 
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structure is transplanted from a distant part, as the arm for instance. This 
operation, which was introduced by the Italian surgeon, Ta~liacotius, and hcnco 
commonly called by his name, bas in a great measure fallen into disuse, on 
account of the difficulty of its execution, a~d th_c great uncer_tainty of obtaining 
a successful result. The second plan consists rn transplautmg the reparati\·e 
structure from some part in the neighborhood of the organ to be repaired; 
the skin from the forehead, for instance, being used for the formation of a nr,w 
nose; that from the chin for the restoration of the lost lip. This procedure, 
which seems first.to have been ndopt_ed by the nati\'CS of India i~ res~oriog the 
Joss of the nose, 1s the method that 1s most commonly employed rn tlus country 
in plastic operations on the face. '1.'he third method consists in loosening the 
skin by a process of subcutaneous section to some distance around the part to 
be repaired, and then drawing it forwards with or without incision through its 
substance. This gliding operation is chiefly practised for the closure of fistulous 
openings. 

It is principally for deformities nnd loss of the nose and lip that plastic opera. 
tions arc of much service; they may, however, occasionally be had recour~e to 
in other situations, as about the checks and eyelids, but seldom with an equal 
amount of success. In the practice of this nry interesting branch of surgery 
there is much opportunity for the display of manual dexterity, on which, indeed, 
almost the whole success of the operation depends, and a vast deal may be done 
in apparently the most unpromising cases by management, sk ill1 and p:uienc~. 
In these operative procedures. the names of Serres, Dieffenbach, Liston, and 
Jobert, deservedly take the first rank. 

The only plastic procedures the performance of which can be reduced to dis
tinct rules, are those for the restoration of a lost nosc,rhi11oplastic, and for partial 
loss of a lip, clteiloplastic. As these operations arc commonly practised for loss 
of the part from cancroid, strumous, or syphi li tic disease, especial care must be 
taken before they arc commenced, that all morbid action has entirely cea..;ed for 
at least a year or two, lest the irritation of the opcratiou set it up again, and 
thus the new flap be invaded and destroyed; I have more than once seen much 
disappointment ensue from want of attention in this respect. 

When the operation is performed for eancroid disease, ablation of the morbid 
part may be done at the moment of operating- the affection being a local one; 
when for struma or syphilis, the disease is constitutional, and care must be taken 
that all morbid action has thoroughly and completely ceased. 

RHINOPLASTIC OPERATIONS. 

Restoration of Calumna. - When the columna and a portion of the septum 
are destroyed, a large gap is left at the nasal aperture, and the nose becoming 
flattened in consequence of its tip falling in, great deformity necessarily resul~. 
'rhe upper lip also losing that amount of support which it receives from the 
columna, becomes pendulous, projecting, and thickened at the cnd1 thus add.in;; 
to the disfigurement. The restoration of the eolumna is effected from this 
thickened and prominent upper lip, which, by being reduced in size, is rendered 
far more shapely. 'l'he operation consists in cutting through the whole length 
of the lip from above downwards on either side of the mesial line so as to leave 
a tongue about one-third of an inch in width. This is then turned up, anJ 
it.r; end being well pared, and the under surface of the tip of the nose properly 
Yivificd, it is fixed there by means of a fine hare-lip pin and twisted suture, 
which should be left in for about four days. Union takes place in a few days, 
but until this is firm the new columna must be properly supported with narrow 
strips of plaster fixed to the checks on either side. No twisting of this small 
!lap is required, as the mucous surface speedily becomes cutaneous, and vie~ 
versa. '£he div:sion in the upper lip must be treated in the same way as an 
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ordinary hare-lip, and unites without difficulty, lessening greatly the deformity 
in this part. 

R estoration of Ala. - When one ala only is deficient, the rest of the nose 
being sound, a flap of skin of the proper shape to restore the deformity may Le 
raised from the cheek and applied to the edges of the part requiring it, pre
viously pared, and fixed there by a few points of fine suture. If the loss of the 
sub~tancc of the ala be very considerable, or if it extend to a part of the body 
of the uose, then it is more efficiently restored by bringing a long narrow flap 
from the forehead in the way that will immediately be described. ]n the 
majority of cases the destruction of the ala and of the body of the nose is so 
considerable, that other plans than those just described arc required for the 
repair of the deformity. The methods that may be had recourse to ;ire the 
Tagliacotian and the Indian operations. Occasionally fistulous openings are 
met with through the nasal bones leading into the interior of the nostri ls. Such 
apertures as these are, perhaps, best closed by paring the ed~es and then bring
ing t'orward a. flap of neighboring skin by the gliding operation. 

R estoration of N ose. -The '1.'agliacotian operation consists in taking the 
integument and cellular tissue required for the repair of the lost organ from th a 
inside of the arm. Here a flap of sufficient extent should be marked out and 
dissected up with its subjaceut cellular tissue, leaving it merely attached to th(; 
limb by a root at its distal end. No attempt at fixing this flap to the nose 
should be made for at least a fortnight, during which time it should be kept 
upon a. piece of wet lint, and allowed to thicken, granulate, and become vas
cular, so as to fit itself for adhesion to the new sw·face to which it is to be 
applied. 'l'he remains of the deformed nose having then been properly pared 
and the flap shaped, they must, after all bleeding has ceased, be properly adjusted 
and fixed to one another by points of suture. The arm must then be closely 
attached to the head so as to be as nearly as possible immovable. At the end 
of about ten days when adhesions have taken place, the connecting medium 
may be cut across and the part left to be supported by the vitality that it may 
gain from the new surface to which it is now attaeheJ. This process is com. 
paratively seldom had recourse to, for obvious reasons. The uncertainty of' 
maintaining the vitality in the flap, the extreme tediousness of the prolonged 
constrained position in which it is necessary to keep the patient, and the great 
difficulty of guarding against movements of the arm, especially during sleep, and 
which, however slight and involuntary, would be sufficient to disturb uuiou 
between the opposed surfaces and occasion the failure of the operation, ha,·e 
caused this plan of procedure to fall into disuse; and it is now, I believc1 

uni•ersally abandoned by surgeons in this country, having been replaced by 
the more certain procedure of borrowing the skin for the 11cw nose from the 
forehead. 

This, the Indian operatfon, a knowledge of which was brought to this country 
by :\Ir. Carpue, in 1814, is extremely successful in its results, though requiring 
a good deal of nicety fo r its proper execution. The operative procedures 
required by this method are somewhat complex, and may conveniently be 
divided into three distinct periods; the 1st consisting in the dissection of the 
flap from the forehead, and its attachment to its new situation; the 2d, the 
separation of the root of the flap where it is turned down from the forchead1 

and the fo rmation of a proper bridge to the nose; and the 3d, the formation of 
the columna nasi. 

1st. In the shaping of the flap, care must be taken that it is of sufficient size, 
as during the after part of the treatment, it often has a. tendency to shrivel, 
and more inconvenience usually results from its not having originally been 
made large enough than the reverse. The size adapted to the particular lace 
may best be judged of by moulding a. thin piece of gutta. percha to the nose, 
then flattening it out by dipping it in hot water, and using this as the guide 
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for marking the outline of the flap upon the forehead. This sliould be traced 
with tincture of iodine, which will not wash off so readily as ink by the flow of 
blood, which is often rather free. This flap should be of the shape in fig. 263, 

taking care that it is rather square at 
F10. 263. the angles, and not too much rounded 

off. 1'he size will necessarily vary ac
cording to the character of the counte
nance, and the extent of loss that has to 
be repaired. When the whole of the 
nose requires restoration, it is usually 
necessary to make it about two and a 
half to three inches in length, by about 
the same in width at the broadest part. 
It may either be taken from the middle 
of the forehead, or obliquely from one 
side. If the latter, the right side is the 
most convenient. It must now be dis
sected off the forehead; in doing this 
care must be taken not to remove the 
pericranium, but at the same time to cut 
the flap as thick as possible, especially 

at its root between the eyebrow!!. It must also be but little Jrnndledi and, above 
all, not pinched, either with fingers or forceps. The dissection should be com
menced at the root, so that the outline may not be obscured by blood; and this 
part should be left long, in order to admit afterwards of a very gradual and easy 
twist. In order to facilitate this, it is also desirable to make the incision on the 
right side a little lower than that on the left. After the flap has been raised 
throughout the whole of its extent, a piece of wet lint should be applied to the 
forehead, with a view of nrresting the bleeding, before the next step is taken. 
This consists in paring the surface and edges of the stump of the nose, and 
removing the integuments from it in such a way as to leave a triangular raw 
surface. In doing this care must be taken, whilst a good base of attachment is 
left, not to remove the parts too widely, lest the cheeks, by separating, have a 
tendency to gape too much, nnd the nose to become flattened out. 'l'hc integu
ments also should be dissected away in such a manner as to form a deep groove 
shelving inwards, so as to receive and hold the flap more securely and with less 
overlapping of the edges. The operation must now be discontinued for a few 
minutes until all bleeding has ceased, and the cut surfaces have become glazed; 
this point is of great importance in securing dir€ct adhesion, and ruust be care
fully attended to. rrhe bleeding having been arrested by exposure to the air, 
and by the torsion rather than the ligature of any spouting branch, the flap from 
the forehead should be brought down by a twist from left to right, and attached 
by a few points of fine suture on either side to the edge of the incision around 
the nasal aperture. A pledget of soft lint, moderately greased, should now be 
gently insinuated under the flap, the lower pnrt of the incision in the fo~ehcad 
drawn together by a point of suture, but not so as to constrict the root Ill any 
way, and the rest of the exposed surface covered with water-dressing. The 
parts will then present the nppearance of fig. 265, taken from a patient of mine 
the day after the operation. l1'ig. 264 represents the deformity for which the 
operation was performed. rl'he patient should be put to bed with a piece of 
soft lint laid over the whole of the face, so as to mnintain its temperature, aad 
if it be winter, placed in a room that is kept well warmed day and night. The 
diet for the first few days should be simple, but abundant, consisting chiefly of 
nutritious slops. 

'l'he dressings must not be disturbed for three days; by this ~ime1 if all goes 
well, the flap will be found somewhat tumid, warm, and sensit1v1?, but pale in 
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color. The plug in tho nose will now require changing:, lest it be rendered 
offensive by the discharges j its withdrawal and the substitution of another 

F10. 264. F10. !?65. 

must be done with the greatest gentleness, the surgeon bearing- in mind that 
any undue pressure or traction may destroy adhesions and pron! f:..ta l to the 
' •itality of the flap. If the sutures produce no irritation, they may be left in 
till the fifih or sixth day, by which time the adhesions will be toleraLly perfect, 
and they may with safety be cut and withdrawn. As the adhesionl!I stren~then 
and the vitality of the flap improves, it must be elevated by putting underneath 
it a larger plug of lint, for which1 after a time may be substituted a small gutta
percha tube moulded to the figure of the inside of' the nose. <Edema of a some
what solid character is apt to come on in the flap, giving it a white appearance, 
but this is of little moment, and will gradually sub:;ide as the circulation 
through it becomes more actively established. The flap gradually becomes 
thicker and firmer, throwing out granulations from its under surface, which 
eventually becomes clothed with mucous membrane. 'fhe wound in the fore· 
head must be dressed like an ordinary ulcer, and be well touched with nitrate 
of si lver from time to time, to insure its contraction. It usually cicatrizes with 
great readiness, and leaves remarkably little deformity. 

2d. The next step in the operation is the divis.ion of the root of the flap, 
which muy be done about a month after it has been fashioned, when its vascu
larity1 through its lateral adhesions, will be perfected; the division of die root 
is best done by passing a narrow-bladed bistoury under the twist, and cutting
upwards towards the eyebrows, removing a wedge-shaped portion of the sof't 
pans so as to make a smooth and proper bridge. 

3d. The addition of the cofomna is now all that is wanted to make the 110,.;e 
complete. 1'his must be made from the upper lip at the same time perhaps 
that the bridge is fashioned, and may be cut and fixed in the way that has been 
already described in speaking of the restoration of this feature, the interior of 
the apex of the new nose having been well pared to receive it. 'l'he columna 
requires to be well supported by means of a narrow strip of plaster passing fro1_n 
one cheek to the other, and usually requires a good deal of fashioning before it 
is perfect; indeed this is the part of the operation that I have found always 
most troublesome, and requiring most attention. The new nose must be con
tinueJ to be supported from beneath, for some months after its formation, by 
plu.zs of lint, or small gutta·percha tubes, as it will evince a great tendency to 
contract and to alter in its gcueral outline and shape, becoming, if the surgeon 
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is not careful, either depressed or dumpy. The fCnsibility of the new nose is 
entirely destroyed for a time after the diYision of the bridge, but it slowly 
returns from all sides, appearing first in the neighborhood of the adhc~iom; 
between it and the cheeks, then near the columna, next in the bridge, and thus 

Fra. 266. F10. 26i. 

the organ at Inst has its sensations restored; for this, however, several months 
will usually be required, and the part in which it returns last of all is its central 
portion. The annexed cuts giYc a very faithful representation of a patient on 
whom I operated, before and after the restoration of the lost organ (figs. 266 
and 26i). 

The success of the case will depend 'Very greatly upon the minute attention 
that the surgeon bestows on the details of the operation, and on the care that 
be takes in the after-treatment. During the operation the chief points to be 
attended to arc, that the flap is made of sufficient size, and that all oozing bas 
ceased before the cut edges are brought into contact, and that no tension or 
constriction be exercised. The principal causes of failure in the operation or in 
the result, so far as concerns the after-appearance of the pa.lieut, arc in con
sequence of gangrene of the flap, in whole or in part, taking place from the 
root being too narrow, too tightly twisted, or the flap too roughly handled in 
its dissection. So also if it be cut too small and not properly supported after
wards, the result will not be very satisfactory. Other accidents occasionally 
happen; thus erp-ipebs may occur, destroying at once the vitality of the flap, 
or, coming on at a btcr period, when the new nose will slough under the 
attack of inflammation, which it has not sufficien.t vitality to resist, as happened 
in one of )lr. J~iston's earlier cases; or it may be destroyed by a return of the 
lupus which proYe<l destructive to the old one. Hemorrhage may also occur 
from underneath the flap. In the bst case operated on by l\Ir. Liston before 
his death, and which was completed by 1'Ir. :Morton at Univer:sity College Hos
pital, hemorrhage to the extent of more than a pint took place 011 the ninth day 
without any evident cause, from under the flap, and could only be arrested by 
plugging. J~astly, the operation is not without its dangers. Dieffenbach lost 
two patient.3 out of six on whom he operated in Paris; their constitutions, pro
bably, being in an unfavorable state. 

When the nose is depressed and flattened, in consequence of the loss of the 
cartilages, vomer, and septum, though the external parts remain entire, 
Dieffenbach has proposed a plan for raising it, by slitting it longitudinally 
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into three pieces; dissecting the lateral slips from the osseous attachments, 
then paring the edges to such an extent that they overlap, and stitching them 
togeth7r, to bring the whole organ forwards by pu~hing long hare-lip pins 
across tts base, so as to elevate and n.:i.rrow its altachmcnt~, which arc brought 
more into the mesial line. Fergusson has impro\'cd this procedure by not slit
ting the nose down, but by dissecting it away from the bones from within the 
nostril, aud then pushing long steel-pointed silver needles across from cheek to 
cheek, and twi!iting their ends O\'CT perforated pieces of sole leather, through 
which they had previously been passed, thus bri11ging the whole orgau bodily 
forwards. The columna is next fashioned iu the way that has already been 
described, and the nose thus completed. 

CHEILOPLASTIC OPERATIONS. 

The restoration of a portion of the lip, that has been lost by accident or 
disease, is not so readily effected as that of the nose, but yet, a good deal may 
be done to restore the deformity. 'l'he plan originally introduced by Chopart 
consists, when it is the lower lip that is deformed, in carrying an incision from 
behind the lower jaw, down to the os hyoidcs, so that a square flap may result, 
which is detached from aboYe downwards. 1'his flap is then brought up and 
fixed to the pared edges of the remaining portion of the lip by points of 
suture, the head being kept properly inclined, in order to prevent undue 
tension. After sufficient union has taken place to preserve the vitality of 
the flap, its lower attachment may be di>ided. 'l'hc flap should, if possible, not 
be twisted, though it is not always practicable to avoid this. This operation is 
not usually very satisfactory in its results, as the new flap is npt to become 
ccdematous and innrted at the edge, or the flow of salirn may interfere with 
proper union. In those cases in which the 
greater portion of the lower lip has been ex- F10. 2C8. 
cised for cancerous disease affecting its upper 
margin, the most successful procedure for 
the restoration of the deformity, consists in 
a modification of the plan recommended by 
Serres, and from this l have derived excel
lent results, as in the case which is here re
presented (fig. 268). The object of the 
operation is to raise the lower lip on a le>cl 
with the incisor teeth. 'fhis is effected in 
the following manner: an incision, about 
three quarters of an inch in length, is made 
directly outwards from the angle of the 
mouth, on either side, into the check; from 
the extremity of this, a cut is carried ob
liquely downwards on to the upper margin 
of the lower lip, so as to excise the included 
triangular piece; the lower lip is then dis
sected away from the jaw, from the inside of 
the mouth, and a V shaped piece taken out 
of its centre. By means of a hare-lip pin on 
either side, and a point of suture, the incisions in the angle of the mouth are 
brought accurately together, and in the same way the >Crtical one, in the centre. 
united (fig. 269). In this way the whole of' the lower lip is raised, and brought 
more forwards. If care has been taken, in removing the cancer from the edge 
of the lip, to leave the mucous membrane rather long, which may always be 
done, as the skin is affected to a greater extent than it, a good prolabium may 
be formed, and the restoration effected with but little deformity. Care must be 
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taken to prcnnt union occurring between the inside of the lower lip and jaw 
by the interposition of a strip of oiled lint. 

l\Jr. Syme has introduced an operation by which the cancerous ulcer of the 
lower lip ha,•ing been removed in a tria~gular form, by two .incisio~s extending 
from the angles of the mouth to the chm, the cuts are camed obliquely down
war<ls and outwards, on each side, under the body of the jaw, and made to 
terminate in a slight curve outwards and upwards (fig. 270). 1'he flaps thus 

FIG. 269. F10. 2i0. 

formed are detnchcd from their subjacent connections, and the whcle raised 
upwards, so that the original trian~ular incision comes into a horizontal line, 
and is made to constitute the margin of the new lip; the secondary incisions 
under the jaw coming together in a vertical direction, in which they are re
tained by twisted and interrupted sutures. 

Blepliaroplast,y, or the operation by which the eyelids are repaired, is occa
sionally required for lo~s of substancc,-the result of wounds, cicatrices, or ope
rations. It is less satisfactory in its results than most of the other plastic pro
cedures about the face; but yet may, in some cases, improve materially the 
patient's appearance. 

\\"hen the upper eyelid requires repair, the flap is taken from the forehead; 
when it is the lower lid, from the cheek or 
temple. This operation may be performed 
either by the gliding method, or by twisting: a 
flap into its new situation. 'Vhen by the gliding 
method, a trianj!ular flap is cut and partially 
detached (fig. 271 a), and then dra\\n gently 
forwards until it corresponds to aud fills up the 
gap that requires repair, when it is there fixed 
by a few points of suture. "'hen the twisting 
method is employed, no onl flap is detached 

· (fig. 271 b), except its pedicle, nod twisted 
down, to be planted on the raw surface. 

Occasionally neither of' these methods (fig. 
2i2) i.~ applicable, and then the procedure, that was successfully adopted in a 
case of which the annexed cut is a representation, may be adopted. llerc there 
was a deep and hard cicatrix across the lower eyelid, causing cveri:;ion of its 
outer portion, and adhesion of the inner part to the ball of the eye. After 
di\'iding the adhesions and removing the cicatrix, I made a semilunar incision 
so as to dissect up the eyelid, and then fixed it by points of suture in its new 
situation, where it became firmly adherent (fig. 273). 

Operations of Yarious kinds are frequently performed on the eyelids that are 
1ruly ofa. plastic character. 
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Thus in S!Jmbleplwron, or adhesion between the 1id and the eye-ball, the 
adherent portion of lid may be included between V shaped incisions removed 
and the edges of the cuts brought together (fig. 2H u) . 

F1a. 273 . 

...... ·· 
In Epica11tltis, or the projection of the nasal fold of the eyelids, an elliptical 

portion may be removed parnllel 
to the nose, and the edges of FIG. 2i4. 
the incision brought together 
wi1hsuturcs. ~b 

In Ptosis, or drooping of the 9 ~~==== 
upper eyelid, an oval portion of \ 
thelitlmaybcraiseclhorizon- ~>) 
tally, and remo,·ed so as to · 
lea\·c an OYal gap (fig. 274 b), a 
the edges of which being 
brought together will lessen the depth of the lid, and thus diminish the 
deformity. 

In Entrnpium, or inversion of the eyelid, the same op€ration may be prac
fo:cd on it, and thus, by the contraction of the cicatrix, tbe tendency to its 
turning inwards lessened. But various other procedures are at times required 

in order to remedy this deformity. '.l'bus a 
Fio. 275. vertical instead of a transverse flap may be 

removed; or Crampton1s plan may be followed, 

;;~~~~gl~o~~~~s~.·h~~c 1~~1~i~\~e~ '~~~t;~~1 1 :~~i~~~~ 
~it~~~s~~c~~~ (~o1d 2~7 ~;~ :~~n,th~1~:nr;i~~"~;:~ 
edges of that wound together in the usual 
way. 'fhis operation is chiefly applicable 
when the tan.al cartilage is contracted and 
shortened as it were; or lastly, when the 
tarsal cartilage is much contracted and in. 
verted, tlrn whole edge of the lid may be 

removed by pas.sing a Beer's spatula between it and the ball, and then cutting 
upon it. 

In Ectropium, or evcrsion, the lid may be well e\•crtcd and a portion of the 
conjunctirn raised with a pair of forceps and snipped off. This operation sel
dom succeeds howc,·cr; and it is usually better to remove a wcdge-shapt"d por
tion of the lid, of size proportioned to the amount of e\'crsion ; or Dicffenbach's 
method may be tried, which consist!! in making a transverse inci8ion throup;h 
the lid down to the conjunctiva, seizing this, drawing it forwards until the lid 
is restored to its proper shape, then remo\'ing the projecting fold and bringing: 
the edges of the incision together in the usual way (fig. 275 b). 

Besides these more regular plastic operations, various other procedures may 
be required for the restoration of deformities of the face, in which the surgeon 
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may display much ingenuity and benefit his patient greatly. The annexed cuts 
(fi~s . 27G, 277) represent a case lately under my care, before and the day after 

F10. 276. FIG. 2i7. 

operation, in which there was a large aperture by the side of the nose, with 
loss of the bones of the nasal fossre, that was successfully closed by a Bap of 
skin t:iken from the forehead. 

Infants and even adults are said to be to11gue.t1'ed, when the frcnum lingum 
is shorter than usual, causing the end of the tongue to be depressed and fixed, 
so that it cannot be protruded beyond the incisors. If this malformation be 
considerable, suckling and distinct articulation may be interfered with, and 
then division of the fold becomes necessary, which may readily be done by 
snipping it across with a pair of round.ended scissors. In this little operation, 
the risk of wounding the ranine arteries that is sometimes spoken of, may be 
axoidcd by keeping the point of the scissors downwards towards the floor of the 
mouth. 

Prolapsus of the to11gue has occasionally been met with, either as a congenital 
or an acquired condition; it has been described by Lassus and Crosse as con· 
sisting either in a want of power in the retractor muscles or in hypertrophy 
of that organ. In this condition, tbe tongue lolls out of the mouth, is greatly 
swollea, of a purplish color, but somewhat dry, with constant dribbling of 
saliva. If the swelling bave existed for a long time, it may give rise to de
formity of the teeth, and of the alveolus of the lower jaw, which is pushed 
forwards. In the treatment of this affection, little can be done unless it be 
excessive and of a permanent character, when excision of a portion of the 
tongue by knife or ligature may be required. In children, the ligature would 
certainly be the safest, as excision might be followed by abundant hemorrhage, 
not very easy to arrest. 

Glossitis is a rare affection, more particularly when occurring idiopathically: 
most commonly it results from profuse and injudicious salivation. l n this dJ:--
ease the tongue is greatly infiltrated with serum and blood, becoming immensely 
swollen, so as to hang out of the mouth, with profuse sal ivation and inability 
11n the part of the patient to swallow or speak, with perhaps a threatening of 
suffocation . The treatment is as simple as it is efficient; it consists in making 
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a long and free incision along the dorsum of the tongue on either side of the 
raphe, which gives free and immediate relief by the escape of the blood and 
infiltrated fluids. I have seen a patient, who was nearly suffocated by the im
mense size of his tongue, relieved at once, and get nearly well in the course of 
a few hours by such incisions. Purgatives, especially of a saline character, are 
also useful, but these cannot be administered until aficr the swelling has been 
relieved in the way just mentioned. 

Absress of tlte ton[Jue, though rare, occasionally occurs. A boy was brought 
to me some time ago with an elastic fluctuating tumor of slow growth, and 
about the size of a smaH plum, situated Jeeply in the centre of the tongue; on 
puncturin~ it, about half an ounce of healthy pus was let out, after which the 
cy:stspeedily closed. 

'fhe epidermic covering of the tongue may become the scat of various morbid 

~1~:n~C:du:rn;ni~u~~~~c~1,0:;1t:i~·'~1:i~~a~~~d o~~~:i~~~~~n~so~:::~~~ u~~ntl~~~ ~~~.~~i~~: 
with patches of a dead-white color, and irregular shape, varying in size from 
that of a. split-pea. to nn inch in diameter i this condition exactly reEcmbling 
psoriasis of the palms of the hands, may occur with or without scaly di!"casc of 

}~~nae~;r:l n~~!~gdi~~:~·t aic~~i:~1 st~e~r!~t~0 1~Z11~1 

1~r0c~~~~~i:~s a~~ ;1;::~i~1 :~i'~ 
Plummer's pill and sarsaparilla, have, however, appeared to afford the best 
results. In some instances, it is evidently of 8yphilitic origin, and then it 
requires to be treated on the general principles that guide us in the manage
ment of the constitutional forms of that disease. 

'l'hc surface of the tongue occasionally assumes a. glazed and warty character, 
as if covered with a layer of boiled sago, the mucous membrane being rodcma
tous, elevated, and papillated, but at the same time glassy and semi-transparent, 
and without induration. This condition, which is usually' of syphilitic origin, 
rcquireE the constitutional treatment for that disease. 

Fissures or cracks not uncommonly appear upon the side of the tongue, 
usually opposite the molar teeth, sometimes dependent on irritation of stumps, 
but not unfrcquently on dyspepsia. These cracks may in some depraved states 
of the constitution extend rapidly, eroding away a considerable portion of the 
side of the organ in a short time, so as to leave a large and deep sloughy 
cavity with much dusky inflammation around it, with great fctor of the breath, 
and a copious discharge of saliva which trickles out of the corners of the mouth; 
the patient being usually destroyed in from three to six months, by the irri
tation of the discharges, the inability to take food, and the supervention of 
hemorrhage. This disease, which is a combination of sloughing and ulceration, 
i:s best treated in the early stages by the application of leeches beneath the jaw, 
and the use of chlorinated gargles, with a moderately antiphlogistic regimen; 
as it advances, the internal administration of arsenic i~ useful in some cases, 
with the application of the balsam of Peru, either pure or diluted with the yclk 
of' egg, and the employment of gargles composed of the chlorides and the tinc· 
ture of myrrh. 

S!Jphilitic tubercle is not unfrcquently met with in the tongue, as one of the 
advanced symptoms of constitutional syphilis, forming an indurated irregularly 
circumscribed mass, of a round shape, situated deeply in the substance of tho 
organ, or toward the centre of' the tip. The surface covering the tubercle is 
of a dusky red or coppery color; it rarely runs on to ulccrationi though rhagades 
:ind fissures occasionally form around it j there is no fetid discharge and no 

~r:~t~~~ct!~ns~;a~~ed~~~~n0~n ~!~c;~~~=s~f :~!i:c~~;a~~~~~s~~~;:f1t:, i~n~l~~ ~~1:1i1~~i~~ 
will rapidly disappear. 

\' arious cancerous and cancroid diseases may occur in the tongue. 'l'hcsl' 
affectiuos usually commence with tubercles, or fissures, or as a solid mass iu 
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the body of the organ; most commonly the dif:easc h: situated at the side:;, but 
occasionally the tip is affected. If as a tubercle or warty ~rowth 1 it is usually 
fiat, induratcd, and of a purplish-red color, gradually rmrniug into ulccl'ation; 
if with a fissure, this from the commencement has an induratcd base, a foul 
surface, and an enrtcd edge. As the ulceration extends, a cliasm with ragged 
sides, a sloughy surface that cannot be cleansed, and a widely induratcd base, 
gradually forms; there is µ-rent fctor of the breath, profuse sali\'ation, and as 
tlie disease progresses, implication of the mucous membrane and of the struc
tures of the floor of the mouth, and of the submaxillary or subl ingual ghnds, 
takes place. 'Ihe lymphatic glands under the jaw usually become involved at 
an early period, but I haYe known the disease ex ist for a year or two without 
their becoming implicated. Cachexy at last super\'enes, ::ind the patient dies 
from the conjoined effects of exhaustion, irritation, and poisoning- of the system. 
In the nrnjority of instances, the disease ::issumcs a. c::incroid form, but tumors 
of the tongue may occasionally occur, presenting all the characters of scirrhus. 
In one instance I hrn·e seen cancer of the tongue assume a truly cncephaloid 
character; it was a ca~e in which the disease had twice been remo\'ed, and recur
ring a third time, assumed the character of a large, soft, fungating growth, with 
rapid implication of the floor of the mouth and maxillary glands, death speedily 
occurring from exhaustion. 

'l'he diav11osis of these various forms of dise::ise of the tongue is import::int. 
The foul and sloughing ulcer may be distin~uishcd from all others by the 
r::ipidity of its progress, its eroding action, and the absence of all induration at 
i ts base. Syphiliti c ulceration, with an induratcd base, commonly closely 
rcsembies cancer of the tongue i so closely indeed, th::it it is only with great 
difficulty that the diagnosis can be effected. This, however, may generally be 
accomplished after a time, by observing that the syphilitic ulcer is elongated, 
irrc~ular, ::ind docs not rapidly extend i the cancerous ulcer on the other hand 
is of a circular shape, has eroded edges, and spreads with considerable rapidity. 
The influence also of treatment will after a time throw light upon the nature 
of the clis;casc, and the scrapings of the cancerous ulcer when examined under 
the microscope, will always reveal its true character. 

The dia~nosis between the syphilitic and cancerous tubercle is most impor
tant; here the duration of the disease and the co-cxistcncP. of constitutional 
syphilis must be taken into account. It. is also of much moment to attend to 
the situation of the tumor, the syphilitic tubercle being almost invariably met 
with deeply in the substance of the organ, whilst the cancerous growth is com
monly seated at its edges or tip. 

In the treatment of cancer of tl10 tongue therapeutic means are utterly use 
less; and no measures hold out any chance of rcco\'ery to the patient except 
the removal of the diseased structure. This may be effected either by the 
ligature or the knife, and should be done as early as possible, before glandular 
or constitutional infection has come on. When the free portion of the tongue 
only is disea~ed the morbid structure may readily ::ind safely be excised; any 
hcmorrha:;?C that em:ues being arrested by the ligature of the bleeding poinLc:, 
or by the introduction of ice into the mouth. When the organ is more extcn· 
si\'cly di ~cased it has been proposed to divide the lower jaw, ::ind thus to get'\ 
\'iew of the whole of the tongue, and to rcmoye as much as proper, treating 
o.ftcrwards the section in the bone as a fracture of it. When, however, the 
tongue is \'Cry deeply diseased excision is objectionable, as the J1emorrhage that 
follows may be so considcrabl r. as to be stopped with difficulty, and, inC.t!ed, to 
require the application of"thc actual cautcry for its arrest. In these deep can· 
ccrous affections of the tongue also, there is usually great enlargement of the 
submaxillary glands, with infiltration of the floor of the mouth and of the 
neighboring soft parts to such an extent as to render it impossible with safety 
or advantage to excise the disc::iscd mass. 
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The ligature is the plan uslltllly had recourse to, and which, indeed, I think, 
ie in all cases, except where the tip is alone involved, preferable to excision; 
Lut though there is no risk of hemorrhage when this means is used, yeti& is 
not without objection on account of the painful nature of the process and its 
tediousuess. l\lr. llilton has remo\•ed the first objection by proposing and prae
:.i;;ing the section of the gustatory nerve prior to the application of the ligatures. 
'l'his operation may be done by drawing the tongue forwards and dividing the 
mucous membrane and submucous tissue vertically for three quarters of an inch, 
opposite the molar teeth, over the hyoglossus muscle, and across the upper por
tion of the sublingual gland; much venous bleeding usually occurs, which 
embarrasses the search for the nerve, yet with a little dissection this may be 
exposed and divided, when sensation will cease in the whole of that. portion of 
the tongue which is a11terior to the line of incision. By means of the ligature 
any portion of the tongue, however deeply seated, may be securely strangled. 
For the purposes of this operation stroDg thick saddler's whipcord is the best, 
as it does not readily cut through the soft and brittle tissue of the organ, as 
would be the case if the small compressed cord usually sold by the instrument
makers is used. 

In removing cancer of the tongue by ligature, the patient should be conve. 
nicntly seated opposite a strong light. The surgeon then passes a strong silk 

thread doubled, through the tip of the tongue, by which an 
F10. 2i8. assistant draws the organ out of the mouth; a wooden wedge is 

next placed between the teeth of the upper and lower jaws, on 
the side opposite to that on which the operation is to be per
formed, and the ligature is then passed by means of an ordinary 
nevus needle, or what is oft.en more convenient, a. corkscrew 
needle curved on the side as well as to the point (fig. 278). In 
many cases the pla.n described for ligaturing fiat nevi will be 
found the most convenient mode of pas.sing the whipcord round 
the cancer of the tongue (fig. 279). In whatever way the 
ligatures are applied, care should always be taken to pass them 
through the healthy tissue of the organ wide of the disease, 
and they should then be tied very tightly, so as to strangle the 

FIG. 2i9. 

mass effectually. Great swelling of the tongue, followed by profuse aaliu~ion 
and some fetor of the breath attend this operation, but the mass, if properly 
constricted, will slough away in a few days, leaving a large gap that readily fills 
by grauulation. When the disease exist~ so far back in the tongue that it 
cannot readily be reached from the mouth, Cloquet, Arnott, and others have 
successfully strangled it by making an incision in the hyoid region, between 
the gcnio-hyoid muscles, forcing the ligatures by means of long needles through 
the base of the tongue, and then drawing them tight through the aperture in 
the neck, so as effectually to constrict the diseased mass. 

45 
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Regnoli has successfully extirpated large portions of the tongue for cancerous 
disease of ~he back of the o;gan, by making an incision of a semi-lunar shape, 
along the lme of the lower Jaw from o~e angle of the bone to the other, thus 
opening into the cavity of the mouth through its floor, then making a vertical 
cut through the centre of this, from the os hyoides forwards, clearing the parts 
by a. little dissection, and drawing the tongue through the opening down upon 
the anterior part of the neck, where the diseased structures may be ligatured 
or excised (fig. 280). The wound is then closed and united in the usual way. 
By this means the surgeon can reach portions of the organ that cannot be got 
at in any other way. 

The ecraseur has been successfully used by Chassaignac in removing tumors 
of the ton~ue that could not otherwise be extirpated. In such operations two 

F10. 280. FIO. 281 

or more instruments are commonly required, which, as Chassaignac represents 
(fig. 281), must be p:issed through the substance of the tongue in opposite 
directions, so as to isolate and detach the diseased portion of the organ. 

When, however, the floor of the mouth is implicated in the morbid action, 
nothing should, I think, be attempted, as it is impossible to extirpate the whole 
vf the disease, and partial removal of it will only be followed by rapid recur
rence and increased activity of development. I do not think that the enlarge
ment of the submaxillary glands merely should be any bar to the operation, 
provided the disease be limited, and the constitution good, as under these 
circumstances the glands may be excised, as well as the disease of the tongue 
removed; or, if they be not of any very considerable size, they may be left, 
when they will perhaps subside without the necessity of operaticin, as their 
en largement may probably be dependent upon Bimple irritation; or should they 
continue indurated, they may readily be removed at a subsequent period. 

Tumors of various kinds, encysted, fatty, and erectile, are met with in the 
tongue, and underneath it in the floor of the mouth. They require extirpation 
by the ligature, or enucleation with the handle of the scalpel or fingers, accord
ing to their situation and size, and for these irregular operations no special 
directions can be given. In removing such tumors as these, when situated 
unaer or by the side of the tongue, the knife must necessarily be used with 
mucn caution. It must, however, be borne in mind, that if these growths cannot 
be reached from the inside of the mouth, they may be got at by incision through 
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the mylo-hyoid region, where there is but a. slight thickness of soft parts betw~cn 
the surface and floor of the mouth. 

Rmmla is perhaps the most remarkable of these F10. 282. 
bucoal tumors. This disease occurs under two forms; 
1st, as a. globular swelling, semi-transparent, evi
dently containing fluid, and often attaining the size 
of a walnut or pigeon's egg, situated under the 
tongue, pushing this organ upwards and backwards, 
aud consequently interfering: with deglutition and 
speech (fig. 282). The walls of the cyst are 
usually thin, with small vessels ramifying on them; 
its contents are glairy and serous. This form of 
ranula is usually said to be a dilatation of Wharton's 
duct; but it certainly appears to me that there is 110 
proof of the disease being of this nature, and, in
deed, it is not very easy to understand how so small 
a duct can be dilated to so large a size al": is occa
sionally attained by these tumors, which seem, in 
some cases at least, rather to consist of distinct cystic 
form:ltions such as commonly occur. in connection 
with other secreting glands. The treatment of 
this form of ranula consists either in passing a seton through its walls, so that 
contraction may ta.kc place on this, or else in the exci!'.lion of a large portion of 
the anterior wall of the cyst, the remainder contracting, until it at last becomes 
obliterated. 

2d, Besides the ordinary form of ranula, an encysted tumor, partaking of thi8 
character, is occasionally met with, lying above the mylo-byoid muscle, between 
it and the buccal mucous membrane, projecting, however, more distinctly into 
the neck than into the mouth; occupying, perhaps, all the space between the 
lower jaw and the os hyoides on one side, and attaining the size of an orange. 
In a case of this kind in a lad of twenty, lately under my care, the contents of 
the tumor, which closely resembled cream cheese in character, were found to be 
composed of well-formed epithelial scales and much fatty matter. Such tumors 
are, I think, best treated by having a free opening- made into them from the 
mouth, their contents squeezed or spooned out, and the cavity being ~tuffed with 
lint. allowed to granulate and contract. If an attempt be made to extirpate them 
from without, the profuse and perhaps dangerous hemorrhage, the firmness with 
which the cyst wall is incorporated with surrounding parts, the danger attendant 
on the free use of the knife in the neighborhood of such important parts as lie 
between the mylo-hyoid muscle and the base of the tongue, will render such an 
operation not only an unsatisfactory, but a hazardous procedure. 
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CHAPTER L. 

DISEASES OF THE JAWS. 

Abscess of the gums is of very frequent occurrence, from the inflammation 
of decayed teeth. Here a free and early incision should be made, which, by 
giving exit to the pus, will afford immediate relief. 

Spongy and sloughy ulceration of the gums will occur as the result of consti

Frn. 283 

~ 
r~y 

tutional cachexy in any way induced - by mercury, 
malaria, syphilis, &c. Tl1c_y a.re best treated by to11ics, 
in conjunction with the chlorate of potass and mineral 
acids internally. If spreading actively, escharotics, 
such as the muria,ic acid or creosote, may be advan
tageously applied. If not making much progress, a 
solution of the Qitmte of silver, with chlorinated or 
tannin gargles, will be useful. 

Ep"lis is a tumor of a fibrou~ character, springing 
from the periosteum and edge of the alveolus, and im. 
plicati~g- the osseous walls, growing up between, and 
loosenmg the neigboring teeth, which it displaces and 
envelopes in its structure. It is most frequently met 
with in the lower jaw. and commonly ahout the molar 

teeth (fig. 283). This tumor is red, smooth, and lobulated, at first hard and 
semi-elastic, like the ordinary structure of the gum, but after a time softening 
oy disintegra.t.ion, and ulcerating on the surface, with a purulent or sanious dis· 
charge; it appears simply to be a ci rcumscribed hypertrophy of the gum 

The treatment of cpulis consists in the removal of the whole of the mass and 
of that portion of the alveolus from which it springs. As it evinces a great 
tendency to reproduction, it must not simply be shaved off the bones, but a 
portion of the osseous strncturc must be removed as well; unless this point be 
attended to, the g-rowth will to a certainty be reproduced. In perforwing the 
operation, the first thing to be done is to extract a tooth contiguous to and on 
either side of the tumor; a cut must then be made with a saw through the 
alveoli of the teeth that have been removed, down to a level with the base of 
the growth. In doing this care must be taken not to cut too near the remain. 
ing teeth, lest the alveoli be opened and tl1eir support lost. If the tumor is 
large it may be necessary to saw deeply, but the base of the lower jaw should in 
all cases be left intact, the whole of its substance not being sawn through, so 
that, though a considerable portion of bone be removed, yet the length of the 
jaw may be preserved. For this purpose Hey's saw should not be used, it is a 
higgling instrument, difficult to mauage in this situation j but a st raight and 
stiff-backed saw, with as deep a blade as the mouth will conveniently admit, will 
be found most useful (fig-. 209). The epulis, in cluded between two vertical 
cuts, may now be removed with cross·cutting forceps, and the bleeding stopped 
by placing a plug in the wound and compressing it against the teeth of the 
upper jaw by means of a bandage passed under the chin. Should there be a 
spouting dental artery, it may be necessary to apply a red-hot wire in order to 
arrest its bleeding. The cut surface will speedily granulate, and the ('avity fills 
up with fibrous tissue. 

Cancerous ulcers and fungous growths from the alveolar processes, mali'gnont 
epulis, as they are called, occur in the same way as the last; but they are soft, 
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purplish, very vascular, grow rapidly, and are speedily reproduced after removal; 
they principally, I think, occur in males advanced in lifo. '.l'he same operation 
requires to be practised for these diseases as for the simple epulis, and as there 
is usually much hemorrhage following their remo\·al, a red-hot iron must be 
applied to the bleeding surface. 

DISEASES OF THE ANTRUM AND UPPER JAW. 

Onr pref:ent knowledge of diseases of the jaws, and of the opcrati\'C procedures 
necessary for their removal, is chiefly due to the labors of Genson I and of J ... iston. 
)Jr. O'Shaughnessy also, who appears to have had many opportunities of wit,. 
nessing these affections amon~st the natives of India, has added much to our 
acquaintance with their pathology and treatment. 

The antrurn may be the seat of fluid accumulations or of solid tumors. 
Drop.~y of the outrnm from accumulation of mucus within this cavity occasion
ally occurs. As the aperture leading from this cavity into the nose is a little 
above its floor, there may be a natural tendency for the fluid secreted here to 
accumulate to some extent before it is discharged. If, however, this aperture 
be from any c:rnse blocked up. the secretion may increase to so great a degree 
ns to occasion serious incon'\'"enicnce by its outward pressure. In cases such as 
these, the accumulation of fluid has been kno,vn after a time to expand the 
wnlls of the cavity; and in this way the floor of the orbit or the roof of the 
mouth may be caused to bulge, the nasal cavity may be encroached upon, al'!d 
the cheek rendered round and prominent- an indolent semi-elastic tumor 
forming in it and protruding it outwards, and giving rise to the egg-shell or 
parchment crackling on pressure. '!'he treatment in these cases con~ists in 
making an opening into the cavity of the antrum with a strong: perf'orator through 
its mo!':t expanded and thinnest part, and leaving- a plug of lint in the raperture, 
so as to allow the discharge to escape freely. The shape of the cheek may be 
restored by the gradual pressure of a spring pad or double-headed roller 

Suppuratirm may take place in the antrum, being usually excited by the 
irritation of a carious molar tooth, or by some injury of the face, and occasioning 
perhaps much pain, with throbbing or lancinating sensatious. 'J'he pus, as it 
form8, will sometimes overflow, as it were, into the nose through the aperture 
between the~e cavities, and then may keep up constant irritation, with much 
fetor in the nostrilsj in other cases, it drains through the socket of a tooth into 
the mouth; and in other instances agaiu, its exit being prevented, it gives rise 
to enlar~ement of the cheek, the soft part.'5 of which become brawny 
and inflamed, and lhe bones expanded. f:O that at laf=t they arc FJG. ZS.t. 
thinned to such an extent, that, as in dropsy of the cavity, they 
crackle when pressed upon. Any portion of the wall of the cavity 
-the orbital, buccal, palatal, or nasal-ma.y thus be expanded and 
fluctuation be felt through it, and the lachrymai duct being com-
monly obstrncted, the eye on the affected side becomes wa.tery. 

'l'hc treatme11t of this condition consi<:ts in the extraction of any 
carious tooth seated in the neighborhood of the antrum, or if they be 
all sound, in the removal of the second molar, the fangs of which 
come in close relation to, and fre<p1ently perforate the bottom of 
the cavity. In this way an exit should be given to the matter; 
but as it will not discharge itself sufficiently freely, the antrum 
must be opened through the alveolus, or through the cauine fossa 
under the cheek, provided it be much exp:rnded in this situation, 
RO that its cavity is easily reached. The perforation into the 

b;t~t:n~l3!r r:a~~!;n~: l~ra~~~ t~:~'~;e!~~:ae!r~f s~~~ t~~t~:e~~ 1~:~~~~ n 
sented (fig. 284). As the matter draws away, the cavity will 
gradually contract, and the deformity thus be removed. It is well not to attempt 
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~ perforate in the site of teeth that have be~n extracted for FOme length of 
time, as here the bone becomes unduly consolidated. and I hal'e consequently 

~~::n f :~:;e:~e"n;i~~~h~~ ~ttl::a;ab~t)~~i~tur~nd T~:st;~1 ~~~~ t~;~t ,:1s~;~~!~~~g:~ i:: 
watery parts. After the aperture has been made1 the cavity should be syringed 
out with tepid watcr1 and its shape gradually restored by pressure. 

Tumors of various kiuds spring from the upper jaw, takin:r their origin eithC'r 
from its surface, from the interior of the antrum, or from the pterygo-axillary 
fossa. Those that grow from the surface of the bone, are either some of the 
various forms of cpulis that spri ng from its alveolar border, and must be treated 
a.~ already described, or they are cxostoscs growing from the outer surface of the 
bone, projecting perhaps up into the orbit, and requiring- remol'al with the saw, 
bone-nippers, or gouge. In doing this, care must be taken not to destroy the 
nasal process of the bone, lest the lachrynrnl sac be opened. 

The tumors that spring from the cavity of the nutrum or from the posterior 
part of the upper jaw are of very various kinds ;-fibrous, cartilaginous, o~~cous, 
fatty, fibro-plustic, erectile, and enccphaloid growths may all be met with iu 
this situation. In the ;:\fu~eum of Cniversity College, which is very ti<'h in 
specimens of these tumors, most of the aboye varieties will be found. 'l'he 
fibrous tumor is perhaps the most common; it JJrincipally occurs in cl<lerly 
people, and may attain :1 very considerable bulk. The encephaloid comes next 
in order of frequency, and the osseous and enchondromatous occur, but arc ex
tremely rare. The osseous tumors are remarkable as occasionally appearing 
to set up a spontaneous attempt at e1imination1 by necrosis taking place in 
them. These ''arious !!rowths arc most commonly connected with, or i;pring 
from, the mucous membrane of the antrum, and in growing gradually expand 
and dilate the walls of this ca\·ity, pressing the bone outwards, thinning 
them, and giving rise to a considerable outward projection of one side of the 
face. The tumor thus formed is usually smooth, round, or O\'al, slightly loLecl 
perhaps, more especially if' of a fibrous character, nnd has iu many cases a ten
dency to hang downwards so as to overlap the lowor jaw to a certain extent; at 
the ~ame time it encroaches more or less upon the other cavities lying in the 
vicinity of the antrum. 'l'husi, it pushes down the palate, causing considerable 
swelling in the roof of the mouth; displaces the alvcoln.r processes and teeth, 

~!~~~:go;!~~iot~i.:~r~~Wi~1;~f~~111 1~~~~~.~~~~;~~ ;o:~~e:1~:p:i~~~~~~ 1~F~is~~~'. 1 t~~: 
the tumor enlarges, it ob~tructs the nasal cavity, and stretchin_g back into the 
pharynx, interferes with respiration and deglutition. When it is of an cncc
phaloid charaetcr, obstruction of the nasal fossa will be found to be one of its 
earliest si~n s; and the integuments will be observed speed ily to become in
volved, the gums implicated, and the submaxillary absorbent glands enlarf?:ed. 

In ihe diagnosis of these tumors there are three principal points to be at
tended to :-1st, to distinguish them from fluid accumulations; 2d, to deter
mine whether the growth is simple or malip:nant; and, 3d, to ascertain its scat. 
In making the diagnosis from fluid accumulations in the antrum, the history of 
the case, and the uniform <'nlargement ol' the cavity without the tumor project
ing externally beyond any part of its walls. may enable the surgeon to deter
mine that it is not of a sol id character. But in many ca~es this is not sufficient, 
and it becomes necessary to have recourse to an exploratory puncture by means 
of the pcrforator, through one or other of the more thinned and expanded parts 
already indicated. This should never be omitted in cases of douLt, for it has 
happened Cl'CD to so good a surgeon as Gensoul, that after making incisions 
through the cheek with the view of extirpating- the tumor, the bones were 
found to be expanded by an antral abscess, and that, consc<1ucntly, the opera
tion had been undertaken unnecessarily. 

In determining whether the growth be of a simple or malignant character, 
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the surgeon will experience much difficulty, so Jong as it is confined to the cavity 
of the antrum; but when once it has perforated and got beyond its walls, this 
point is easily solved. \Yhilst the tumor is still confined within the antrum, 
much light may howeYer be thrown upon its nature by attention to tLe rapidity 
of its growth ; the greater this is, the mol'c reason there is to suspect its malig
nant character. But thoug·h attention to this sign is of value, yet too much 
importance must not be attached to it; for though <iS a general rule, the fibrous 
a.nd cartilagirwus tumors may increase less rapidly than the malignant, yet it 
may happen that these attain a nry great bulk in a short space of time. With 
regard to the age of the patient, that is of comparatively little value in a diag
nostic point of view. I think, however, that as a general rule, simple tumors 
most frequently occur in the young, whilst the malignant forms of the affection 
arc commonly wet with at the middle or advanced periods of lifo. lt is of 
much import.a.nee, even in a diagnostic point of' view, to examine the condition 
of the subwaxillary glands. When the di sease is malignant, they become en
larged and ,indurated, at a very early period. In a case lately under my care, 
the malignant character of a tumor whilst still in the antrum

1 
was determined 

by the fact of there being a. long chain of indurated lymphatic gbnds, lying 
under the angle of the lower jaw, where they had become secondarily affected 
by absorption, before the bones had been perforated by the growth. '\Yhen 
once a malignant tumor has got beyond the cavity of the antrum, and is thus 
relieved from the pressure of its walls, it grows with great rapidity, insinuating 
itself extensively amongst the bones of the face and skull, by creeping through 
the foramina and fissures, encroaching greatly on the nasa l cavity and orbit; im
plicating the integuments of the cheek and soft structures within the mouth; 
and throwing out sprouting masses in these several situations, which present all 
the characters of the true malignant fungus. 

A point of Yery great importance in relation to operative interference is to 
determine whether the tumor springs from the cavity of' the ant.rum, or takes 
iUi origin behind the superior ruaxilla in the pterygo-maxillary fossa. In the 
former case, the nasal or palatal walls of the antrum•are expanded, and the 
line of teeth rendered irregular. In the latter, the max.illary bone will be found 
to be simply pushed bodily forwards, there being little if any deformity in its 
outline, the line of teeth 11ot being displaced, or the walls of the antrum, -
palatal, nasal1 or orbital, expanded. Yet it must be borne in mind that the 
difficulty of the diagnosis is greatly increased by the fact that a tumor, though 
not originating in the antrum, may pass int.-0 the orbit, through the spheno
maxillars fissure, and may make its way forwards amongst the bones of the 
face, partly by creeping through, aud partly by di splacing them. 

In the treatment of tumors of the antrum, nothing can be done except to 
extirpate the growth; and it is consequently of great importance to distin. 
guish those forms of the disease in which an operation can be undertaken 
with safety, and with a fair chance of success, from those in which none should 
be performed. When the tumor, springing from the antruru, is of a simple 
character, tlrn disease should be removed, together with the whole of the supe
rior maxilla, the tumor, whatever size it bas attained, being generally encysted, 
and the bones expanded around it; so that it is well bounded, and docs ncit im
plicate neighboring parts. H ere, as Liston justly observes, no nibbling or grub
bing operations should be done, but free excision of the whole mass practised. 
Wbeu the tumor springs from the pterygo.maxillary fossa pushing the bones 
of the side of the face forwards, I think it is doubtful whether the surgeon 
ought to interfere, as the base of the skull may be implicated to such an extent 
that the patient may die a. fow hours after the operation, as I saw happen in a 
case of Liston's. When once a malignant growth of this P.art has pas~ed 
beyond the osseous boundaries of the an~rum, it should not be 11~terforcd with. 
So long as it is contained within thil! cavity, where indeed it is often impos5ible 
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to a5-certaiu, until after removal, the true nature of the affection, it may be 
excised, provided the glands in the neck be not greatly enlarged. If they arc 
much implicated, even though the walls of the antrum be not perforated, I 
think i1. is safer not to interfere, as a rurc by operatin rroccdurc must be hope
~ess. Whcnenr the soft structures of the cheek are rnvolved so as to require 
partial excision with the tumor, no operation should be performed, as the dis
ease will probably haxc become constitutional, cannot be completely extirpated, 
and will speedily recur in the cicatrix. 

The operation of the exl"ision of the tt]per }aw togctl1er with the malar bone 
for tumor of the antrum, was first proposed by Liza.rs in 1826, thou::h Gensoul 
of Lyons was the first rnrgeon by whom the operation was actually performed, 
in l\lay, 1829. It may conveniently be done in the followi11g way: The central 
incisor on the diseased side haYing been extracted, the point of a bistoury 
should be entered opposite the external angular process of the frontal bone1 and 
carried with a semi-circular sweep into the angle of the mouth. From the 
upper end of this incision, a cut about one inch in length may b~carried along 
the zygorua. Another incision is made from the nasal process of the superior 
maxillary bone, down to the side of the nose, round the ala1 which it detacheR, 
and through the centre of the upper lip into the mouth. The flap thus formed 
is dissected upwards until the margin of the orbit is reached, the soft parts are 
then carefully separated from the floor of this cavity, and the infra-orbital nen·e 
dissected and drawn upwards with a cun·ed copper spatula, which protects them 
and the globe of the eye. The next step in the operation consists in the 
division of the bones. 'l'his may best be done with strong cutting pliers; the 
zygoma should be first cut across, the external orbital angle next divided, and 
then the internal angle cut through by putting one blade of the forceps into 
the nostril and the other into the orbit. The palatal arch must next be cut 
across by notching it deeply with a Hey's, or a. narrow-bladed saw, and then 
passing the pliers into the mouth and nose, cutting through the line of the 
grooye and the alveolus of the incisor that bad been extracted. The wl1ole 
ma~s having thus ha<f its osseous connections separated, is dcprc~sed 1 drawn 
forwards, and rcaclily remo\'ed by breaking down adhesions with the finger, or 
with the bistoury by the division of a few remaining soft parts. In the early 
stage of the operation, during the incisions througl1 the clleek, there is often a 
good deal of hemorrhage; this may be arrested by preesure, or by the ligature 
of any vessels, such as the facial 1 or transverse fascial, that bleed with great 
activity, and if necessary by the application of the actual cautcry to the bones. 
However much the soft parts may be stretched no skin should ever be removed, 
as it will all eventually contnict. In the later stage of the operation after the 
removal of the tumor there is not so much hemorrhage as might be expected, 
though some branches of' the internal maxillary will require ligature. By an 
operation such as this, the whole of the superior maxillary and malar bones 
may, if necessary, be remoYed, and the large caYity that is !ch between the eye 
and mouth, having some lint introduced into the bottom so as to support the parts 
in the orbit and the cheek, may be allowed to granulate; the check being 
replaced and i:etained in situ by a. few points of twisted. !iuture evenly introduced 
through the hne of incision in it, and in the upper hp. After cicatrization is 
complete, the deformity resulting from such a procedure will be far less than 
might at first be anticipated. 

ln some cases the malar bone and floor of the orbit will be found to be sound. 
When this is the case they should both be left, and with this view, after the 
cheek has been turned up, as just described, a deep groove should be made 
with a narrow, straight-backed saw, below the orbit directly across from the 
nasal process of the maxillary, and the outer edge of the malar bones. 1.'he 
removal of the growth may now be effected by cutting through the nasal process 
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~itb the forceps, and then applying them to the horizontal ~roove made below 
ihe orbit, aficr which the palatal arch may be divided as already directed 

:Mr. Fergusson has in some cases succeeded in removing tumors of considerable 
magnitude by a single incision through the cheek, from the angle of the mouth 
ltpwards and outwardsj and iu other cases by slitting open the upper lip in the 
ruesial line, and then carrying thl' knife along the side of the bal"c of' the 
columna into the nostrils, by which simple incision this distinguished surgeon 
has shown, that sufficient relaxation of' pa.rts can be obtained to excise the 
greater portion of the superior maxi llary bone. 

DISEASES OF THE LOWER JAW. 

The lower jaw is not unfrcquently the seat of necrosis, which may arise 
either from some constitutional cause, from local injury or irritation, or from 
the specific action of the fumes of phosphorus. In this disease we must wait 
uutil the bone has become loosened, and then by incisions through the gum, or 
through the structures of the lower part of the cheek, or under and along the 
lower angle of' the j:iw1 reach the di:-eased bone and extract this; separating, if 
necessary, any part that may still be adherent by means of cutting pliers. 

Tumors not unfrequently spring from the lower jaw. Like those in the 
superior maxilla they may either be simple or malignant. Amongst the simple, 
we most commonly find the fl.bro-cystic. Fibrous tumors are also occasionally 
met with, and more rarely osseous and enchondromatous growths. 'fhc malig· 
nant tumors are principally of an cncephaloid character. These Yarious growths 
frequently occur in early and middle life, and usually spring from the diploe, 
between the two tables of which the bone is composed. They project into the 
mouth and on to the side of the neck, forming lar,!:!c rounded uniform, or 
imperfectly lobed masses. Occasionally malignant diseases spring from the 
neighborhood of the bone, and, without in'i"ading its structure, etl\'clope it so 
as to give rise to an appearance of morbid implication of it. 

Epulis not unfrequently springs from the akeoli of the lower jaw; however 
large this may be, it is always a disease of the ah·eoli, and can implicate the 
bone only by extension to it. It is usually sufficient to remove the mass with 
the alveoli from which it grows, the base of the bone being left, which is a 
great advantage, as it preYcnts shortening of the jaw. 

Operation. - Extract the tooth on either side of the growth, cut with Iley's 
saw down the alveolus on either side, then make a cross-cut under the tumor 
into the bone with the saw, and next apply cross.cutting forceps so as to remove it. 

In the cystic and fibro-eystic tumor of the jaw the growth is expanded into 
cysts having more or less solid matter intermixeJ, partaking of the character of 
epulis. Thee:e cysts are of various degrees of thickness j some being thin and 
membranous, others having the walls partly composed of fibrous tissue, and 
others again having expanded bony lamellre largely entering into th:ir compo· 
sition, so that on pressure they occasionally communicate the sem1.crepitant 
sensations peculiar to the cystic expansions of the osseous structure. The fluid 
contained in these cysts is a viscid liquid, usually sem i-transparent, yellowish, 
or bloody. 

In the lower, as in the upper jaw, it is of great importance to diagnose the 
simple from the malignant affections, as in the latter form of disease an opera. 
tion is rarely justifiable, the soft tissues around the bone being usually impli 
cated to such an extent as not to admit of removal, and consequently of the 
full and complete extirpation of the disease. The malignant tumors may 
generally be readily detected by the rapidity of their growth, their pulpy or 
elastic character and infiltration of neighboring parts, with implication cf the 
sub-maxillary glands. 

1'hc treatment of tumors of the lower jaw depends in a great measure upon 
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the character of the growth. In cystic tumors of moderate size, with thin walls 
and but little deposit of fibrous tissue around the cysts, the best mode of treat. 
ment consists in cutting down on the expanded portion of bone, opening the 
cyst by means of the antrum-perforator, small trephine, or cuttiug.plicrs, accord
ing to its size and the thickness of its walls; letting out the fluid contained 
within , and then by introduci ng a plug of lin t get it to granulate from the bottom, 
and gradually to contract. When the cysts are so large that they have destroyed 
the integri ty of the bone, or when they are associated with a large quantity of' 
fibrous tissue, so as to constitute true fibro-cystic tumors, excision of the diseased 
bone must be practised. 'l 'his, also, is the only plan of treatment that can be 
had recourse to in other affections of this bone. 

The operation of exC"i.~ion of a portion of the ff>u·er jaw for tumor of that bone 
was first performed by Dupuytren. As the growths for which this operation is 
performed are usually situated between the symphysis and angle of the bone, 
seldom extending beyond the middle line, the operation is generally limited to 
one side of the face. In some instances, however, the tumor may encroach so 
far that it may be necesl'ary to remove more than the half of the bone; and in 
other cases, again, thougb of very rare occurrence, tbe whole of the bone has 
been disarticulated. 

When the tumor is of small size. and is situated about midway between the 
sympbysis and angle of the j aw, it may be reached by making a semi-lunar 
incision of sufficient length under the lower edge of the bone, dissecting up the 
flap thus formed, then carrying the knife cautiously along the inner side of the 
jaw, so as to detach the mucous membrane of the mouth and the mylo-hyoid 
muscle to a. su ffi cient extent. One of the teeth on either side of the tumor 
having been previously drawn 1 the jaw must now be deeply notched through 
their ah-col i into its base with a narrow strong-backed saw, and cut th rough 
with pliers. After the fragment of' diseased bone, with the attached tumor, has 
been removed, the teeth r:hould be tied together with strong silver wire, or a 
silver cap should be fitted upon the teeth of the two portions of bone that are 
left, and attached by an elastic spring to another silver cap put on those of the 
upper jaw1 so as to pre\'ent the displacement that would otherwise occur in the 
smaller fragment. U11ion takes place after a time by fibrous tissue1 which be
comes sufficiently dense to make the jaw strong and useful. In those cases in 
which the tumor encroaches upon the angle and ramus of the j aw, it is better 
to remove the bone at the articulation on the affected side, for if the articular 
end including the coronoid process be left, it will be displaced forwards and 
upwards by the action of the temporal and external pterygoid muscles, and be 
a source of much inc·onvenience and irritation to the patient, unattended by ally 
corresponding utility. In these cases the removal of one lateral half of the jaw 
will consequently be required, and the operation may be performed in the fol
lowing wny :- 1!11\C point of a strong bistoury or scalpel should be entered im
mediately behind the articulation, carriecl down the posterior margin of the 
ramus behind the angle, and under the body of the bone beyond the anterior 
limits of' tho tumor, where it must slope gradua lly upwards, terminating at some 
distance from the lips1 which should not be encroached upon; the con\'eX fiap 
thus formed is dissected up, and the facial artery and any other branches 
requiring ligature tied. The knife is then carried behind the jaw in front of 
the tumor, and one of the incisor teeth having been extracted before the opera
tion commenced, a saw should be applied to the bone in this situation, and its 
section finished by means of the cutting-p li ers ; the surgeon then dissects under 
and around it; in this situation a scalpel, curved on the flat, will be found useful, 
keeping the edge of the kuifo close to the bone and tumor. When he has 
cleared the tumor and ramus, be depresses the body of the bone forcibly with 
his left hand, in order more readi ly to di\ride the attachment of the temporal 
mu:-;clc to the coronoid process. '!'his having been done, the on ly part left is 
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the disarticulation, which is best effected by openi ng the joi nt from the front, 
whilst the bone is well deprerIBed and twisted somewlrnt outwards, the edge of 
the knife being kept close to its neck, scraping the bone so as, i!' possible, to 
avoid wounding the internal maxillary artery, when any remaining attachments 
ha¥ing: been cut through, the disarticulation is effected. In depressing the bone 
to get at the temporal muscle and the joint, care must be taken not to use too 
much force1 lest it happen that the ramus gives way, having been weakened by 
the disease; a good deal of trouble being consequently experienced in removing 
the fragment lcf'L behind, which can only be done by se izing it with necrosis 
forceps, thus dragging it forwards, n.nd then dividing the muscle and capsule. 
Should the internal maxillary artery have been divided, it must be ligatured, or 
the termination of the external carotid, where Lhc ve~se l divides in to the tem
poral and internal maxillary, tied : any other branches that bleed will necessarily 
also require the ligature; and then the cavity ha\Ting bccu lightly filled with 
lint, should be left to granulate; the check being lnid down and attached along 
the line of incision by hare.lip pins and twisted sutures. A kiud of fil:.rous 
tissue forms in place of the jaw that has been removed, and comparatively little 
deformity results. 'Vhen the disease of the bone extends beyond the symphysis. 
a thick ligature should be passed through the end of the tongue. which must 
be drawn forwards by an assistant, lest on the division of the insertion of i t~ 
muscles into the lower jaw it be forcibly retracted into the pl1ary1u:, and thus 
occasion suffocation. 

CHAPTER LI. 

D IS EASES OF THE TI.IUOAT. 

VARIOUS degrees of con7cnital deformity may occur in the palate and uvula.; 
thus the urnla alone may be bifid, or the cleft may extend through the greater 
part or the whole of the soft palate ; or, the hard palate may be di\•idcd as well; 
and, lastly, the separation may extend forwards to the integuments of the face, 
giving ri:sc to the .complication of hare-lip. _The ~o!L palate an~ uvula arc m ... 'st 
frequently cleft without the hard palate berng d1V1ded; but, m some, though 
rare cases, the lip and the bard palate arc fi~su~ed without the soft one being 
cleft. These malformations necessarily gi\TC rise to ~rcat inconvenience, by 
interfering with d~gluti~ion,_ and rcn~ering the ~pcech nasa l and i mp~rf~ct. 
During the swallowrng of flu1ds1 especially, there 1s a ten<lcncy to regurg1tat1on 
through the nose, though this is occasionally prcveutcd by the approximation 

of i:~bc:~~:a~;,l:~: !:S~~!~c malformations, the first question to be determined 
is the age at which the opera.tion should be performed.. As the. s~cccss of the 
operation dcpe>nds in a great measure upon the patient remarnmQ" perfectly 
tranquil and steady during the necessary procedures, which are of a tedious 
and protracted character,- upon his assisting the surgeon by opening his mouth, 
and not struggling on the mtroduction of the instruments, - and, after the 
operation, in n~aking as little.movement a~ possible i~ speech or. dcglu_tition for 
some days; it 1s usually considered expedient not to rntcrferc with th~s malfor
mation until the patient has attained the age to understand the necessity of rc
waining quiet, and to be able to control,his movements; but yet some recent 
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observations by Fcr:rnsson and f:Cdillot hrwe Rhown that the necessary operation 
may be done succcs::fully on young children. It need scarcely be remarked, 
that the general health ought to be in the best possible statc1 before any pro
cedure requiring immediate union of parts be attempted. 

'.l'hc operation for the cure of a cleft in the soft palate may be said to have 
been introduced by Roux j for although se'\"eral attempts at the cure of this 
dcforn1ity had been made by surgeons before liis time, yet he was the first to 
establish slapliylm·oplty as a distinct operation. ?.Iany modifications of Roux's 
plan ha,·e been practised by Graefe, Warren, and others, in order to render it 
more easy of execution and certain in its results; but to Fergusson is due the 
great mnit of introducing a new principle of treatment in the operation-viz., 
the application of myotomy to it, and thus paralyzing tlic movement~ of the 
muscles of the palate. Ferf!'usson found that the great cause of failure in these 
cases w:.is the mobility of the parts, and the fraction exercised by the muscles, 
principally the levator palati, and the palato-pharyngen~ on tl1e line of union; 
in order to obYiate this1 he conceived the happy idea of Ji,·iding these muscles. 
Before Fergusson laid down the principles of this operation, various cuts had 
been n1ade in the palate by different surgeons, with a view of taking off the 
tensi.on af~r the sutures were ti~d, more especially two parallel incisions1 one 
on either side of the line of umon; these, however, were done almost at hap
h:izard, and in an empirical way, without the recognition of any distinct princi
ple being involved. 

In the operation, as performed by Mr. Ferp:usson, there are four distinct 
stages. ] st. 'fhc muscles of the palate are divided, by passinf!' a curved lancet. 
ended knife through the fissure behind the velum, midway between its attach
ment to the bones and the posterior margin, and about half-way between t11e 
velum and the end of the J~ustachian tube; by cutting deeply with the point 
of the knife in this situation the lerntor palati is divided. The uvula is then 
seized and drawn forwards. so as to put the })OSterior pillar of the fauces on the 
stretch, which is to be snipped across, so as to divide the palato-pharynf!eus. 
2d. The next step in the operation consists in paring the edges of the fi~sure 
from above downwards by means of a sharp-pointed bistoury. 'l'his is best done 
by seizing the lower eud of the uvula1 putting it on the stretch, and cutting 
first on one side and then on the other, leaving the angle of union to be after
wards removed. The patient should then be allowed to remain quiet, and to 
f!argle the month with cold water or to suck ice, so as to stop tlie bleedin~. 
3d. When this is arrested, the surgeon proceeds to the next step, that of intro
ducing the sutures; this may be done by means of a nevus needle, armed with 
a moderate-sized thread, being passed from below upwards on the left side of the 
fissure, about a qu:trter of nn inch from the margin ; the thread should now be 
seized with forceps, and one end of it pulled forwards through the fissure. 1'his 
may again be threaded in the needle and passed through the opposite side of 
the fissure from behind forward~, through the right side ; as the point of the 
needle appears, the thread should again be seized and tbe needle at the same 
time withdrawn; the suture is then tied by means of the surgeon's knot, 
and in this way from two to four sutures may be passed, according to the extent 
of the fissure, tied lightly, and the knots cut close. Jn tying the knots great 
care should be taken that no undue traction be exercised upon the parts; in 
fact, the use of the sutures is not to draw, but simply to hold, the parts to
gether; the division of the muscles has caused these to be relaxed, so that they 
hang down loosely and merely require to be held in apposition by the sutnrei;. 
'l'he patient must next be put to bed, and every care taken to avoid any move
ment of the palate. He should be restrict1>d to fluid but nourishing food for a 
few days, and shou ld be directed to swallow this with as little effort as possible, 
and indeed should not be allowed anything solid until complete unicn has taken 
place. All coughing, spitting, or swallowing of the sal iva should be interdicted. 
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4th. The stiches should be left in fo r several days, and indeed need not be dis
turbed so long as they produce no irritatiou. 'l'hey usually require removal by 
t~rn eighth or t~11th day, but occasi~nally may_be left with advantage for som{
t11ue longer, until they excite it:ritat10111 or unt.il union is perfect.; they should 
then be cut across with scissors and drawn out, the upper one first, tbe middle 
next, and the lower one last. Should there be any :iperture left in the palate, 
wbe~e union h~s not taken place, this may be closed by touching it with a point 
ofnltrateofs1lver. 

'!'he voice in these cases does not usually at once recover its natural tone 
after the operation, although in some cases it may; but at the end of a month 
or six: weeks the patient may be put through a course of instrnction with a view 
of re?ulating the mo\'ements of the tongue and the actions of the soft palate. 

Ftssurei; uf the hard palate are usually closed by means of" obturators" made 
of gold, vulcanized India-rubber, or ivory. Dr. Warren, of Boston, has pro
posed to clo:::e the fissures here by dissecting the soft. tissues from the palatal 
arch betwe~n the margin of the cleft and the edge of the gum, and then uni
ting them m the middle liue by means of stiches, in the same way as in fissured 
soft palate. 

'l'his operation has lately been brought before the profession in this country 
by i\lr. Pollock, who has in\•ented some ingenious instruments for its proper 
performance. 

Mr. Pollock's operation is as follows: -An having been m;ule along 
the edge of the cleft, at the junction of the and palatal mucous mem-
branes, the soft covering of ihe bard palate carefully dissected or scraped 
down off the bones by means of curved kni,•es, great care bei ng taken that the 
mucous membrane and its subjacent fibro-cellular tissue. which varies greatly 
in thickness in different cases, are not perforated; when this has been well 
loosened on either side, it will be found to hang down as a curtain from the 
vault of the mouth,-the two parts coming into apposition along the mesial 
line, or possibly overlapping. 

'l'he edges being then smoothly pa.red, are brought into apposition by means 
of a few points of suture introduced in the ordinary way and Without any 
dragging. On this point great care is necessary. 'l'he knots having been tied, 
the patient is confined to bed for se,•eral days, and on an abundant, but fluid or 
pulpy diet. Union will usually be found to be perfect at the end of a week . 
.At a later period, the fissure in the soft palate, which always accompanies that 
in the hard, should be cleared i but it is of the greatest consequence that 
this be not attempted at the same time that the operation is Uone on .the hard 
palate. 

In dividing the levator palati, i\lr. Pollock adopts a different practice to that 
of Mr. Fergusson. Instead of cutting from behind, be p~ses a ilgaLure tlir..mgh 
the curtain of the soft palate, so as to contract and draw it forwards; and then 
pushing a narrow-bladed knife through the soft '(lalate to the inn.er side of the 
hamular process, by raising the haudle and depressing its pornt, he divides 
readily the muscular fibres. This method of dividing the levator palati, which 
is analogous to the plan employed and depicted by l\l. Sedillot (figs. 285 to 
288) appears to be more simple.and easy of execution than the division of the 
muscles of the velum from uehind. 'l'he gap that is left closes without 
difficulty by granulation, and seems still more to take off tension from the 
parts. 

'fhe uvula occasionally becoming elongated, and hanging down intO the 
pharynx so as to touch the epiglottis and sensitive mucous membranes in it~ 

~~~~~bb;1~~~~~,~~v;s ti:~ser:~dauf~~~,~~~t ~F~r:iri~!fe cz,~:~~t~~~icl~~a~abc ~'.~~~!~; 
done by seizing the end of the uvula, with a pair of polypus forceps, and sntp
Jiing across its root Of late I have been in the habit of using a pair of "vul-
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tsell.um scissors" ~fig. 289), which I have bad const~u~ted _for the purpose, by 
which the uvula ts cut off at the same moment that it ts seized, thus renderin(JI' 
the operation easier and less irritating to the patient. 

0 

Fio. 285. Fie. 286. 

FIG. 287. Fto. 288. 

The tonsils are not unfrequently the seat of disease, becoming inflamed or 
permanently enlarf!'ed. When inflamed they become swollen and red, with 
much pain in the side of the neck and ear, increased by any attempt at swallow
ing; there is usually rather a profuse secretion of saliva, and a good deal of 
swelling under the angles of the jaws; the tongue is much coated with thick 
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pasty mucus, and the voice is thick and nasal. The treatmn1f consists in the 
application of leeches under the ja.w, of fomentations, the inhalation of the 
steam of hot water, and low diet, which need scarcely be enforced, on account 
of Lhe difficulty and pain in swallowing. If Lhe mouth can be opened, much 
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relief may be given by scarifying the tonsils with a probe-pointed bistoury, and 
if aL.sccss form, it should be opened early, which may wost readily be done with 
a gum-lancet. 

'l'he. tonsils often become chronically induratcd and enlarged, sometimes ns 
the resultofrepeated attacks ofiufiammatiou of these parts, but in the majority 
of instances independent of any inflammatory mischief, though when once en
larged these organs are con:stantly liable to inflammatory attacks. Hypertrophy 
ofthetonsilsmostcommonlyoccurs asastrumousdi::;ease in scrofulous children, 
who have a tendency to congestion of the mucous membrane of the nose, and 
to enlargement of the lymphatic glands of the neck. In such cases as these 
the enlargement of the tonsils may gradually subsiJe as the child grows older 
and stronger, and the treatment should be directed to the i1111ir0Yement of' the 
general health and strength, by mcaus that arc ordinarily had recou~c to in 
the management of strumous alfcctiuus; the internal use of iron and the local 
application of the tincture of iodine or of' nitrate of silver being occasionally 
sen•iceable. In the majority of instances, however, the <lise:u,c will not be 
iuflucuced by any therapeutic means that may be adopted; and as the enlarge
ment, continuing or increasing, gives rise to difficulty in respiration, and thus 
interferes with the due arterializatiun of the blood in the lungs, and impairs 
the child's speech, it becomes necessary to remove the projecting portions of 
the enlargeJ growths. This may most conveniently be done by means of the 
ordinary tonsil-guillutine; the ring of the instrument being paS:;ed over the 
tumor, the cutting blade is pushed forwards, and thus a slice of the projecting 
part of the growth is removed. In some cases not a little difficulty is experi
enced in getting the tonsil fairly into the ring of the instrument, more particu
larly 1f the child is unruly; this may be obviated by drawing it through with a 
vulsellum or double hook, and indeed in some of the machines sold for the pur
pose a kind of prong is attached, which being fixed into, Jraws forwards the 
tonsils before it is sliced off (fig. :WO). In performing this operation, especially 
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in children, it is most convenient for the surgeon to stand behind the patient, 
as he can thus look better into his mouth and has more command over the 
head. Should a guillotine not be at hand, the tonsil may be removed by seiz
ing it with a vulsclluw 1 drawing it forwards, and then taking off a slice with a 
probe-pointed bistoury, the base of the blade of which i:.houlJ be wrapped round 
with a piece of plast.er, to prevent its wounding the tongue. In excising the 
tonsil in this way, care must be taken to cut downwards and inwards towards 
the mesial line, and oo no account to turn the edge of the knife outwards lest 
the internal carotid artery be endangered. The hemorrhage that follows this 
operation is usually very trifling, but I have known it to be sufficiently abun
dant to endanger the patient's life. In such cases ice and gallic acid will 
usually arrest the bleeding. In one case to which I was called I found a gargle 
of spirits of turpentine suspended io mucilage effectual after all other weans 
had failed . 
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Inflammation of the pharynx of a diffuse crysipcloid character, with low fever, 
not unfrequcntly occurs; it is best treated by the application of a stron7 solu
tion of nitrate of silver, the use of emollient gargles, and the internal adminis
tration of ammonia, with bark, stimulants, and support. If it have a tendency 
to run into sloughing action, the internal administration of the mineral acids, 
with bark and stimulants, the nitrate of silver lotion and chlorinated garJ?les are 
useful. Sometimes abscess forms in the substance of the velum, and then 
requires to be opened with the knife that is delineated at page 3-l6. 

Abscess occasionally forms in the cellular fo;sue behind the pharynx. the pos
terio1 wall of which is consequently pushed forwards so as to occl ude the poste
rior narcs, giving rise to a peculiar nasal intonation of voice; it also may inter .. 
fere with breathing by pressing upon the upper part of the larynx. This kind 
of abscess is often connected with disease of the bones at the base of the skull, 
or of the upper cenical ,·ertcbrre. In m:rny cases, if left to itself, it would 
burst through the mucous membrane into the mouth, but in others it comes for
wards under the sterno-mastoid muscles into the forepart of the neck. By ex
ploring the pharynx with the finger, which may readily be done, tension and 
fluctuation through its posterior wall may easily be made out. In these cases, 
the treatment simply consists in letting out the matter by puncturing the tense 
membrane covering it. This may be done by means of a sharp-pointed bistoury 
properly protected, or the ord inary abscess knife. The pus let out is usually 
offensive, eveu though the bones be not affected 

Tumors are occasionally met with in the post-p.haryngca\ cellular tissue, giving 
rise to the same swellinp;, difficulty in rcspirat10n, and deglutition, and lateral 
projection, as occurs in abscess of this region. These growths are mostly can
cerous. and speedily prove fatal. Polypi in the pharynx usually come down 
from the nasal cavities, but sometimes spring from the inside of this canal 011 

one or other of its margins. They are usually, when truly pharyngeal, of a 
malignant character, and grow with great rapidity. 1'be uses of the part are 
necessarily interfered with, and death may eventually result from obstruction to 
deglutition and respiration. Cancer of the pharynx of an epithelial character 
bas occasioually been met with. This form of the disease, which is of rare 
occurrence, does not differ from similar growths elsewhere. 

DISEASES OF TllE CESOPilAGUS. 

All diseases of this mucous canal have a tendency to occlude its passage, and 
hence are commonly described as strictures of it. In some instances the con
striction of the a::sophagus may be of a purely nervous or spasmodic character j 
but in the majority of instances it is the result either of fibrous or cancerous 
degeneration of the walls of the canal, or of the projection of malignant growths 
intoitsinterior. 

The spasmod'ic stricture usually occurs in hysterical women, and not unfre
quently results from local irritation occurring after the removal of a fish-bone or 
8ome such body from the canal. It is often chiefly seated in the constrictors of 
the pharynx. In it the symptoms a.re usually intermittent, the patient expe
riencing difficulty in swallowing certain articles of food, or at particular periods 
of the day, whilst at other times deglutition is perfect. In many instances it 
appears simply to be a variety of the hysterica l globus. In the treatment of 
this affection, the patient must be put upon an anti.hysterical plan, with cold 
douches and electricity to the neck, and the occasional introduction of the bougie 
to blunt the sensibility of the part. 

Organic stricture of the resophagus usually occurs either at the commence-
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mcnt or end of the cana l, most frequently at the former, opposite the cricoid car. 
tilage. The 1mtient fir&t complu.ins of difficulty in dcglutition, he finds that a 
port.ion of the food tha.t he has apparently swallowed, returns into his mouth 
:.Ll'tcr a. time, and that he is obliged at last to confine himself to slops. On ex
amining the oosophagus by means of a bougic, the surgeon will find a part that 
appears to be constricted, and at which the point. of' the instrument is either 
arrested altop:ether or passes with difficulty. Afrer a time the patient gradually 
becomes cachectic, and a painful and di stressing death will at last occur from 
low starvation, or from the irritation occasioned by the formation of abscess 
around the scat of disease. 

In the treatment of orga11ic stricture of the oosophagus, care should be taken 
that the patient is principally kept upon nutritious slops, or upon meat that has 
been well chopped up, as larger fragments are apt to become impacted at the 
seat of constriction. Means should at the same time be taken to dilate the 
stricture. If it be of a fibrous character, such a plan of treatment will be of use; 
if cancerous, it is useless to attempt its dilatation, and upon the whole, I think it 
better not to irritat.e the disease by pushing instruments through it. In intro
ducing bougies into the strictured part of the oosophagus, there is often a good 
deal of diffi.cuhy in f!Ctting the point of the instrument into the narrowed por
tion of the canal. This is more particularly the case when the constriction com
mences suddenly; the oosophagus, as is frequently the case, being dilated into 
a pouch-like sac above it, in which the food is apt to lodge and the end of the 
instrument to be arrested, and at the bottom of which a. narrow orifice exist!'", 
leading into the lower portion of the canal. In these cases much patience and 
cure may be required in O'\"ercoming the difficulty . In a patient who had a 
strictured resophagus of this kind, who had not swallowed food for nine days, 
and who was consequently nearly exhausted by starvation, I succeeded, after 
much difficulty, in getting a No. 5 gum elastic catheter into the stricture, 
through which nutriment was injected into the stomach. In this case much 
benefit was afterwards deri,•ed by gradually dibtin~ the stricture, which was 
done on the same principle that has been introduced by :Mr. Wakley in the 
treatment of urethral strictures, - by ~etting a narrow instrument through the 
constriction, ancl then slippiog a larger on~ over it. I fi~st introduced a long 
narrow bougie through the stricture a.s a. guide, and then shd a gum-elastic tube, 
well rounded at the end over this; and although the patient eventually died of 
cancerous degeneration of the ccsophagus1 with abscess, he was by these means 
kept aJi,·e for many months, enabled to swallow food, and put in a state of com
Jiarative comfort. It is needless to observe that, in the treatment of stricture 
of the resophagus by bougies, no fo1·cc should be employed, lest by any accident 
the walls of' the canal be perforated, or the constriction be dependent on the 
pressure of a tumor or of an intra-thoracic aneurism. Indeed, it is well, in all 
cases of difficulty of deglutition dependent on lesion of the oosophagus, that the 
thorax should be examined, with a view of ascertaining whether such disease 
may exist, before any treatment by dilatation is undertaken. In cases in whi.ch 
the stricture has become impermeable, the patient must necc~sarily speedily 
sink, exhausted bystarva.tion. SCdillot seems to think, that, under such circum
stances, it would be justifiable to lay open the stomach, wit.h the view of intro
ducing food directly into that organ. 'l'his plan, however, appears to be some
what too heroic to be adopted in practice. 1'hc consequence of such an opera
tion would probably be to save the patient the horror of a lingering death from 
starvation, by more speedily terminating his existence. 

DISEASES OF TUE LARYNX. 

Inflammation of the larynx principally occurs in adults, from exposure to cold, 
to the infection of erysipelas, or to the general occasioning causes of the low 
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forms of inflammation; it differs e~sentially from the croup of children. which 
is attended by an albuminous exudation, and spreads downwards into the bron
chi; whilst ir. Jaryn~itis, there is no effusion of plastic mnttcr, and the di<o:ea$c 
is confined to the larynx itself. J ... aryngitis may not only be of' an acut-O or 
chronic kind, but it likewise presents two distinct varieties, according to the 
parts affected, the cause from which it arises, and the condition of constitution 
in which it occurs; in one, the true <H'1tle loryn9iti.~, the inflammation is chiefly 
seated in the mu<'ous membrane and cartilages; in the other, the o.:dem11t1ma 
laryngitis, the affection chiefly occurs in the submucous cellular ti::i-suc, within 
and around the larynx. 

In all inflammatory affections of the larynx, whether acute or chronic, there 
is great danger to life ; the rima glott i<lis, that narrow chink through which all 
the air destined for respiration must enter, becomes readily occluded, and 
asphyxia consequently results. This may happen either by the swelli ng of the 
lips of the glottis, from the effusion of plastic matter within or upon them, or 
by the occurrence of spasm in the larynx; indeed, there is always more or le~s 
spasm conjoined with all the inflammatory affections of this part of the air-tube, 
and this spasm being superndded to already existing mcelw.nical occlusion, com
monly proves fatal. 'l'hesc laryngeal spasms Jo not at first recur oftener than 
at intervals of half an hour or an hour, but as the disease nd,·anccs they become 
more frequent, and in :my one of them the patient may be carried off. It is of 
importance to bear in mind that death may occur in these cases, although a con
siderable portion of' the ca,·ity of the larynx continue free. Thus Dr. Cheyne 
states that there is always in croup at least three-eighths of the cavity of the 
larynx open for the transmission of air, and that death must consequently rCi:iult 
from some other cause than mere mechanical obstruction. This freedom from 
permanent occlusion commonly occurs in cases ol' laryngitis, and the immcdiato 
cause of death in the majority of instances appears to be spasm, conjoined with 
defective artcrialization of the blood, which becoming dark :ind poisonous, 
causes conge!:ition of the lun~rs or brain, and thus low pneumonia and con
vulsions. 

In acute laryngitis tlic symptoms arc tho.so of local inflammatory action of 
an acute kind, conjoined with those indicative of interference with the proper 
admission of air to the lung~. The cartilages nnd the mucous membrane are 
the parts principally inflamed, and but little effusion takes place under the 
mucous membrane; hence the symptoms nre not alwa_ys indicative of such early 
or intense interference with respiration, as is met with in the c.edcmatous form 
of the disease. In acute bryngitis there is pain and tenderness on pressing 
upon tbe larynx, more especially about the pomum aclami. 'l'hc Yoice at first 
is ha~h and rough, then stridulous or sonorous, with difficulty in deglutition. 
The difficulty in swallowing is often at first the most prominent symptom, an<l 
continues throughout; dyspnrea, often of a spasmodic character, then comes on, 
the lips becoming livid, the features pale, and bcdc\lcd with perspiration, the 
eyes watery and bloodshot, :rnd the respiratory mu~clcs being called into violent 
action, the nostrils are dilated, gasping efforts nt breathing, and sudden fits of 
increased difficulty in inspiring come on; at the same time the pulse becomc!t 
feeble, though it continues rapid, and unless efficiently relieved, the patient 
will speedily sink. When it proves fatal, the acute usually runs into the ccde
matous form of laryngiti s. 

1.'he treatment in this disease should be actively antiphlogistic. No time 
must be lost, otherwise the patient will fall into a hopeless state of asphyxia. 
Free blood-letting, the application of an abundant supply of leeches to the 
ldrynx1 and the administration of calomel in large doses, with antimonials, must 
be had recourse to. If notwithstanding the administration of these remcdie~, 
the difficulty in respiration coutinue to increase, the windpipe must be opened 
Lefore the lungs and brain become irretrievably engorged. It is no easy rnattcr 



lo determine when it is no longer prudent lo trust to acti\'e antiphlo~istie treat
ment, and wheu operation :-.hou!J be haJ recourse to; indeed the dctcrmiuatioo 
of this point may be con:::;idcre<l as one of the uiccst questions in surgery. A8 
n general rule it may be stated, that if notwith~tanding the antiphlogistic means 
above indicated, the dy::;pnooa get graduully more urgent, and paroxysms of 
:::pasmodic difficulty of breathing become more frequeut and severe, then no time 
should be lo::.t in the performance of the operation, for howe,·cr short a period 
the disease may ha,·e existed. I ca11 truly say that I have seen several cases 
lost by delaying the performance of this operation, Lut. never one by opening 
the windpipe too early. Indeed if the opeuing Le even made somewhat early, 
I do not think that rnuch, if any, harm re::.ul~, a:; the larynx is thereby set at 
rest; and on the laryngitis being subdued by the continuance of proper treat
ment, the aperture which simply serveJ. as :i Lrcathing-holc may Le allowed to 
clo::;e by granulation. 

ln redwwtuus fo,'!Jngitis, the disease is seated chiefly, if not entirely, in the 
submueous cellular tis:;ue, au<l fre<1uently comes on in the course of chronic 
affections of the larynx. It may, however, be of a distinctly crysipelatous cha
racter, occurring as the result ot' exposure t-0 iuft·ction, or to atmospheric vicis
l'ituJc.:;. In fact, in many ca~es it appears to Le at. times epid~mic, and iu its 
pathological conditions resembles closely phlc,;?"1uonous erysipelas of the part.; 
die mucous niembrane becoming red, pulpy, anJ swollen, and the cellular t issue 
lying benl!ath it iufiltrated with sewi-purifonn plm•tic matter. fo this form of 
1he Jisea:.e, the fauces arc reddened, dusky, and swollen; there is much and 
early dyspnrea, the voice becomes hoarse, rough, and speedily extinct, wili1 much 
Jiflic:ulty iu <leglutition, and on passing the finger over the back of' the t.ongue, 
the epiglottis will be felt rigiJ and turgid. There may be some degree of ten
Ul!rne1:1.s about the larynx, but the local syrnptouis, which are less acute, arc 
atteude<l by a greater amount of' dyspnooa than in the active form of larsngitis. 
111 ccdematous laryngitis there is al~o a good deal of spasm associated with the 
lvcal turgescence. These spasms sometimes come ein early, aud carry off the 
patient at once, and are very apt to be brought on by speaking or swallowing: 
uut as the di:sease advances, more continuous Jyspnrea may supervene, with 
great restlessness, a quick, small puh;c, and convulsive breathing, the counte· 
11anec being pale, sunk 1 and clammy, and the eye dull. Stupor at length super
\'cues, which speedily terminates in death. 

~[he oodematou.:5 infiltration in this form of laryngitis is principally confineJ 
to the subwucous cc!llular tissue around the epiglottis, at the marg:ins of the 
glottis, and to that which lies at the back of the thyroid 
CJrtilage. 111 these situations the tissue is distended with 
sero-plasticfiui<l,ofanopalesccntrharactcr,soasalrnost 
completely to occlude t.he rima. glottidis (fig. ~!H). It is a 
pathological fact of much importance that this effusion 
ltC\'Cl' extends below the true vocal cords; being limited at 
this point by the direct adhesion of the mucous membrane 
to the subjaccnt fibrous tissue, without the inten•entiun of 
any cellular memb rane. 

1t is of great importan~e to make tlie diagno::;~~ between 
the two forms of lary ngitis. In the acute \'arn:ty of the 
tlisea .... e, antipblogistic treatment is of great moment; in the 
tA:dematous form it is comparatively u~eless, for h<'rc effusion 
~cts in early, and nothi ng is left for the surgeon Lut to open 

~~~il::r~ri:~d~~=:~e8~sa~e~~/;~~cl~~~. pat~n;nr~~f:~h~rl~~-rJ~~~ 
t101:1is, the epidemic character of the affection, the absence 
vt' iuuch pain in the larynx, and the dusky-red and swollen 
fa.nee::> powt to the re<lcmatous variety. 'l'hen also the effect 
of antiphlogistic treatment should be taken into :iccount. If, after it.s aclivu 



i2! 

employment, no alleviation of the symptoms occnrs, it is only reasonable to 
suppose that the obstruction to breathing is owing rather to a purely mechanical 
obstacle than to simple inflammation. 

The treatment of oodcmatous laryngitis must be antiphlogistic, though the 
consti~ution will not usually bear any very active measures of this description. 
Lcechmg under the jaws and over the larynx, the administration of antimonials 
and salines, will be especially serviceable. In many cases, scarification with a 
hernia knife N probe-pointed bistoury about the root of the epiglottis, the sides 
of the glottis, and the back of the thyroid cartilage, will be found the most 
ready means of unloading the infiltrated mucous membrane. In these cnses it 
is, however, especially necessary to open the windpipe before it is too late, and 
the lungs become engorged. After the proper employment of the means that 
have been indicated and their failure, the less delay there is in opening the air
passages through the crico-thyroid membrane the better. The surgeon should 
not wait until extreme and continuous dyspnrea has set in j this may never occur, 
the difficulty in breathing being rather of a spasmodic than coutinuous character, 
and in one of these spasms lifo may suddenly become extinct. The lungs also 
may become fatally congested if the difficulty in breathing be aJlowed to con
tinue too long. The operation adds but little to the patient's dnnger, but the 
increased risk is immense if it be delayed to an advanced period. Not unfre
quently this operation is delayed until too late; there is, I think, more risk of 
doing this than of opening the windpipe too early. "When once dyspnrea with 
laryngeal spasm has fairly set in 1 every moment is precious, and the palient 
may at any time be canicd off by the recurrence of the spasmodic seizures. 
The patient does not die gradually asphyxiated, but is suddenly seized with a 
spasm that terminates his existence. 

If the oodematous laryngitis become chrnnic. sloughing and putrid suppu
ration of the submucous cellular tissue may occur, as in phlegmonous erysipelas 
of other parts of the body, and the patient 1t1:ty <lie partly from asphyxia and 
partly from typhoid symptoms, wiLh putridity of the breath and mouth. In 
these cases the aJministration of stimulants and tonics, more particularly port 
wine and bark, with free sponging of the part with a strong solution of nitrate 
of :.ih-er, will be urgently required. 

'l'he larynx is liable to \·ari ous chronic diseases of a serious character, some 
of which are incurable, leaving a permanent impairment of voice, or alteration 
in the use of the larynx.. These affections present great variety, and as many 
of them are attended by loss of voice, they are included under the general 
term of ophonfa. In ma 1~y cases this affection results simply from cold in 
relaxed and debilitated subjects, or after long exercise of the voice in persons 
not accustomed to public speaking. This affoction commonly occurs amongst 
clerg)' tnen 1 and hence is familiarly known as the clerg!Jman's sore throat i it is 
also of frequent occurrence amongst singers, but may be met with among all 
classes of the community. Aphonia commonly appears to depend upon chronic 
inflammation of the mucous membrane of the rirna g:lottidis, but is more espe
cially dependent on disease of that extensive mucous ~urface which stretches 
from the base of the epi)!lottis over the back of the thyroid cartilage. In 
many instances it may al;}o extend into the interior of the larynx, and at last 
may irnplicate the vocal cords. Iu all these situations the membrane is red
dened and inflamed, ulcerated at points, and secreting a thin and acrid mucus. 
In other instances a.gain, the disease implicates the soft palntc, the back of the 
narcs , and the neighboring parts; and in these cases the morbidly inflamed 
1>urfoces will be seen to secrete a thick puriform fluid, which usually hangs iu 
a broad streak down one side of the posterior wall of the pharynx. 

The S!J»iptorns of this chronic irritation of the mucous membrane in these 
situations consist of habitual tickling or spasmodic cough, a veiled or hoarse 
character of voice, with pe:·baps, at last, complete extinction of it, so that it 
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cannot be raisecl above a whisper; at the~ same time there is usually a. feeling 
as if there was some constant cause of irritation in the throat, attended by a 
desire to cough up and expectorate. As the disca~e advances, the expectoration 
becomes more and more puriform 1 the coug:h increases, the patient emaciates, is 
affected with night-sweats, and at last sinks from what is called laryngeal 
phthisis. Whe.11 the posterior nares and the neighboring parts of the pharynx 
are affected, the symptoms are not so severe, though they nlily eventually be
come so by the extension of the disease downwards. 

These affections are very frequently mistaken for chronic bronchitic, or 
catarrbal attacks. li'rom the first they may be di!:\tinguished by the absence of 
all auscultatory signs in the chest, and examination of the pharynx will prevent 
the disease being confounded with an ordinary catarrh. 'l'his examination, 
however, requires to be properly done, so that a full view may be gained of all 
the. parts eng?ged in th~ morbid action. 'fhi.s is best obtained by seating the 
patient opposite a good hght, and then, dcpressrng the root of the tongue at the 
same time that it is drawn forwards by means of a proper tongue-depressor or 
spatula, directing the patient to inspire. In order to examine the mucous mem. 
brane at the back of the pharynx, and in the neighborhood of the posterior 
narcs, the velum may be raised by any connnient instrument. 

'The treatment of these various chronic inflammations of the mucous mem
brane of the pharynx and larynx requires to be conducted by the topical appli
cation of a solution of the nitrate of silver, which may almost be looked upon 
as specific in these diseases. 

The practice of treating chronic disease of the larynx by the application of a 
strong solution of the nitrate of silver is by no means of recent origin. Many 
years ago it was employed by Sir C. Bell, and before him )1. Bretonncau applied 
the solution in these cases by means of a. sponge attached to a. piece of whale
bone. Of late years this practice has been brought very proniinently before the 
profession by Trosseau, and by the American surgeons1 especially by Horace 
U-reenandJ. Warren. 

Of the great value of this treatment in laryngeal disease there can be no 
doubt. I believe it to be almost impossible to bring deeply-seated and very 
chrollic inflammatory or ulcerative affections of this part of the air-passages to a 
satisfactory termination by any other means. The mode of application that is 
the simple~t and most effectual, consists in depressing the tongue with a proper 
spatula, anJ then passing a throat-sponge, consisting of a small piece of this 
material firmly attached to a curHd whalebone stick, and saturated with a solu. 
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lion of nitrate of silver, down to the parts that arc diseased, so that the liquid 
may be applied to the whole of the affected surfaces. This solution should rnry 
iu 'ifrength from half a drachm to a drachm of the salt to an ounce of distilled 
water; most commonly, the latter strength will be most useful. This plan of 
treatment has been much practised of late years in this country, and with con
siderable success in a large number of cases. Some of its advocates, howeve'!, 
not content with curing in this way disease that is visibly seated in the tliroat, 
state that the morbid action exteuds down the trachea into tho bronchi, and that 
it is necessary to follow it in these situations. 'l'bcy accordingly speak of pass 
ing the probang between and beyond the vocal cords, and of sponging and 
mopping out the interior of the larynx and the lower part.s of the air-tube, anJ 
of applyiug the <.:austic solution to them, as if this were a proceeding that could 
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be adopted with as little difiiculty as passing the sponge iuto the narcs. I can
not believe, however, that this practice, though commonly spoken about anc! 
professedly employed, is C\•er in reality carried out. Any one acquainted with 
the ~hysiology of the larynx knows how acutely sensitive it is, and how it msists 
the rntroduction of any foreign holly by the most violently spasmodic fits of 
coughing, in its normal state; and :1ny surgeon wl10 has seen the.effects resuhing 
from the fair and complete inhalation of a drop or two of the solution of the 
nitrate of silver in a morbid and irritable condition of this tube, rnu,,t feel ~ure 
that no sponge saturated with a solution of this cau~tie could ever have been 
thrust down beyond and between the vocal cords. 

On inquiring into the cvit.lcncc on which is founded the doctrine of the 
passage of the sponge 1)robang through and beyond the vocal cords, I have 
failed to di~cover that any of a po:sitive character cxi~t:s, and so far as I can 
galhcr from lhc writings of' its supporter:s, it would appear that the reasons 
from which it is inferm.l to do so may be arranged uudcr the following 
heaJs:-

lst. The sensations of the patient. 
2d. The seo::;atious of the surgeon. 
3d. The analogy offered by the introduction of tubes for the purposes of 

artificial re5piration, and Ly the inhalation of foreign Loi.lies. 
These different conditions we mu~t examine somewhat i11 detail. 
ht. 'l'lte sensations of the potiera. -The exquisite degree of sensibility pos

sessed by the larynx need not he dwelt upon here . .l\Jr. Porter in his admirable 
work" On the Surgical Pathology of the Larynx ant.I Trachea," very justly 
says, "lt (t he larynx) is placed as an outwork to protect the important organ 
of respiration, and rejects vehemently and with spa!:imodic violence, every sub
stance that can by possibility prove offensi,·c or injurious." .l\Jany years ago 
l\lagemlie shows that thb was the most sensitive part of the respiratory tube; 
and in the year 18..J.3 I published in the ';.Medical Gazette" a series of experi
ments, which demonstrated tl,1e ~ame fact. Since then I have had repeated 
opportunities of yerifying the correctness of these obse rvations in the human 
subject in cases of cut-llnout au<l aerial fistula 1 in which, by means of probes 
introduced through the artifici:ll opening, I have tested the ext reme sensibil ity 
of the larynx as compared with other parts of the air-pa8sages, and have often 
observed the spasmodic irritation and i.:rcat distress suffered by the patient when 
its mucous membrane is touched from within, and thi~, even though the part is 
no lougcr subservient to the purposes of respiration, and the sensation of asphyxia 
not experienced, which would otherwise he induced, and which would greatly 
aggravate the distress. 

lf' a long, bent probe, or a gum-elastic catheter, be passed O\'Cr the back of 
the tongue, two classes of sensations will be elicited, according to the part that 
is touched. If the instrument be directed down the pharynx, and altogether 
behind the larynx, into the oosopha,;n1s, as in the introduction of the stomach
pump tube, the patieut will experience some little distress, which is easily 
quieted. 'l'he face will becvmc s lightly congested, uuJ the eyes, perhaps, some
what suffused, with a diSJ)Osition to cough, a sltµ-ht feeling ol' choking, and some 
con~triction about tho chest. All these sensations, however, are transitory. 
These symptoms may be termed plia1·u11f1eal. 

If, on the other hand, the probe or tube be beat jOr1eards, so as to touch the 
lips of' the glottis, and more particularly if an attempt. be mat.le to push it. on 
into the larynx, then a widely different train of symptoms will be induced. 
The patient suffers extreme distress and anxiety; there is great sensation of 
constriction about the chest an<l throat, spasmodic difficulty in breathiug, aad 
au inability to speak; the couutenunce becomes much congested and livid, the 
eyes protrude and stream with tears, he stands up1 gropes wildl.y with his hands, 
1Lud is pacified with great difficulty. As the attack goes oft, there are deep, 
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so\Jbing inspirations, and catches in the breathing. These symptoms, which are 
aua\11gous to those induced by the irritation of the inside of the larynx through 
an :iCrial fbtula, may be termed lar!J11[J<:al. 

The fir.$t class of' symptoms is produced by the application of an irritant to 
the mucous membrane of the pha.rynx; the second, to irritation of the larynx. 
'J'hcir severity will, in a. great measure, depend upon the nature of the irritant 
npplied. 'l'hey will necessarily be far more SC\lere when a sponge so:.1kcd in a 
caustic solution is thrust down the throat, than when a smooth and unirritating 
gum elastic tube is passed. 

Both these classes of symptoms are commonly met with after t11e application 
of the throat probang. ·when the pha1·y119eal symptoms occur, there can be 
little doubt that no sponge saturated with a strong solution of nitntte of silver 
}ias penetrated into the glottis. But is not the case different when the lar!Jugeal 
symptoms are fully deYel~ped? Must these not, when ex isting in their full 
intensity, be ta.ken as evidence of the introduction of the sponge probang 
through the g lottis? 'l'o this I han no hesitation in answerin~ in the negative. 
I have repeatedly brought on these symptoms, in the most marked degree, 
without the use of a sponge at all, or the introduction of any solid body into the 
larynx. In fact, if a drop of a strong solution of the nitrn.te of silver is fairly 
i11~pirtd into the larynx, the most intense distrcss1 and appearance of impending 
aspbyxia will be induced. I saw this well exemplified some time since at the 
hospital, whilst applying a strong solution of nitrate of siker by means of lint 
wrapped round a probe to a syphilitic ulcer on the soft palate, altogether away 
from the larynx; a drop was accidentally iuhalcd, when the patient was ~ud· 
denly seized with one of the most intense attacks of laryngeal spasm that I hu\le 
eyer seen; for a few moments she uppeared to be about to die asphyxiated, and 
bad all the laryngeal symptoms above described fully marked 

In many cases I am in the habit of applying the solution of the nitrate of 
sil\'er by means of a strong gl;lSS tube bent nearly at right angles about an inch 
from one extrem ity. A few drops of the solulion are introduced into the ben 
end of the tube. and this being passed over the b;.1ck of the patient's tongue, so 
as to overhang the glottis, the other end is closed Ly the pressure of the finger. 
'l'he patient ha\"ing previously emptied his chest, is then told to take a deep 
breath, and, at the moment of doing this, the fiugcr being remo\'ed from the 
tube, the solution contained at its bent end is iuhalcd fairly into the larynx; 
and, when so applied, will produce the symptoms :ilrcady described. 

Thus, then, we may conclude, that when the phar!Jugeal ssmptoms exist 
alone, the sponge cannot have passed into the true air-pu::;sages; and that the 
lar!Jngeal symptoms, however iotense they ruay be, affor<l no e\lidcuee of more 
than the inhalation of a drop or two of the caustic solution into the g-lottis. 

2d. Se11satio11s of the Suryeo11. -The little reliance that can be placed on 
the mere sense of touch iu man~ explorations of the rnucous canals is well 
known to surgeons. It often happens, for in~tance, that in the attempt to 
relie\'e retention of urine from enlarged prostate, the catheter is supposed to be 
lodg:cd in the bladder, when it has only reached the dilated sinus of the 
urethra: so also in pas.sing bougies up the rectum, that the instrument bas 
entered the sigmoid flexure, when, in reality, it has curled back upon itself. 
rl'hose practitioners, however, who believe in the possibility of passing the 
sponge probang beyond the vocal cords, rely much 011 the sensations communi· 
cated by it.s passage through this narrowed portion of Lhe larynx. They say 
that in pas.sing the instrument to the proper depth, a certain sense of obstruction 
is felt; against this, which is believed to be the vocal cords, the sponge is 
firmly pressed for a moment, when the obstacle yields, and the instrument 
passes onwards into the air.tubes. On the withdrawal of the probang, the same 
feeling of constriction is experienced by the sponge being drawn up against the 
':lords. 'l'hese sensations are undoubtedly experienced. I have many times 
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felt them myself, and, hacl I judged by them alone, could haYe h<'cn nlmost 
certain that I had passed the i11strument between and Lelow the ,-oc:il cords, 
and this belief would han Leen strengtliened Ly the circumstance that in many 
of the instances in which this constriction was felt the lory11yral symptoms were 
manifested. I soon found, howenr1 that this was by no means uniformly the 
cai::c, but that it not unfrequcntly happened that the 71lwr!J1'!JWl symptoms only 
were induced; and that consequently, in accordance with what I bclicYcd to be 
the proper state of sensibility of the brynx, the interior of that tube could not 
have been traversed by the caustic sponge. Finding also the sarne sensation 
often experienced in the introduction of bougics and tube~ into the <:esophagus 
and stomach, it was clear that it. could ha\'e nothing to do with their progress 
through the lary11x; and l was led to conclude tliat it was occasioned by the 
passage of the instrument through that uarrowed portion of the end of the 
pharynx, or the beginning: of the ccsophagus, whel'e t11e cartilages of the 
1arynx 1 projecting backward", give l'ise to a certni n amount of constriction, 
compressing tlic gullet, as it were, against the spine. llcrc the instrument 
meets with a certain dep.rce of obstruction, which is partly mechanical and 
partly occasioned by sp:i!'=-m of coustrictors of the pharynx, and, on this being 
O\'crcome, pnsscs on with a 1mdden slip, again to meet with a degree of 
constriction on bcin!! withdrawn. 

In numerous exp'eri111('nts on the dead body that I han made on this point, 
I have very frequently found that the instrument had 1>asl'=-ed into the resophagus, 
when, from the sen!'=-atiou it gave. those who had introduced it felt confident 
that it had entered the tiir·pn~Saf!CS. Jn fact, the shape of the sponge probang, 
as it is alway!'=- sold (fif!". 292) 1 is H1ch that it cannot be made to enter the larynx, 
and to pass heyond the \'Ocal cnn.ls in the dead body1 without the employment 
of a considcr:,ble degree of force, and by means of those manipulations which 
are alone admissible in the livinJ? patient. A probang, with a short cur\'c, such 
as those that are uniformly employed, has a natural tendency to take the direct 
passage, as it were, dowu the resophagus, instead of turnin~ forwards to enter 
the larynx. When the curve is much increased, as in an ordinaryeathetcr, 
the sponge may, during life, be passed between the lips ... of the glottis .. but it 
cannot even then be made to pass between and below th~ YOcal cords, in con· 
E:cquence of the curve being too large to be admitted into the diameter of the 
trachea. The evidence of the New York Academy Commission fully wanant8 
this statement; for the reporters remark, that notwithstanding the most pel'Se· 
vering efforts with the whalebone slightly bent, as used by Dr. Green, and with 
patients who quietly submitted to the test of experiment., the results were 
entirely negative. In no instance did it enter the trachea. In two instances, 
with the whalebone cw·vcd lil.·e a common rathfter, the sponge was thought to 
ha\'e entered the lal'ynx, but with l'cpeated attempts it could not be forced 
between the vocal cords, and the suffocation was so great that it was necessary 
to withdraw the instrument. 

'l'he fallacy of the sensations of the surgeon is well illu~trated in the following 
extract. from the report of' the Commission of the New York Acadcmy:-uwe 
witnessed in cases 11 :iml 21 the fallacy of Dr. Green's opinion as to the succeiss 
of hi s experiment, though ba!'led on 80 large an experience. In both instances, 
whilst positive that he had successfully passed the instrument (nn elastic tube) 
into the trachea, the patient vomitecl thrullgh the tube, and thus demonstrated 
his error." 

From these obserrntions, then, I would conclude that the sensations of the 
tiurgcon afford no reliable CYidence as to the course taken by the instrument. 

3d. In asserting that the sponge probang can be pa~sed into the air-pa~sages, 
much reliance has been placed 0 11 the an:ilo~y afforded by the introduction of 
tubes for the purpose ol' artificial respirntiou, and in the occasional inhalation 
of foreign bodies. Docs any such am1lof!"y really exist? I tbiuk not. It 
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seems to me that so very different a de~ree of irritation would be set up by the 
introduction of a smooth, well-oiled tube of 8mall calibre, throug:h which the 
patient can breathe, and from which con:sequently there is no risk Or suffocation, 
and the pa,.sa.ge of a caustic sponge, which not only woul<l stimulate the part 
\'iolently, but would necessarily induce temporary asphyxia by blocking up 
mechanically the air-passage, that no analogy can be drawn from the one case 
to the other. 'l'o do so, seems about as t·casonable as to in for, that Lccausc 
a. gum-elastic or sih-er catheter may be passed along the urcthra1 therefore a 
whalebone rod, tipped with a. sponge soaked in a cau:stic liquid, might aleo be 
introduced into the bladder. 

With regard to the introduction of foreign bl)dies into the larynx. it appears 
to me that there is no analogy whatever between this accident and the pa:;sa~e 
of the caustic spange. In the one case, the pnl't~ are taken by smpri~e, the 
foreign body being accidentally sucked into the chest by a rush of :ur, duri11g 
inspiration, through an open glottis. In the other easC', the patiC'ut is prepared 
for what is about to take place, involuntarily and in~tinctively rc:s:.sts, and, hold
ing his breath, keeps the glottis closed. 

Rut setting aside this question of analogy, which is of little moment, is the 
introduction of tubes, even into the larynx so very easy and simple and certain 
a procedure as some writers seem to suppose it to be? On the dead body, 
undoubtedly nothing is easier than to pao;s a catheter into the larynx, and down 
into either bronchus; but is it so in the li\'ing? 'l'hat excellent surgeon, .i\lr. 
Porter, of Dublin, when speaking of the introduction of Desault's tubes through 
the rima gfottidis, in cases of cut-throat, says : "Awkward and reiterated attempts 
produce inconceivable distress, and e'Ten when performed with the utmost 
dexterity, it must unavoidably excite cough and restlessness." And again : 
"Every time the instrument touches the larynx, the patient becomes anxious 
and restless; he tosses himself about, and coughs convulsi\'ely; and each motion, 
whilst it increases his own distress, renders the performance of the operation 
more difficult ..... Can such a. patient endure the irritation that a few m~· 
men ts' unsuccessful poking at the rima glottidis will inevitably oec;i!'livn ?'' The 
truth of these remarks must be acquiesced in by every surgeon who has e\'Cr 
attempted the operation there described. 

Ou this point, the evidence of the New York Academy Commission is pccu. 
liarly valuable. That Commission, in its inquiry, employed two tubes, the size 
of a No. IO catheter: one, selected by Dr. Green, was slightly bent at its ex
tremity, and was one of the kind employed by him in his practice. The other 
consisted of a catheter with a wire stilette, bent with a cur\'e, the segment of a. 
circle six inches in diameter. This tube does not appear to be used in practice, 
but was employed for the purpose of comparison. The result of the experiments 
with these tubes was, that Dr. Green (who was the only one that employed it) 
failed in passing the tube with the small curve in thirty-fi,,e out of thirty-eight 
trials, or in about ninety-two per cent. of the cases; and that the tube with the 
forge cun·e was passed in ei~ht cases out of thirteen; whilst thC' sponge pro-

ba!~gF~~:~~~:::r:e;i~~~,~~i1~~~~~?/~,:;:~rh :~a~a~h~i7~~trume11t best adapted 
to succeed in cath..itcrisrn of the air-passages is the tube ha,·i ng a large curve; 
whilst the least adapted to enter the trachea is the sponge probang." 

In the course of these experiments a point of much interest was elicited by 
the Comruission,-\•iz., that a patient might blow out a lighted candle, or col
lapse and inflate a bladder attached to its free extremity, through the tube, even 
though it had never entered the trachea, but had been purposely passed into the 
resophagus. 

On this thircl point, thcn 1 I think we arc warranted in the conclusion that 

~~:~{~~!t n:f~ :~~t1;~~tr 3t:~~~~ t~e:1:~ce~:r~~~'i ~~rl~~~c~i:~o ~~;~~:~~11~g;u~~:~~a~1 
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•he former instrument po:;sible1 because that of the latter is occasio1rn.lly prac
ticable; and that the introduction even of a tube of the same shape as the 
sponge probang is an operation of extreme difficu.Jty, failing in far the greater 
proportion of cases in which it has been attempted; and t1.1at the intr~duction 
of foreign bodies into the larynx is cffcctcJ under totally different conditions to 
that in which the sponge is altcrupted to be passed. 

Finally, I think that we arc fully justified in adopting the conclusion of t11c 
Commission of the New York Academy, that there is no reliable evidence that 
the spon~e probang has ever been passed through and beyond the vocal cords. 

'l'hc inhalation of the nitrate of silver in powder is most conveniently done 
by mixing it, in proper proportions, witl:r some innocuous, impulpablc powder, 
such as g-round and dried imgar. The strength may vary from oue part of the . 
nitrate of' sih-cr to twehe, sixteen, or twenty of the sugar. A small quantity 
of the powder ~o prepared should be put iDto the end of a thick glass tube, 
which has been bent nearly at right angles, about one inch from its extremity. 
'l'he suq:!;eon, placing his finger over the orifice of the straight part of' the tube, 
carries the bent end behind the tongue, over the epiglottis; he then directs the 
patient to make a sudden inspil'ation, and at the moment of his doing so takes 
away his thumb, so as to allow the powder to be drawn out of' the tube and 
into the air-passages along with the current of inspired air. In this way the 
nitrate of' silver mny, in some cases, be very convc11iently applied to the whole 
of the affected mucous surfaces without the irritation produced by the friction 
of the sponge. 

The injection of the solution of the nitrate of siher may easily be done hy 
means of the instrumcut that is hel'C delineated (fig. 293), and which I have 
bad constructed for this purpose. It consists of a silver tube, perforated at the 

FIG. 2!>3. 

b 
end 1 and ha,1ing a small piston moving in it with a sponge 'attached to its lower 
surface. The instrument is charged by dipping the end in the solution, and 
then drawing bnck the piston-rod. It is then pa!lsed into the pharynx, or be
tween the lips of the glotti~, and the fluid injected into the air-pnssages or upon 
the inflamed f'urfaees in a number of fine streams, by pushing down the piston 
and compressing the sponge. By means of this lary11yeal sy1'in[J" the nitrate 
of sil"er can be applied to any part of' the pharynx, without irritating the tender 
mucous membrane by the contact of a rough body, and by applying its nozzle 
to or between the lips of th~ glottis, the fluid ma.r be readily thrown down into 
the interior of the larynx with the greatest certainty and ease. In those cases 
in which it is wished to apply the solution of the nitrate of sih'er into the air
passagcs, I far prefer using this simple instrument to the ordinary sponge, the 
mere pres:,;urc of which upon a tender mucous surface may be a source of irrita
tion. When the mucous membrane behind the velum, or of the posterior nares 
is affected, the solution may readily be injected against these parts by turning 
the end of the instrument upwards, and then injecting it directly 011 to the 
affected surfaces. In whate\'er way the caustic is used, its application should 
be repeated about e\•ery second or third day, in order to insure its full effects 
In some instances, however, ad\'antages may be obtained by using it every day; 
in others, again, a longer interval is required than that just stated. 

In the more advanced forms of chronic disease of the larynx. the mucous 
membrane becomes infiltrated with plastic deposits, which also form upon its 
;iurface in tbe shape of vegetations, and at last run iuto ulceratiou, with much 
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:~~~0s~:~~~l~t;ct~~i~~~1~ a~~d a ~;;rc~!nut~:~~r~~ d ~~~I~~:~~· le1~~~s~f d :i~~1~8~ ,~·cri~~tct~ 
hoar.;eae:-s, cough, shortness of breath, a pale, pasty and reclcmatuus look abont 
the face, with suffu:.ed eyes and constant difficulty in breathing. Under thro5e 
circumstances there is a const:rnt tendency to acute i11fiammation supervening 
ou the chronic laryngeal disease. and the affection commonly proves fatal by the 
induction of redcma glottidis, often coming on with great rapidity. 

Nt:crosis of tli.e mrtilu!JeS of the larynx not unfrcqucntly happens in the more 
advanced forms of this alfoction, attended with all the sig11s1 cunstitutionnl and 
local, of the so.called luru11yeal pltthisii;, and by the expeclOration of' larfrC quan· 
tities of fetid puriform sputa, often streaked with blood, an<l occasionally con· 
taining m:l!!!:iCS of the necrosed aod disintegrated cartihigc. ln ma11y cases 
abscesses form outside the tube, and after much irritatio11 and distress open 
externally, and not unfrequcntly they are met with to such an extent as to 
undermine and disorganize the greater portion of the tissues of the anterior part 
of the neck. 'Yhere they correspond to the necrosed patches of cartilai:re they 
gi\•e rise to aerial fistula, through which bubbles of air escape <luring respiration. 

In the treatment of these more severe diseases of the larynx, the daily appli
cation of nitrate of s ih·er will be found of great benefit. lt should be freely 
applied to, or injected upon the mucous membrane about the epiglottis, within 
the lips of the glottis, and more especially that loose and filamentous ti&;ue 
which is extended onr the back of the thyroid cartilage, and which is commonly 
the seat of much chronic irritation, aod the chief source of the muco-purifOrm 
discharge. At the same time the internal administration of the bicLloridc of' 
mercury with sarsaparilla will often be found of g reat sen·icc, more particularly 
in tho5e cases in which the disease is of a syph ilitic character; the patient 
beiog kept in a regulated temperature, not allowed to exert his voice, and a\•oid
ing all laborious exertion. 'Vhenever acute inflammation :supervenes in these 
ca.i,es, with a tcnde11cy to oodcma. about the glottis, the patient should be nar
rowly watched, as he may readily be carried off by the su<l<len swclliug of the 
lips of the rima, or the supen·ention of spasm. In such cases :is these. the air· 
pas::;ages may require to be opened to allow of respiration to be carried on, and 
this operation must not be delayed until such time as the patient falls into an 
asphyxia! condition . 

. Nercous uifectio11s of the laryn:t occur both in children and adults. In 
children this affection, commonly called spasmodic croup, COILCS on suddenly 
and runs its course with great rapidity. The child is seized. ofl<·n without prc
,·ious warning, with difficulty in breathing, uses violent Pllun~ to iuspire, be· 
comes black in the face and convulsed, and may <lie before anythiriµ; c:in be done 
for bis relief. In other instances again he gapes and gasps a few time;,, and 
eventually reco,·ers himself with a. long deep-drawn 
whooping inspiration. In such caees as these, the F10. 294. 
treatment at the time of the fits con~ists in dashi11g 
cold water in the face, in cxpo!:iing the body to a cur
rent of cold air, and in usin~ friction to the extremi
ties. If asphyxia occur, artificial respiration must be 
kept up either throu~h ao opening made io the wind
pipe or by the mouth. 

lo the adult, these spasmodic affections of the 
larynx may couie on either from pure hysteria, or from 
irritation of the laryngeal nerves by the pressure of 
tumors or ancurisms upoo them. ln other instances 

f~~~::1 i~:~~1:~;~~~~yt01~r!~~1i~f?~b~:~t P(J~;e'~~~t~t~.soi~~ \ 
the hysterical form of the affection the ordinary remc. 
dies for hysteria, together with cold douches, will be of essential scrnce 



In some cases, however, the obstruction to respiration is so great, that the su r· 
geon may almost think it necessary to have recourse to operation. '\Yl1en the 
disease arises from irritation to the trunks of the nen-es, such a procedure is 
seldom justifiable, as the occasioning cause is usually in itself of a fatal character. 

Tumor1' or polypi occasionally form in the larynx. They are commonly gra
nular, or small cauliflower-looking bodies, though they occasiooally attain the 
size of a hnel-nut (fig. 294). They necessarily interfere with respiration, and 
at last may giYt: rise to asphyxia by obstructing the ca\1ity of the larynx. 

The windpipe nrny require to he opened either to allow of t.he formation of 
a temporary breathing aperture, in consequence of the obstruction of the larynx 
from causes that are speedily rem°'·able; or, the air-passages may require to 
have a permanent aperture cst:'lblished in them in those forms of chronic larJn
gcal disease, in which the obstruction depends upon such organic alterations of 
structure :'IS are not remediable. Amongst the conditions that require the tem
porary opening of these pa~1:::'lges may be mentioned, all acute inflammatory 
affec·tions of the larynx , together with the various nervom; or spasmodic diseases 
of this orhrnn i so aliso certain traumatic conditions may require this operation, 
as the impaction of masses of food in the gull('t inducing ai:;phyxia and not 
admitting of immediate removal, the presence of foreign bodies in the air-1Jas
Sa¥es, and cedema of the glottis from wounds of the thyro-hyoid membrane. 

The establishment of a permanent aperture in the air-passages is especially 
required in chronic diseases of the larynx, attended by thickening of the mucous 
membrane, abscess, or necrosis of the cartilages, and in fact such conditions as 
do not admit of removal; so also in polypi of the larynx a permanent opening 
below .the opstr.ucted point may b~ req.uired. . 

It ts a quest10n whether the wmdp1pe should be opened 111 cases of croup. 
Were croup merely a disease of the larynx it would doubtless be proper to per· 
form the operation; but it has been incontestably shown that in this affoction 
when it is severe, the iufbmmation is not confined to the larynx, but. usually 
extends down the bronchi even to the luags, which become engorged a11J. 
affected 1 so that death very commonly results from this cause. as much or more 
than from the laryngeal disease. H ence opening the trachea alone will not 
suffice in saving life in the majority of instances, as the child will ultimately 
die of broocho-pncumonia. Jn this respect, the result of' tracheotomy in croup 
differs remarkably from th::it of the same operation for acute laryngitis in the 
adult. A serious objection also to the performance of this operation in croup 
is the difficulty uttcnding it; the struggles and screams of the child, by in· 
creasing Lhe tcuJcucy to spasm, interfere materially with the surgeon 's attempt 
to open the windpipe. Indeed I have known more than one case in which the 
bleeding was so profuse as to prove fatal. But although, as a ~eneral rule, I 
fully agree with Porter in strongly reprobating' this practice in croup, yet cases 
arc doubtless occasionally met with, in which the disease is so clearly limited to 
the larynx-the respiration being free throughout the lungs and bronchi-that 
the surpeon may feel himself justified in endeavoring to 8avc the little patient, 
strug:glrng against overpowering asphyxia, by opening his windpipe. In several 
cuch cases, to which I have been called by other practitioners, and which were 
apparently most favorable to the operation, I have considered myself justified in 
doing this, though in no instance have I as yet succeeded in e'\"entually saving 
a child by this operation; and I think that the general experience of surgeons 
in this country is unfavorable to its performance. Trousseau, who stroogly 
ad\'ocates tracheotomy in croup, has, however, published a large number of' 
successful cases in favor of this proceeding. But even in Paris it is not a Yery 
i:UCCC.ssful procedure; thu:s it appears that at the H os1Jital for Sick Children i11 
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that city, the operation has been performed 215 times in the last five years, and 
that of these only 47 were cured. Unless we a1'sume that the disease, aE. occur
ring in Paris, is difforcnt from the form of croup we meet with here, I think it 
may fairly be doubted whether an operation cou ld be necessary in many of these 
instances, and whet.her a large proportion of the child ren might not have reco
vered under ordinary medical treatment. 

When it has been determined to open the windpipe for acute disease, more 
especially supen·cni ng on chronic laryngitis, the less delay there is in h:wing 
recourse to operation the better, as the patient may at any moment be seized 
with laryngeal spasm, and be carried off. The operation ought always, however, 
to be completed, even though the patient has apparen tly expired before the 
windpipe has been opened, for resuscitation may, even in these extreme cases, 
be effected by artificial respiration. When life hangs on so slender a th read as 
it does in urgent cases of ls.ryngeal obstruction, the first touch of the knife may 
cause a spasmodic seizure that ma.y give rise to apparent death. I t has twice 
happened to me to operate under such circumstances, and in both cases to be 
fortunate enough to save the patient's life. 111 one case to which I was called 
about five years ago by my friend l\Ir. E. Baker, the patient, an elderly woman, 
was apparently dying from the supervention of acute upon chronic laryngeal 
disease. I lost no time in making an incision into the erico-thyroid membrane, 
Lut at the first touch of the knife she sunk back apparently dead. 1 immedi
ately completed the operation, and introduced a large 1:1i1Yer tube, through which 
the lungs were inflated, when, in the course of a few minutes, the action of the 
heart recommenced, and the patient eventuall y reCO\'ered. She has never, 
however, been able to breathe without. the silver tube, which she wears in her 
windpipe up to the present time. In another case to which I was hastily sum
moned by my friend :Jlr. Tweed, I found the patient, a you11g woman, in the 
last stage of asphyxia from acute disease of the larynx. I immediately pro
ceeded to operate, with the assistance of my then house-surgeon 1 l\Ir. Lister. 
As the patient's neck was short and thic k, and the veins excessively turgid, 
there was profuse hemorrhage on the first incisions being made; whilst waiting 
a minute or two until this would cease before opening the windpipe, the patient 
fell back and apparently expired. I lost no time in plunging the scalpel into 
the crico-thyroid membrane, and cutting dow n through the cricoid cartilage, so 
as to make a free aper ture into the nir-passages. On endeavoring to set up 
artificial respiration, 1 found the chest clogged with inspissatcd mucus, whi<:h 
prevented t.he entrance of air io to the luugs; the lifo of a._ fellow-creature 
being nt ~take, and depe ndent on the immed iate and full estabhshwcnt of arti
ficial re~piration, I folt there was only one thing to be done, and that was to 
empty t.he chest of the matters that loaded it, and that this must be don~ 
iustanta.neously. I accordingly applied my lips to the wouud and sucked out 
three or more mouthfuls of blood and mucus, when I had the satisfaction to see 
that air could be got to ente r the lunh'"S· By keeping up artificial re~~iration 
for some time, the heart began feebly to act, t.he face to become less hv1d, and 
the circulation to be re-established; the patient eventually did well, and is now 
alive and in good health. 

In opening the windpipe, the surgeon has the choice of two situations, in 
which he may make the aperture,- either in the crico-thyroid me1~1brane by 
lary119ufomy, or in some part of the trachea by tracheotomy. Besides these 
t.wo cstabli:shed operations, some surgeons baye performed a third,-larynqo
tnic:lteolum/;, by opening the membrane and dividing the cricoid cartilage w1tL 
the upper rings of the trachea. 

Whichever operation is performed, so soon as the windpipe is opeuet.I, the 
patient is seized with an attack of spasm and couvulsiYe cough, often at.tcuded. 

~s=~~h o~t~b~g~~~ t~~~u~~tr~~!' ~~~:ll:a~~~~~h i~h~e:~;1~~~~ga1~~c:~r~:~. by.;~~ 
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patie~t1 however, soon recovers.himself, and then breathes naturally and cai-ily, 
the signs of asphyxia disappearrng. 

Lm·yngotomy is an easy operation, the crico-thyroid membrane is almost 
superficial, and may readily be reached by making a vertical incision in ihe 
mesial line, between the sterno-thyroid muscles, about an inch in length, and 
then a cross . cut through the membrane with an ordinary scalpel. The air
passagc hanng thus been opened, a silver tube, cun'ed on the flat, may be 
readily introduced and retained by tapes round the neck. 'J.'he only trouble
some result that mm occur in this operation is the wound of a small arterial 
branch, the inferior laryngeal, that crosses the membrane. I have ne,·cr 
any trouble arise from this, but should it occur the hemorrhnge would 
be arrested by pressure or ligature. 

'l'mdu,otom.I/ consists in makin,;r an opening into some ~art of the trachea, by 
exposiug the tube and cuttin~ across one or more of its rings. 

In performing trncheotomy the patient's shoulders should be supported with 
pillows, and his head be thrown as much back as practicable. An incision 
about an inch and a half in length should then be made with a S<'alpel directly 
in the mesial line from the cri coid cartilage downwar~s. After dividing the 
integuments, any veins that present thcmsch'es should be avoided as c:i.rcfo\ly 
as possible, being held aside with a blunt book. l3y using the point of the 
scalpe l to a limited extent, and dilating the deeper portions of' the incision with 
it3 handle or with a director, the trachea may be reached with safety; it mus~ 
then be opened by pushing the poi nt of the knife, with its back turned towards 
the sternum, between two of the ring-s, and cutting upwards, through about 
three of them (fig. 295). The t.ubc must t.hen be introduced and retained by 
tapes round the neck. 

This operation is often attended by extreme difficulty, and not unfrequcntly 
with a considerable amount of danger. The difficulty in exposing the tube 
increases greatly as the incisions approach the sternum, and are far greater in 
stout short-necked persons than in those of a different development. 

'l'here arc three situations in which the trachea may be opened, either above, 
underneath, or below the isthmus of the thyroid body, ,which usually crosses tbu 
air-tube opposite its third or fourth ring. Above the isthmus, the trachea is 
comparatively superficial, and is uot covered by any venous plexus, nor docs 
any other source or ditliculty present itself11to the surgeon. Where the i ~thmus 
crosses the trachea, this tube is overlaid by a venous plexus as well as by the 
glandular structure. Below the thyroid gland, the air-tube is overlapped by the 
sterno-hyoid and stcrno-thyroid muscles and by the inferior thyroid veins, which 
arc of large size, together with i:;omc tracheal branches from the inferior thyroid 
artery; and not unf'rcquently an irregular arterial branch ascends in this situa
tion in front of the trnchea. to supply the thyroid body. The carotid :irtcries 
also are in clo,sc relation to the vessel on either side, and opposite the episternal 
notch it is crossed by the left carotid and by the innominata, which vessel has 
been seen by l\lr. Macilwain to cross the tube at the very point where tracheo
tomy is usually performed. A g-lauce at these important relations will suffice 
to indicate the difficulty that must, in many cases, occur in exposing and open
ing the trachea. This difficulty is greatly increased when the veins of the neck 
hn.vc become turgid in consequence of the pulmonic obstruction. It will also be 
seen that the trachen. is less covered, and may consequently be much more 
readily reached above, than below the isthmus of the thyroid gland; and though 
some surgeons, as Velpcau for instance, have recommended the opening to be 
made in the lower part of the tube, the greater number advise that it should be 
entered in its upper part., though tbc incision may, if necessary, be carried down
wards as low as, or eren through the isthmus. 

The difficulties occurri ng iu tracheotomy are chiefly referable ti> three causes; 
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lat, the risk of profuse hemorrhage; 2d 1 the difficulty in opeuing the air-pa1:1-
sage; and 3d, trouble in introducing the trachea-tube. 

1st. The hemorrhage in thi!'l operation may occur either from arteries, veins, 
or the tbyroid gland. Arterial heruorrhaµ-e is less frequent and troublesome 
than the bleeding from other sources. When it occurs it chiefly ha ppens from 
the wound of some anomalous branch, or from that of the small trach<'al ves::el~. 
l)csault has however mentioned a fatal case in which death arose from a wound 
of the carotid. 'l'he arterinl anastomosis of the isthmus of the thyroid body 
mny, if this part be enlarged, occasion some difficuly in the performance of the 
operation 1 but the main source of danger unquestionably proceeds from the 
ycnous bleeding Not only arc the plexuses of veins of large size, more particu
larly where they cover the lower part of the trachea, but as has already been 
observed they become immen sely gorged by the asphyxia that necessitates the 
operation. H ence, when wounded1 the bleeding may be so abundant as scarcely 
to be controllable1 and may retard very greatly the after.steps of the operation. 
:'!Jany surgeons of authority in these matters, advi$c that the windpipe should 
not be opened so long as the bleeding is abundant, lest the blood entering the 
bronchi and lungs through the aperture, asphyxiate the patient. I think1 how
ever, that. in many ca~es the best way lo arrest this hemorrhage is by opening 
the trachea, and thus enabling respiration to go on, for as the lungs unload 
themselves the bleeding will cease. 

2d. Another difficulty in tracheotomy :-:ometimes consists in opening the tube 
after it is exposed. In consequence of the convulsive breathing of the patient, 
the sterno-mastoids are put upon the stretch, thus increasing consider::ibly the 
depth of the wound in the ueck, and at each short and gasping respiration, the 
air-tube is rapidly pumped or jerked to and fro 1 approaching to and receding 
from the surface in such a way that the scalpel cannot. be thrust into it, with 
safety. In order to do this with the least risk1 a sharp pointed hook should be 
v.assed between two of the rings, and the tube being thus fixcd 1 opened b~ cut
tm~ upwards (fig. 295). Or the hook being grooved along its convexity, a!! 

FIG. 295. 

Chassaignac recommends, is to be introduced under the cricoid cartilage1 the airp 
tube pulled up and opened by slidiog the scalpel along tbe gmove of this ho.1k-

Fw. 290. 

director. I have found it advantageous in some cases to open the trachea with 
a cutting-hook, such as is here represented (fig. 296). By menus of an in11t.ru· 
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mcnt of this kind, the trachea is first fixed and then diviC:."d without dan~er t-0 
the patient. The danger from l1cmorrhagc1 and the dillit ulty in opening t11e 
trachea, arc much greater in children t11an iu adults. Bcfor<' the n~c of puberty, 

this tube is deeply sentcd, covered with a qua11tity of 
Frn. 297. loo~c granula r fat, containing many veirn~, imd is of 

small size, so that a .sli~ht deviation of the inci!"ion 
to one side or the other mny readily lead the ~ur
geon astray, and into dangerous proximity with the 
carotid artery. 

3d. After the trachea has been opened, the next 
point is to introduce. in cases re<1uiring it, a proper 
tube. In the first instance, one of a conical shape 
should be employed, as it is not only introduced 
more readily than a. cylindrical one, but fills up 
compktely the aperture in the trachea, so as to 
])l'C\'Cnt the draining of blood into the lungs. In 
pas!ling the tube, some little difficulty may occa
~ionally be experienced, owing to the elaf'iticity of 
the 8idc5: of the incision in the windpipe, in conse
quence of which one of them is apt to get doubled 
under the end of the instrument. 'l'his may be 

avoided by the use of Dr. Fuller's bivalve tube introduced closed, and then 
expanded by slipping a canula into it; or one side of the cut in the trachea may 
be held a~ide with the forceps or a blunt hook, whilst the tube is slipt under the 
other. ] f' tl10 rings of the trachea, arC' very rigid and unyielding, the silver 
tube may most conveniently be introduced by expanding tl1e incision by means 
of the trachea-forceps (fig. 297), and then passing the tube between or under 
their bbdes. 

My friend and collea~e, Nr. II. Thompson, has recommended a very simple 
and mol'it ingenious mode of opening the trachea, by which the dangers and 
difficulties of the old operation, such as haYe just been described, are in a ,great 
measure avoided. This operation consists in making the puncture at once into 
the windpipe by means of the trachcotomc as here depicted (fig. 298)1 which 

serves at the same time as a guide to the tube into the opening. By mean:- of 
this instruOJ('nt a puncture is made tronsverselg through the skin and cellular 
tissue, and between the first and second rings of the trachea, so that the carti· 
la!'!eS arc not injured. Wh('n the blades have been introduced they should be 
held there by the left hand. and the screw in the handle gm.dually turned, so 
that the separation of the blades may dilate tlie contipuou~ structures uutil the 
aperture is sufficiently large to allow a tuhe to be introduced. 

l\lr. rrhompson states that the propC'r point for introducing the instrument 
may always be determined by fl'eling for the projection of the cricoid cartilage, 
and defining its lower border clearly with the finger. The point of the instru
ment should then be introduced transversely in th(' mesial line a quarter of an 
inch below this cartilage, when it will enter the space between the first and 
second rinµ:l'I. 'l'hc 1'Crcw is then t.o be turned, the blades expanded, and the 
tube introduced, as abo\'c describ('d. 'fhis opcl'a.tion is certainly one of tho 
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E-afcst, easiest, and most speedy modes of opening the trachea, and appea. .. s to 
be a very great improvement upon the ordinary methods of performing trache
otomy. lt is not, however, applicable to children, nor would it, I think, be 
desirable to ba\·e recour.sc to it in those cases iu which the trachea requires to 
Le opened for the extraction of foreign bodies from the windpipe, as the \'ertical 
incision tends to facilitate their c~cape. 

On comparing lracheotomy as ordinarily performetl, with laryngotomy, I think 
there can be little doubt that the surgeon should give the preference, in all 
cases where it is practicable, to the latter opemtio11 1 on account of i~ greater 
i-implicity, safct?·, and rapidity, though in these respects it appears to be equalled 
by the method rntroduced by ~Ir. rnwmpson. In all those cases in which the 
obstruction to respiration is dependent upon inflammatory effusions into the sub
mucous cellular tissue, whether it be dependent upon idiopathic or erysipclatous 
laryngitis, or upon the irritation and inflamma.tion excited by swallowing boiling 
water or the stronger acids, the swelling, for reasons that ha.\'e already been 
mentioned, never extends below the true vocal cords; hence an opening into 
the erico-thyroid membnrne will always be below the seat of obstruction. An 
objection it is true has been urged to laryngotomy in the!le cases, that it docs 
not allow of the patient wearing a tube without much irrit.'.ltion being induced. 
This, however, I ba,·e not found to be the case in my practice. I ban at pre
sent twd patients under obsen•ation, in both of whom I introduced a silrnr tube 
in this situation a considerable time back, and in whom no special irritation has 
been occasioned by it. In one case the tube has been worn for eight, and in 
the other for nearly fin years; the larynx in both instances having been nearly 
completely occluded by chronic disease. When the windpipe requires to be 
opened for the extraction of a foreign body, tracheotomy should be performed 
in preference to laryngotomy, as the latter operation docs not admit of sufficient 
space for its expulsion or extraction. 

In children, tracheotomy is almost always a tedious and often a dangerous 
operation, the exposure of the trachea rel1uiring Ycry careful dis:::cction, and 
much time being often lost before it can be punctured, owing to the free hemor
rhage which usually occurs. 

lo my opinion, laryngotomy is the operation that should , as a general rule, be 
preferred, and this opinion is based on the following reasons: -

ht.. That as iu laryngotomy the air-tube is always opened below the scat of 
obstruction, there can be no necessity to make an aperture further from the scat 
of di.:<case. In laryngitis, whether thut affection assume the acute or chronic 
character, the obstruction in Lreathing is in a great measure mechanical 1 and 
dependent upon the infiltration of the subnwcous cellular tis.<:ue of the larynx, 
aud partly of the large plane of this ti.:<suc, which lies behind the box of the 
larynx, and which, by expanding, as it were1 into lhe pharynx, obstructs deglu
tition, and af1erwards, by the extension of this swelling and infiltration to the 
lips of the glotti.3 and the interior of the larynx, causing an impediment to the 
entrance of air into the bronchi . But, as has been pointed out by l'llr. Prescott 
Hewett, this submucous cellular tis:::ue tcrruiuatcs at the true \'Ocal cords, where 
the mucous membrane becomes directly applied to the subjaccnt fibrous struc
tures, the swelling and consequent mechanical impediment is confined to the 
limits of the thyroid cartilage, and any opening wade below this will clear the 
lowest limit of the disease, which is always accura.tely and almost mathcmatic:1lly 
bounded below by the vocal cords. Uencc an aperture in the crico-thyroid 
membrane is quite as effectual as 011c in the trachea. 

2d. Laryngotomy is a far safer operation than tracheotomy. On this P?int I 
nccJ scarcely dwell; a glance at the anatomy of the }Jarts concerned will bti 
sufficicut to c.stablish it. The crico-tbyroid membrane is nenrly subcutancou5, 
and no parts of importance can be wouode<l iu opening it, if we except tho 
b1uull iuforior laryngeal artery, which crosses it, an<l which might be cut acro!:!tl, 

4; 
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but from which I have never seen any trouble arise. The trachea, on the con
trary, is not only deeply seated, but CO\'Crcd by a large plexus of' blood-vcs,..eJs1 
which, when rendered turgid by the asphyxiated condition that exists when 
these operations arc required, pours out a large quantity of' dark blood. and thus 
seriously embarrasses and delays the surgeon at a time when the lifo of the 
patient depends on the speedy admission of air to his lungs. 

3d. Laryngotomy can be much more quickly performed tli:rn tracheotomy. 
This I look upon as an inestimable advantage in many of the cases requiring 
operation; a few seconds, more or less, being sufficient to turn the balance either 
in favor of life or of death. The rapidity with which laryngeal obstruction -
partly mechanical and partly from spasm - sets in, is sometimes so great, more 
particularly when an acute inflammation super\'encs on chronic discai:c of the 
larynx, that li fe may be extin~uished before the surgeon has time to open the 
windpipe, if he endeavors to do so by tracheotomy. In extrcnic cases, such as 
where the lungs have become slowly engorged, the action of the heart is already 
enfeebled, and a sudden spasm occurring at the glottis, will at once place the 
patient beyond reco\'ery. But eyen though life appears for the mom<:nt extinct, 
it is the imperatil'e duty of the surgeon to open the air-passages as speedily as 
possible, and to endeavor, by means of artificial respiration, to recall the flicker
ing spark; and it is impossible to experience a greater satisfaction in the exer
cise of our profession, or to witness a greater triumph of art, than in thus 
snatching a patient out of the very jaws of death. 

It is a practice with some surgeons not to open the windpipe until all, or 
nearly all, the bleeding has ceased. But in this way much valuable time may 
be consumed, and the patient may be fatally exhausted by a tedious and pro
longed operation, and by tl1c lo~s of an unnecessarily large quantity of blood. 
1'he hemorrhage in these operations is almost entire ly of a venous character, 
:rnd is, in a great measure, dependent on the di8tcnsion of the veins of the neck 
that occurs in asphyxia, as the result of the accumulation of blood in the right 
cavities of the heart, consequent upon the obstructed circulation through the 
lungs j and the bleeding will C'Ontinuc so long as that obstruction remains unre· 
mo\'ed. But as the respiratory process is re-cstabfo,hcd, this obstruction to the 
pulmonic circulation diminishes, the cardiac cavities become unloaded, the 
venous turgcsccnce of the neck subsides, and the hemorrha~c proportionately 
lessens. This I have repeatedly found in asphyxia artificially induced in ani. 
mals, and ha\'e more than once seen in the human subject in cases in which it 
has become necessary to open the windpipe at once, without waiting to arrest 
hemorrhage. Il ence, except in those instances in which an arterial twig or 
large venous trunk has been wounded, and which must, of course, be secured, 
the occurrence of bleeding, though tolerably smart, need not deter the surgeon 
from opening the windpipe; as the relief afforded to respiration will induce a 
corresponding and rapid dimunition in the venous turgcscencc of the neck, and 
in the consequent flow of blood from the wound. 

'l'rachea.tubes should be of such a calibre throughout as to admit of rcspira· 
lion being carried on through them without any effort on the part of the patient. 
Many of those that are to be met with in the instrument-makers' shops, though 
very wide at the mouth, arc far too narrow and contracted at the lower aperture 
to allow a free and unimpeded passage for the air of' respiration, being made 
very conical in order to admit of easy introduction, and to occlude completely 
the opening in the windpipe, so as to pre\'ent the entry of any blood by the side 
of the tube. 1.'he disadvantage attending this mode of construction may in a 
great degree be remedied, by having a longitudinal opening like the large 
eye of a catheter cut in the side of the tube, immediately above the inferior 
aperture. 

Oue great diffi culty that the surgeon has to meet in cases of tracheotomy or 
bryngot.omy is to keep the tube from being clogged and obstructed by mucus. 
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It is usually stated that the tube may be kept clear by the occasional introduc
tion of a feather, of a piece of sponge fixed to a stick, or a bit of lint wrapped 
round a. probe. In this way it is true that the frothy or spumous mucus that 
tollccts in the tube may be readily enough cleared away; but this simple means 
will in very many cases be ~ound t~ be quite ine1foctual in removing another 
kind of mucus that in ccrt~un conditions rapidly accumulates to a considerable 
extent within the tube. On examining a trachea-tube that has been worn for 
but a few hours, it will be found that its interior becomes gradually lined by a 
coating of dry, gummy, and very tenacious mucus, which is so firmly adherent 
to the metal as to render it necessary, before the tube can be properly cleaned, 
to detach this lining by means of a penknife or pointed probe; or, what i::: better, 
by pouring boiling water through the tube. This tenacious mucus, collecting, 
as it does, in largest quantity at the inferior aperture, and at the curve of tho 
trachea-tube, may block. up its calibre to a very great and dangerous extent, 
whilst the mouth of the tube appears to be perfectly pervious and free, and 
though feathers and pieces of stick, armed with sponge or lint, ha,,e been intro
duced from time to time; but these, passing onr this dry ruucus, are quite 
unable to detach it from the side of the tube, aud merely bring away the sputa 
and more frothy mucus. 

Mr. Obre has devised a very simple means to remedy this inconvenience. It 
consists in the trachea-tube being made of uniform calibrt! throughout, and 
having an interior tube accurately fitted to it1 and projecting about one-eighth 
of an inch beyond the lowerextremityofthe outer tube. It is in the projection 
of the internal tube beyond the lower end of the external one that the great 
utility of this contrivance consists. If the two tubes are of the same length, or 
still more, if the innermost tube be the shorter, a plug of mucus may be left at 
the end of the outer canula., on the withdrawal of the inner tube. But if this 
be the longer of the two, the end of the outer tube will be effectually cleared 
every time it is withdrawn, which may be done as oiten as any mucus collec~1 
without in the slightest degree disturbing the patient. The two tubes are 

F10. 299. FIG. 300. FIG. 301. 

fixed by means of a button, attached to the edge of the outer one (figs. 299, 
300). I have found it convenient to have the ordinary set of three trachea.
tubes made in this way, the internal tube being the largest, the middle the 
next in length, and the external the shortest. By this arrangement the smaller 
trachea-tube is made to serve the purpose of the internal canula. When used for 
laryngotomy, these may conveniently be curved on the flat (fig. 301), their longest 
diameter being lateral instead of antero-posterior, thus adapting themselves t.c 
the form of the aperture in the crico·thyroid membrane. 
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Parotitis or rnumps is _a common affection, esp~c i alIJ.' io chil<lren, though H 
not unfroquently occurs rn adults . It usually amcs from cold and wet, and 
is frequently infectious. Both sides of the neck are usually affected, and thf' 
swelling, stiffness, and pain are often considerable, though it very rarely happens 
that suppuration occurs unless it be in the lymphatic ~lands of the neighbor
hood. Metastasis, though of rare occurrence, has been described as occasionally 
happening to the testicle or breast. '.l'he treatment for this affection is of a 
simple character, the application of hot fomentations and leeches if it be severe; 
the administration of saline purpatives, and, as the affection is on the decline, 
frictions with caruphorated oil will hasten its resolution. 

Tumors of the parotid itself Ul'C not so frequent as morbid growths situated 
upon or in the vicinity of this gland, yet occasionally thC'y occur either upon it, 
or consist in an actual transformation of its structure. rl'he tumors usually met 
with licre are of a fibrous nature and oflen encysted; they are hard, deeply 
attached, but yet monLle on careful manipulation; round 1 and often attain a 

F10. 302. 
very great size, up to that of a cocoa-nut 
even (fig. 302); the skin covering them 
is thin but not adherent, and not unfre
quently a net-work of nins covers the 
mass. 'J'hci:c growths frequently send 
prolongations under the lower jaw, and 
then occupy the whole of the space 
between its an.~de and the mastoid pro
cess; when firmly bound down, they 
involve the blood-vessels and nerves in 
this important region, comiu~ into rela
tion with the st.yloid process and its 
muscles, and even pressing upon the 
pharynx. In consequence of the larg-e 
size that these tumors may attain they 
have a tendency to produce atrophy of 
the parotid, and often by interfering 
with the cerebrnl circulation occasion 
Yarious con~cstive symptoms about the 

brain. In some cases the parotid may undergo cancerous infiltration, the tumor 
then prcscntiu1! the characters and running the course of the ordinary forms of 
lll:llignantdisease. 

Tt. is of importance to effect the diagnosis in their early stages between the 
non-malignant and the malignant varieties of this affection. In the fibrous 
tumor there i6 always mobility, and although the attachment may be deep, the 
skiu is not involved, and the outline of the mass is usually well defined, square1 

and somewhat lobulated. In the scirrhous growth there is no mobility, but the 
mass is solidly fixed, itR outline is ill-defined, the skin soon assumes a reddish. 
purple color, brawny, and presents the usual eb:m1ctcrs indicative of subjacenL 
malignant action. When these tumors are medullary, they grow with conl';idcr
ablc rapidity, feel soft, pulpy, and are ill-defined in their outline, especially 
under the ear and by the ramus of the jaw. 

In the treatment of these tumors1 extirpation i1-1 necessarily the only cour!;e 
t.bat. can be adopted; aud this should not be attempted if the disease be malig-
1iant in its characters; for as it would be impossible to ~et away its deeper 
attachments, the growth to a certainty would easily return. Even if the disease 
be of a. simple character, care must he ta.ken that every lobule and prolongation 
be extirpated, for if any is lcft.1 howeyer small, it will, without doubt, become 
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the nucleus of a new tumur. In removing tumors in this situation, the super~ 
ficial incisions should br. made free 1 and either longitudinal or crucial, so that 
the whole mass may be fairly exposed. 'l'he edge of the knife must then be 
direct~d against it, and the dissection carried on from below upwards, so that 
one dn·ision of the blood-vessels supplying it may be sufficient. After the 
tumo: ~as been ."'.ell loo~encd by th~ division of investing fasc~re and structures, 
and 1t is surprising how movable 1t often becomes after tins . lrns been done, 
though it may previously appear to have been incorporated solidly with the 
subjacent tissues, it should be taken hold of by the hand or a large double hook, 
and drawn well forwards whilst the deep dissection is being carried on. In 
prosecuting this, the surgeon must particularly guard against wounding the 
external carotid artery and the portio dura nenre, which are especially exposed 
to injury. In some cases the division of these structures cannot be prcvc11tcd, 
as they are incorporated in the mass that is undergoing removal. The hemor
rhage under these circumstances would of course be abundant

1 
but may imme

diately be arrested by the ligo.i.ture of the divided artery i indeed, in nio.:;t cases 
the bleeding is profuse, owing to the unavoidable section of nutrient vessels and 
of large subcutuneons veins, but may generally be readily arrested by tigature 
and pressure. In other instances, however, by keeping the edge of the knife 
carefully ag:ainst the tumor and by drawing it well f0rward 1 so as to loosen it in 
its cellular be~ at each stroke of the scalpel1 remo,·al of the morbid mass may 
be effected without the division of any important vessel or nerve. After the 
extirpation of some small tumors of a fibrous or encysted character lodged in 
the substance of the parotid, there is often a great ~endcncy to copious secondary 
hemorrhage, req_uiring pressure1 or even the a~phcation of the actu.tl cautery 
for its arrest. Excision of the parotid itself 1s occasionally spokeo of, but is 
very rarely if ever done. I believe that in most, it' not all, the cases in which 
it is stated that complete removal of this gland has been accomplished, tumors 
overlaying and compressing it, have been mistaken for it. It is evident that a 
dise:ised parotid could not be removed without the division of the external 
carotid and the portio dura. 

Tumors of the neck. Besides tumors in the parotid region, fatty, fibrous, 
and encysted growths are not unfrequently met with in the submaxillary space, 
and in the posterior triangles of the neck. In these situations they may occa
sionally attain a considerable size, though they seldom extend very deeply, 
being superficial to the deep fascia. Hence when the integuments and superfi
cial structures covering tbein are divided , the growth may be insuhted with 
sufficient facility, its fixity being in a great measure due to its being bound 
down by the investing fascia. rather than to its having contracted deep adhesions. 
Before determining upon the removal of a tumor situated in one of tLe triangles 
of the neck, it is necessary that a diagnosis be effected of its nature, and that 
some opinion be formed of the probable extent of its deep attachments. 

'l'he first point to ascertain is1 whether it be simple or malignant. If simple, 
it will usually have been many years in growing; it will be hard but not stony, 
Jobulated or somewhat square.shaped; the patient's general health being good. 
It will generally be found to be movable, though not perhaps to any great 
extent, and will present no sign of incorporation with neighboring structures; 
the fi~res of the platysma will not appear to spread over it, and the sterno
masto1d may be traced to one side of or below 1t. Under such circumstances 
the removal of the tumor may be undertaken by any surgeon possessing a fair 
share of anatomical knowledge and manual skill, with every prospect of success. 
But if the tumor be of stony hardness, have implicated the skin, be immovable, 
the whole head moved on any attempt at drawing it aside i if it be definecl 
under the jaw and car, or rapid1y growing, soft and pulpy to the feel, deeply 
seated under the angle of the jaw, evidently below the platysma and deep fascia 
of the neck, and pos.sibly beneath the sterno-mastoid, then no attempt at 
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extirpation should be undertaken, as the mass could either not be removed 
with safety, or if it were by any possibility extirpated, then necessary contami
nation of the neighboring parts would certainly lead to a speedy recurrence of 
the disease 

A peculiar cystic tumor, the hydrocele of the 11ecl.·1 has been clescribed by 
Maunoir and J>hillips. 'fhe disease usually appears in the posterior inferior 
triangle, forms a largish bladder-like tumor, unilocular in some cases, multilocu
lar in others; filled with a yellow or chocolate-colored sero-albuminous fluid, and 
may attain so large a size as to interfere with deglutition and respiration; the 
skin covering these growths is not discolored, but thin and expanded. The treat
ment consists in the introduction of a seton after the rumor has been tapped. 

Enlargement of the lymphatic glands of the neck either terminating in chronic 
induration or abscess, is of such common occurrence as to constitute perhaps 
tlie most frequent form of glandular enlargement. 'l'he tumors thus formed, 
present nothing peculiar in their progress or treatment when occurring in this 
situation, except that when abscess forms it should be opened early by a small 
incision, and in such a direction, corresponding to the natural folds of the skin, 
as to leave as little scarring as possible. 

The thyroid gland is subject to various chronic enlargements which commonly 
go by the name of b1·onchocele. It may be simply hypertrophied, and may then 
attain a very considerable size; in some cases forming an immense lobulated 
tumor on the forepart of the neck, such as is met with in various districts of this 
country and of the continent, in which the disease is endemic. In the majority 
of instances these tumors are, however, of but very moderate size, commencing at 
first as a mere fulness and uniform or rounded enlargement of the isthmus, or 
of one of the lateral lobes of the thyroid gland, and gradually iucreasing, until 
perhaps by the pressure of the growth confined between the stcrno-mastoid 
muscle and the deep structures of the neck, respiration and deglutition become 
seriously affected. There is a remarkable connection between tumors of the 
thyroid gland of this kind, and a general anemic condition of the system. In 
London nothing is more common than to find a certain degree of brouchocclc in 
pale anJ bloodless women and girls; indeed so frequent is the coincidence that 
it is impossible not to regard it in the light of cause and effect. 1\Ir. W. Cooper 
has pointed out the fact, that great prominence of the eyeballs is frequently 
associated with these conditions. 

In some cases cystic tumors are met with in this gland, either associated with 
general hypertrophy of it, or occurring independently of this. These cysts, 
which may be single or numerous, usually contain a dark bloody-looking fluid, 
and have often cauliflower-like excrescences projecting into their interior. In 
some iustauccs pulsation has been observed in a bronchoccle. This may either 
be communicated by the artery lying beneath it, or be owing to the very vascular 
character of the tumor itself. ln either case, when confined to one lobe only, 
care must be taken not to confound the beatings with carotid aneurism, a mis
take that I have known to occur, and the diagnosis of which has been adverted 
to at page 539. 

rl'he treatme;nt of broncbocele must vary according to the size and character 
of the tumor; when Small, and associated with anemia, and of comparatively 
recent formation, it is best treated by improving the general condition of the 
patient by the administration of iron internally, especially the iodide, with the 
external application of the iodine or iodide of lead ointment. When of large 
size, its absorption cannot, I think, be expected to take place by these or any 
other means, and the question then arises as to the propriety of having rccour~e 
to operative interference. The excision of the tumor is seldom to be thought of; 
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it~ ''a~cularity is so great. and the arterial supply that it receives from both sets 
of' thyroid arteries so abundant, that any attempt at extirpation must generally 
be attended by such profuse hemorrhage as necessarily to prevent the completion 
of' the operation. Cases have, it is true, occurred to Roux and others, in which 
lar~e bronchocclcs have been successfully extirpated; but these operations must 
be looked upon as altogether the c~ception in the treatment of' the disease; and 
cases are certainly not often met with in which a surgeon would think it proper 
to undertake so serious a procedure for an affection that is not necessarily 
mortal. In the cnnt of its being thought desirable to operate, the better plan 
would be, aft.er exposing the tumor, to enucleate it as much as possible with 
the handle of the scalpel, ligaturing carefully all the vessels di\•ided as they 
were cut. 

rrhe ligature of the thyroid arteries has been practised by some surgeons1 and 
it is stated, with a certain degree of success. 'fhe difficulties and danger of the 
operation, the uncertainty of its results, and the readiness with which the 
arterial supply would be forwarded to the tumor from other sources, have caused 
it to be but little resorted to by surgeons of the present day. The introduction 
of a seton across the tumor is occasionally attended by beneficial results. This 
operation, however, is not unaccompanied by danger; a patient on whom it was 
being performed in the neighborhood of London a few years ago, having lost 
his life by the puncture of a vein at the root of the neck, into which air was 
spontaneously admitted. 

In some instances the employment of pressure has been of use, especially in 
eoujunction with the iodine in unctions; though it is not easy to apply this 
means, and any considerable degree of it can necessarily not be borne, on 
account of the increased difficulty of respiration that is thus occasioned. In 
fact1 the compression exercised upon the tumor by the stcrno-mastoid muscle in 
some of these cases is occasionally so considerable, that it becomes necessary 
to divide its tendon subcutaneously, in order to rdi cn·e the trachea from the 
constriction to which it is thus subjected. ·when the tumor is chiefly of a. 
cystic character, the fluid contents ruay be drawn off by tapping, and an 
endeaYor may be made to get the cysts to close by inducing inflammation in 
them by the injection of tincture of iodine. 

CHAPTER LIL 

DISEASES OF THE BREAST. 

THESE affections when occurring in the female, are of great interest to the 
surgeon, not onl.y on account of th~ir great variety, but .fr?m the diffi.c~lty of' 
diagnosis attending th~rn and th~ im~ortance of determrnmg the question of 
operative interference rn connection with them. 

'fhc mammary gland is subject to certain anomalies as to_develo~ment; thus, 
in some instances, it has been found to be altogether wantmg. Sir A. Cooper 
and E'roricp both relate instances in w~ich this structure was not dcv~loped, and 
in which the ovaries were also deficient. A more remarkable anomaly con
sists in the development of a number of supernumerary breasts. Birkett has 
collected 14 reported cases, in which there were more than two breasts; more 
frequently there is but one supernumerary gland, sometimes two, and oc.casion-
2lly1 though very rarely, three have been met with, constituting l1umturle 
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rnammre. Supernumerary nipples have likewise been found to occur; two to 
e~ch breast have been met with, each communicating with the gland, and passing 
milk. 1\fost frequently the supernumerary breast is situateJ somewhere in the 
neighborhood of the normal gland, as on the anterior part of the thorax i and 
where four are developed they have been found placed in two parallel rows one 
above the other. Occasionally they have been met with in very strange situa
tions; thus they have been seen on the outer part of the thigh, in the groin and 
on the back; and children 1iave even been known to have been suckled by these 
abnormal breasts. 

Diseases of the breast seldom occur before puberty, being most frequently 
met with either during lactation, when the functions of the gland are in a high 
degree of development, or towards the termination of menstrual life, when the 
actions of the organ arc necessarily influenced by the changes that are taking 
place in the uterine system. Before puberty, the breast occasionally, but 
rarely, becomes the seat of inflammation and abscess, in all probability acci. 
dentally so, these changes taking place in it in the same way that they might 
in any other part of the body. l\lore serious disease has, however, been met 
with in the mammary gland, even at. this very early age; thus, Mr. Lyford has 
recorded a case of cancer of the breast in a girl of eight. As the period of 
puberty approaches, the breasts often swell, become hard, knotty, and somewhat 
painful, indicative of some commencing change in the generative system. In 
other cases a)?ain a precocious hypertrophy may take place, frequently attended 
with severe neuralgia in the part. When puberty occurs the breasts naturally 
enlarge, and often become tender, and occasionally one undergoes a certain 
degree of hypertrophy, increasing greatly in bulk beyond the other. 'l'hese 
various changes, though exciting alarm in females, cannot be regarded as of 
any serious importance, and seldom require more than the simplest surgical 
treatment . 

. Neural91·a of the breast occasionally occurs to so severe a degree as to con· 
stitute a positive disease, either in girls or at a more advanced period of life, 
when it not unfrequently complicates other more serious affections of this orgau. 
It is especially apt to occur in young, delicate, unmarried females of the hyste
rical temperament, though it is often met with in strong, ruddy.looking women, 
who are perhaps subject to neuralgic pains in the back, and in other situations. 
l\Iost commonly the catamenia will be found to be irregular, and uterine cou
gestion, inflammation, or ulceration, will be discovered on examination; indeed, 
of late, since the attention of the profession has been drawn to these affections, 
I have scarcely ever failed to detect one or other of these conditions in the 
uterus in cases of irritable breast. 

In neuralgia of the breast the mammary gland may be of its normal size and 
com•istence, but in some instances the whole of it is more or less indurated and 
hypertrophied. There is always much general pain and aching deeply in its 
substance, with cutaneous tenderness of its surface, and lancinating or radiating 
sensations that extend into the axilla and down the arm. 'l'hese painful sensa· 
tions are commonly increased before the menstrual period, aud not unfrequently 
alternate in opposite breasts. 'l'be diagnosis of this affection from the more 
serious mammary disease may usually be effected by attending to the superficial 
and radiating character of the pain, to the temperament of the woman in whom 
it occurs, it.s shifting seat, and the absence of any positive signs of disease in 
the breast. 

'fhe treatment consists especially in attention to the condition of the uterine 
organs; unless i-,his be done in a proper way, the disease will prove to be ex· 
cessively rebellious and troublesome to manage. By using the speculum 1 how. 
ever, when necessary, and removing any uterine initation that may be found 
by proper remedies, this affection will yield with far g.reater readiness than by 
any other plan of treatment. At the same time, anti·hystcrical constitutional 
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remedies may be employed; the preparations of iron admi11i.stered
1 
''hen neces

sary; and the local pain relieved by the application of belladonna. and opiate 
plasters, or inunctions with at rophine ointment. 

Simple hyperlrop~iy of lAe brcasl not unfreqnently occurs, associated with 
very severe ne_uralgia of the organ. An increase of size, such as naturally 
takes.place durmg pregnancy, between the fourth and the ninth months

1 
will 

occas1onally co?1mence at pu~erty, and go on until the organ attains an enor
mous bulk, as m fig. 303, which represents the breast of a girl of fifteen. In 
some cases the breast has been found to 
weigh as much as twenty pounds after 
death; and after removal, a breast of this 
kind, taken from a young woman under 
thil'ty, has weighed no less than twch·e 
pounds, being entirely composed of its 
normal tissues, greatly hypertrophied. In 
these cases of hypertrophy, both breasts 
are usually affected, though one is com
monly more so than the other. \\·hen 
firstthismorbidconditioncom111cnees,the 
brca.st prcser>es its usual .\ihapc, though 
it is iocreased in bulk; but as it enlarges 
it gradually _projects forwards, drawing 
clown the skm of the shoulders, of the 
sides of the chest, and even of the back, 
and hanging downwards, until, as in a. 
case mentioned by Berard, it has been 
known to reach to the knees. The treat
ment of this affection is nry unsatis
factory. '!'he general health must be 
attended to, and an endeavor m;iy be 
made to excite lactation, and thus to un
load the >essels of the breast by the em
ployment of galactogogue remedies. I 
do not think that amputation of the organ 
should be performed in these cases, unless 
the growth attain so great a size as to 
render life a burden. The lobular hyper
trophy of the breast, described by Sir A. 
Cooper, as occurring chiefly in unmarried 
women between thirty and forty years of age, and which appears on manipul:i
tion to be composed of several solid but movable masses, that after a time begin 
to diminish in size, until the breast at last atrophies, and is in a great measure 
absorbed, seems to me to be rather a species of the chronic mammary tumor 
than of pure hypertrophy. 

'The lacteal secretinn is occasionally the cause of abnormal conditions in tho 
breast; thus the milk may appear at unusual times, a twelvemonth, for 
instance, after weaning; it h::is occasionally been known to be secreted i11 chi!~ 
drcn, and in some remarkable instances in men. In other i11stances1 again, 
after p::irturition, there is a total absence of milk, either owing to want of 
dc\'elopmcnt in the gland, or to debility on the part of the mother. The oppo
site condition will occasionally occur, and an excessive flow of milk may con
tinue in hysterical females after the child has been weaned. In such cases as 
these, the galat:torrlu~a may be checked by the employment of tonics, tho 
administration of acids1 &c. 

lt m::iy l1Uppcn during lactation that one of the lactifcrous ducts bccome.i 
obstructed, either by its becoming obliterated by inflammation or occluded hy 
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the deposit in it of a small concretion-a lacteal calculus. In either case the 
walls of the duct may be expanded, so that at last it constitutes a modera.te
sizcd cyst, fluctuating on pressure, and evidently containing fluid. ln some 
cases the lacteal tumor has been known to attain an enormous size. A 
1\1. Walpy has related a case in which he drew off ten pounds of milk by tapping 
a collection of this kind. These tumors may exist for a considerable time. 
Dupuytrcn records an instance in which it had existed for ten months, and 
Cooper one of a year's duration. In these chronic cases the milk usually under
goes changes; becoming creamy, thick, and oily, and in surne instances would 
appear by the absorption of its watery })Urts to leaYC a solid residue. In other 
instances, again, the milk appears as if diffused through the substance of the 
glands and its ducts, constituting a spongy semi-fluctuating tumor. Velpeau 
has poiutecl out that these lacteal deposits undergo a series of changes. somewhat 
similar to those that take place in blood that has been cxtravai:;atcd1 becoming 
absorbed in whole or part in some instances, in others left fluid, and in othera 
becoming encysted. 

In these ca~cs the readiest mode of getting rid of the tumor is, as Sir A. 
Cooper ad\•ises, to make an oblique puncture from the nipjilc towards it, by 
means of a trochar and canula, so that a fistulous track may be left, along 
which the milk is discharged, and thus got rid of, the child being at the same 
time weaned, so that the secretion may cease. In some cases after weaning, 
the milk may be diffused into the substance of the gland or collected into 
masses of curd, forming hard nodules, which give a good deal of trouble, aud 
may eventually go on to some of t.he forms of inflammation that will imme
diately be described; these swellings arc usually best got rid of by frictions with 
somewhat stimulating embrocations, such as camphorated oil, &c., by which their 
absorption is promoted. 

ln.ftamrnwtion of thl' breast may take place at any period of lifc1 but is usually 
associated with that change in the function of the gland which occurs during 
lactation. It is commonly met with during the first month or t.wo afler the 
birth of the child, and seldom occurs during weaning. '!'he inflammatiou may 
affect any one of the constituents of which the breast is composed, and may be 
limited to this; thus it may take pince in the nipple-in the subcutaneous cel
lular tissue lying between the skin and the gland-in the gland itself, or in that 
extensive plane of cellular mcmbran~ upon which the gland rests, and which 
intervenes between it and the pectoral muscle. But although the inflammation 
commonly affects these different parts, yet in many cases the whole of the 
breast appears to be affected, and no distinct implication of any special tissue 
can be made out . 

.hiflmnmation of t!te nipple and areola usually occurs at an early period of 
lactation in delicate women, and especially during their first pregnancy. It 
commences in the follicles of the part, accompanied by superficial ulceration, 
abrasion, fissure, and cracks, with oozing of a small qnantity of thin, sero-puri
form fluid, great pain during suckling1 so much so indeed as to prevent the 
proper continuance of this act; and is usually accompanied by a great deal of 
constitutional irritation. In some instances the fissured state of the nipple 
would appear to precede the setting in of inflammation; in other cases again, 
the inflammation is the primary condition. When the areola and nipple arc 
inflamed, these parts become conical, red, and swollen, with mucb pain, owing 
to the density of the subcutaneous tissue in this situation. When this disca.-.e, 
commonly called cracl(,ed nipple, has set in, most relief is afforded by the appli
cation of the nitrate of silver to the bottom of the fissures, and O''er the inflamed 
surface. This application, though painful at the time, gives the patient after
wards more complete case than any other with which 1 am acquainted. ]n 
some instances the application of the citrine ointment, and in other and slighter 
':a~cs that of collodion is useful. When inflammation exists, with superficial 
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a~.mi~ion, but witbo~t any distinct crack, the employment of a!'tringeut appliea~ 
t1011,:, ~uch as the tmcture of myrrh and of catcchu, borax and honey, or spirit 
and water, n~ay be useful. In thc!:ic ea.~es also, a leaden nipple shield rn::1y be 
employed with ad,Tantagc, and the state of the infant's srcretions should bo 
carefully attended to; the occurrence of aphthous ulcers iu tlrn mouth being 
followed with especial frequency by the disease in quc:--tion. 

~bsress. of th,. areola not unfrcqucntly occurs in suckling women, with the 
ordinary signs of local inflammation, terminating in circumscribed suppuration. 
'!'he treatment consists in the application of warm poultices made with lead 
lotion, and lancing the part early. In doing this, care should be taken that the 
cut be made from the centre of the nipple towards the cir~umference of the 
areola, so as not to cut the lacteal ducts. 

tio1~1ir~ 1;~;~~i';11::1;~~ 0~:.~~ ~,7s~·~;s,";:~~~1~:;uirt fi~n:i~·~!~' !ft1~~!;~~=~ ii~:,"i~t~r;: 
tmbcutancous cellular tissue; 2d, in the bed of c~l!ular tissue in which the 
mammary ~land is lodged; and 3d, in the gland itself. 

1st. Inflammation, followed by abscess of the subcutaneous cellular tissue of 
the breast, though commonly occurring during lactation, is more frequently 
met with than any other form of infbmmation in this region at other periods of 
life, more particularly about the age of puberty. Its symptoms are those of 
~imple phlegmonous inflammation of these structures, differing in 110 way from 
~~r~~~1::::rib~d~his kind iu other situations, except that it is always distinctly 

2d. When inflammation occurs in the cellular plane which lies between the 
mamma and the pectoral muscle, it diffuses itself over the whole of the cellular 
layer, and almost invariably runs into abscess with eo11!-idcrnble rapidity, giving 
rise to great pain in this situation of a deep, heavy, and throbbin~ character, 
much increased by moving the arm and shoulder, attemled by swellin7, redcma, 
and a slight red blush upon the skin. The breast becomes prominent, is conical 
and projecting, the whole organ being pushed forwards by the JJressure from 
behind; the subcutaneous veins become engorged, and at last abscess forms. It 
is not always easy in these cases to determine whether suppuration has taken 
place or not, the depth at which matter forms rendering it impossible in the 
early stages to detect fluctuation until it approaches the surface; its presence 
may, however, be suspected by the occurrence of deep-seated throbbing pain, 
oodema, and some superficial redness. The abscess at last points at some part 
of the margin of the gland, usually at its lower aud outer side, where the matter 
seems to gravitate; after a time, however, it will commvnly appear at other 
points of the circumference of the g-land, beyond which it always extends, 
though it seldom, if ever, perforates the structure. I have, in more than one 
instt.ncc, seen a series of four or fi.\'e apertures, forming a large circle round the 
margin of the gland. It vf!ry commonly happens that the aperture through 
which the pus discharges it!!clf in these situations, degenerates into fistulous 
canals, by no means easily closed. 

3d. Inflammation of the gland itself is not of such frequent occurre nce as 
either of the other forms of abscess; when the whole of the organ is affected, it 
gives rise to great swelling of the breast, with severe aching and lancinating 
tiain1 and much constitutional disturbance, usually .of an irritative type. Kot 
unfrcquently one lobule only of the gland becomes rnflamc<l, and then the local 
signs are proportionately limited, and occa~ion~lly cca .. e. As Yelpcau has l?°inted 
out, one lobule after another may become rnflamed, so that a s~cceg:,100 of 
abscesses forms in different parts of the gland. As the inflammation advanccM 
to suppuration, the skin is reddened, assumes a dusky hue, become!' glazeJ, ha.'1 
a peculiar greasy appearance, and pits on pressure. When rna.tter has formed, 
the tension of the superfic ial parts with oodema and perhaps deep-seated fluctua· 
tiou determine itl'! }Jrcscncc. 
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lac{~ tit;n~ ~~e1:~~~ 1~e 0~o;:::·~1~1 ~~~~~n t~~~l"~b~~~;: n°!t ~b~t~:~1~~t i ~~:~~~lil~f o~yu:~n~: 
dition to deal with, but that the disease almost im'ariably happens in pale dC'li
cate women, commonly of a strumous habit, and weakened by recent parturition i 
indeed the affection appears to be rather an inflammation of an irritative :ind 
conp:csti'\"e, than of a sthcnic character. It is therefore obvious that antiphlo
gistic means of an active nature arc not admissible; and the best plnn of treat
ment appears to consist in keeping up the strength of the patient by propC'r con
stitutional support, at the same time that the local inflammation is chcchd h.v 
topical antiphlogistic measures. The first thing to be done is to prevent the 
occurrence of suppuration; if this can be accomplished, which is, howe,·N, 
rarely the case, much will be gained. In order to effect thid, the breast should 
be supported in a sling. so as to lessen congestion in it, and the arm at the same 
time :::hould be fixed to one side in order to prevent traction of the pectorals 
and movement of the submammary cellular tissue. Jf tlie patient's stmrn:th i') 
good, leeches may be applied; in the majority of cases, howe'\"er, they will not 
be required, but warm evaporating lead lotions or the ns.siduous application of 
chamomile or poppy fomentations may be substituted in their stead; at the Rame 
time the milk ehould be drawn off by means of a breast-pump or sucker, the 
child being put to the unaffected breast or weaned, and :rn occasional saline 
purgatiYe administered. When suppuration is impending, the application of 
fomentations may be continued, the patient being allowed a more liberal supply 
of nourishment, with a moderate quantity of malt liquor; and so soon as matter 
can be felt, it should be cut down upon and let out by an aperture in the mMt 
dependent position. It is of great importance that the matter should be let out 
early, and by an opening into the lowest part of the absceRs; if it is not, it 
burrows deeply, diffusing itself throu:;h the cellular tissue under, beyond, and 
around the gland, and opening at several points, leaYcs Jon~ fistulous tracks per
forating the breast in various directions. 'Vhen suJ:!puration is _going on, the 
patient's strength must be supported with tonics, the mineral acids, bark and 
quinine. Porter must be liberally allowed, and plenty of nourishment !?iven. 
The sinuses that are left may usually be got to close by attention to the state of 
the general health: should they not do s.01 however, the employment of prcR
eure and the use of stimulating injections may, in time, accomplish this. Jn 
the e'·ent of their proving rebellious, it has been proposed to slit them up, but 
this is an unneceesarily severe practice, and may, I believe, in all cases be dis
pensed with. 

Chr01dc or encysted ab:::ccss of the breast, is a disease of _great importance, 
inasmuch ns it simulates closely various tumors in this situation i so much :::o, 
indeed, that it is only with extreme difficulty that the diag-nosis is effected in 
some cases. It may commence either as the result of acute lacteal inflammation, 
but more commonly without any distinct cau!"=e; as the consequence, probably, 
of a very chronic and gradual engorgement of the cellular tissue in this region. 
An indurated indolent swelling forms, and this may gradually soften in the 
centre, but fluctuation may for a long time be very indistinct, and even ab~cnt, 
being obscured by the thick wall of plastic matter that is th rown out around the 
collection of pus. It is owing- to the deposition of this dense mass of limitin~ fl.brine 
that the encysted abscess is commonly Jeveloped ai:: a hard and apparently solid 
lump. It is in genera.I not very distinctly circumscribed, and of but moderntc 
ma~nitude, after a time remains stationary, or but slowly increases with bm 
little pain during a. space of many months; and is not unfrequently attended 
with retraction of' the nipple. 

The di:ignosis of this form of abscess is of great importance, inasmuch as it 
bas not unf'requently been excised for tumor of the breast. I am acquainted 
with many instances in which this mistake hns been committed. Such an error 
may, however, comm1mly be avoided by observing that the abscess commences 
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-luring bctation; that although it is of slow formation and wilhout pain it is not 
distinctly circumscribed, but gradually fuses in :rn irregular manner into th~ 
neighboring tissues i that it is not freely llJOYable, but rather incorporated with 
adjacent µarts; and that elasticity, or even fluctuation may be commouly folt at 
one 11:.i rt of' it. Should there be much doubt in the case, the introduction of a 
grooved needle by giving i!i!:me to the pus, will always determine its true uature; 
indeed this simple means of dia~no::.is should neYer be ne~-lcctcd in all cases in 
which there is reason to suspect the po::;sibility of the apparent tumor of the brf'ast 
being in ren.lity an abscc~s. The cure of these enCJ!:'led abscesses of the brca!St 
may mo~t conveniently be effected by making a puncture into them, and then 
pa$sing a seton acro"s them iu a J1Cll•Cndicular direction; the inflammation Lhus 
excited in lhe tumor will ::;pecdily lead to its being softened down, and even
tually disappearing. 

The study of the various tumors of the breast, more especially in a diagnostic 
point of' view, is of the first importance to the practical $urgeon; for though it 
might be supposed lhat it would be easy, if not to recognize the minuter shade! 
Qf pathological difference between morbid growths so superficially situated as 
thO!-C of the mammary gland; at all events to dia,;tno~c the malignant from the 
non-malignant affections of this organ; yet in practice nothing is more difficult 
in many cases; and it not only rec1uircs great experience, but also an intiruate 
acquaiut;ince with the special cour::;e aud symptoms of each particular disease, to 
t·ome to a correct conclusion as to its nature. E,·cn with all the light that expe
rience and a careful examination of the characters ol' the tumor may throw upon 
the nature of the disease, it will be impossible for the surgeon to avoid occasional 
errors in their diagnosis. • 

Mammary tumors may be of a simple or a malignant character. The recogni
tion of the different varieties of simple tumor that affect the breast gland. is 
principally due to Sir_\.. Cooper; aud this department of surgical pathology has 
of late years been much extended by the researches of .M. Yelpeau and Mr. 
Birkett. 'l'he non-malignant tumors of the breast comprise the chronic 11wmrnory 
tumor, the different varieties of C!JSlic growth, the poiuful tubercle, h!Jdatid 
q;sts, and various forms of fibrous, mrtiloginous, and fJssews growths. 

'l'he chronic mammary or adenoid l11mor is perhaps the mol)t commun Yariety 
of these benign structures. It usually occurs as the result of blows, squeezes, 
or lacteal irritation, and is almost invariably met with in young women under 
thirty years of' a~e; seldom if ever occurring at a later period than forty; usually 
in persons otherwise hearty; and most frequently in those of a sanguineous 
nervous temperament. This tuwor is generally of small size, thom~b occasion
ally it may attain the Lulk of the fist. On examination after remO\'fil, it a.ppcurs 
irregularly lobuluted, and its cut surface will be found to present~ bluish or 
greyish-white color, which after exposure to the air a.s::.umes a ro:sy tint, and on 
pressure, drops of a thick creamy fluid will often be seen to exude. Under the 
micro::;cop<' it has been found, by ~Ir. Birkett, to consi:stof'impcrfeetly developed 
hyputrophy of the glandular tissue; the terminal cell:; of\\ hich are filled with 
epithelial ~calcs. 

rl'his tumor usually commences as a small, movable, finely nodulated growth , 
attached by a pcdiclc to one aide of the mammary g la1.1d; it is hard and incom
pressible, often appeari; isolated, and not generally pa111ful; it increases slowly, 
and without discoloring the skin or becoming attached to it, and is often ma11y 
years in attaining a moderate size. It is often floating as it were in the sub· 
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stance of the gland, into which it can be 1)ushed back. Thei::e tumors are fre
quently mistaken for cancerous growths, and the diagnosis is often as difficult 
as it is important; though, in many cases, the otherwise good hralth of the 
patient, the mobility of the mass, the absence of all implic:ition of the skin or 
glands, the want of hardness and of a circumscribed character will usually indi
cate its true nature. 

The treatmc11t consists in attention to the general healt11. and the employ
ment of local absorbent remedies. In thi s way tumors of this dm:::cription 
have occasionally disappeared; in some instances they haYe been known to 
become spontaueously absorbed after marriage or during pregnancy. If obsti
nate, their dispersion may be facilitated by the occasional appl ication of two or 
three leeches, followed by inunction of the iodide of lead ointment; and the 
internal aclmini:;tration of Plummcr's pill, and the compoun? dccoction of aloes. 
In addition to these means. the employment of compression wi ll be found espe· 
cially serviceable; this nrn..v be applied either by means of Arnott's slack air
cu1:1hion, or by using a pad to which a spiral sprin g is attached, and which being 
compressed by a proper arrangement of bandages across the chest will keep up 
steady and continued pressure upon the tumor. I have employed this kind of 
apparatus, which is far less expensive and cumbersome than the air-compressor, 
in eeveral cases of mammnry tumor with gnat advantage. 'l'he adnrntage 
attending it is that it can be used in conjunction with absorbent ointments, 
which cannot be used with the air-bag-1 as the gn•asc entering into their compo
sition destroys the macintosh cloth of which it is made. In this way absorption 
may not. unfrequently be secured; and I am disposed to think that not a few 
of the so-called cases of cancer of the breast that ba"e been reported as having 
been cured by pressure, were, in reality, instances of the chronic mammary 
tumor in which absorption had been brought about in this way. Should the 
growth attaPn too µ-rcat a maf?:nitude to admit of absorption by the means that 
ha,·c just been recommended, its excision must be practised. In doing this it 
is not necessary to remove the whole of the breast, but it will be quite sufficient 
to extirpate the tumor itself. If the growths implicate the edge of the mam
mary gland , this may be done by two incisions that radiate from the nipple as 
from a centre. thus inclosing a trianf!11lar portion of the breast.. If it be movable 
and be in the substance of the gland itse lf, it may often be cnucleatcd through 
a simple incision. 

It occasionally happens that the chronic mammary tumor becomes the seat 
of intense neuralgic pains of a very severe and paroxysmal character, attended 
with ''cry considerable cutaneous sensibility, constituting the form of disease 
that goes by the name of the p01.11.ful mammary turnoT. 'l'his condition most 
frequently occurs in early life. and in women of an irritable and delicate consti
tution; it is commonly associated with disorder of the uterine functions, the 
pain increasing- at the catamcnial periods, and appearing to be essentially owing 
to the implication of ~ome of the twiKS of the intercosto-humcral nerves in the 
disease . The treatment of this affection must have special reference to the 
removal of the neuralgic condition. This is commonly best effected by the 
internal administration of alteratives and tonics1 more particularly of tl10 pre
parations of iron and zinc, with cod-liver oil if necessary, and by the inunction 
of the iodide of lead ointment, conjoined with belladonna. or aconite into the 
affected breast. In many cases the application of a few leecl1es, from time to 
time, more particularly in the Yicinity of the axilla, will lessen tbe neuralgia. 
more effectually than any other plan of treatment; and, in others, again, pres
rnre will be found serviceable. If all other means foil, excision of the tumor 
way in this, as in the last case, ultimately be found necessnry. . 

()!Jslic tumors of fhe breast are amon~t the most common of the non-malig
nant affections of this organ. They may occur in three distinct forms: 1st. As 
ri. single unilocular cyst; 2d. As several of these cysts occurring together; and 



3d. As the cysto-sarcomatous tumor, in which 
to be supcracl<led to a structure analogous to 

::~~r~·it~~~~~~~ :!\~~=r ~;·~l~e o:r;~~~.-m;tlignant 
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The single or unilocular cyst of the female breast, described by Sir B Brodie 
as the sero-cystic t1mior1 and by Sir A. Cooper as a variety of hyatid tumor, 
usually occurs in the form of a small thin sac, about the size of a filbert, con
taining a clear serous fluid, imbedded in the granular substance of the breast, 
and movable under the skin; most commonly more than one cyst of this kind is 
present in the breast, though as. one attains a greater development than the 
others, the smaller ones may readily escape detection. 'l'hesc cysts, when single 
and small, al~vays con.tain a clear serous fluid, but as they increase in size, or 
become multiple, their contents may assume a greenish, brown, or blackish 
tinge. They may contiuue for a great length of time of small size, but in other 
cases, again, they gradually increase until they contain several ounces of serum. 
Sir B. Brodie is of opinion that they are originally formed by a dilatation of the 
lactiferous tubes, and refers to a preparatiou iu which this position can be 
demonstrated. The diagnm.is of the affection may usually be readily effected 
by feeling the globular elastic cyst or cysts under the skin; the mammary !dancl 
being movable, and not adherent to any of the adjacent structures. In those 
cases, however, in which the tumor lies deeply1 the diagnosis may not so readily 
be made, more especially from some of the cystic forms of cancer to which I 
shall by and by have occasion to advert. Whenever the surgeon has any doubt 
about the existence of fluid in a tumor of the breast, he should introduce 
an exploring trochar, wheu, if the disease be cystic, the fluid will be discharged. 
If the tumor prove to be solid, uo ill consequences will result from tbesimple 
puncture. 'l'wo instances have lately occurred to me, in which, from want of 
this simple precaution, very excellent surgeons had condemned as cancerous, 
tumors ot' the breast that proved to be cystic. 

Unilocular cysts of the breast occa:;ionally attain an immense size, at the same 
time that their walls continue thin and supple. In some of these instances, the 
fluiJ. eontinues to the la.~t of a truly serous chara.cter; in other cases, however, 
it beeomcs more or less glairy or mucilaginous, and hence Velpeau has described 
this rnriety as the sero-mucous ('jjSt. In other cases, the walls of the cysts have 
been known to undergo calcareous degeneration. When these cysts attain a. 
very large size, their walls being thin, and the skin covering them tense, they 
may become transluceut, and thus constitute a. true hydrocelc of the breast, 
resembling in n~any respects similar serous tumors that form in the n~ck. 

In the majonty of instances1 as has already been observed 1 no material change 
takes pla.ce in the cyst, except, perhaps, its gradual increase in size; but in other 
instances, peculiar changes occur in them 1 in consequence of which they become 
filled up by a dense solid growth springing from their interior, at last under
going ulceration, and giving rise to a series of destructive changes .. The patho
logic~l _phenomena. thae a.ecompan! these changes haYe been ably rnvest1gated 
by Sir H. Brodie. He finds that, Ill the first instance1 one .or more membranous 
eysts, containing serum, are formed in the breast i the fluid gradually become~ 
darker in color, and opaque; after a time, a .fibrinous excrescence, of' a lobulated 
or foliated form, springs up into the intenor of the cyst, gradually displi:icing 

~vnh:l~c:;s{~n~~rer~~:~rf~~nlh~~ ~~~ni~0~1 1~i~~~t:~~i~~i~1 dth:t c;~:~1!1 ~;gw1~fc1~hi~. 
ls compressed, or with which it m~y be firmly incorporated, the whole tumor is 
~onverted into a solid mass, in which the remains of the cysts still continue to 
be perceptible. Sir B. Brodie thinks there is reason for believing that ~1 growth 
of a fibrinous substance takes place from the outer side of the cyst as well1 thus 
adding to the general size of the breast. If one of the larger cysts be laid op?n 1 

or if the pressure of the intra.cystic growth cause inflamwation and ulceration 
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of its capsule, this_ may at last be perforated, and a fungous ma~s will sprout 
through it, presenting many of the ordinary symptoms of a malignant growth, 
being irregular, dark-colored, bleeding readily, and increasing rapidly in size. 
'Yhen such changes as these bawl taken place, the tumor assumes a formidable 
character, and will rapidly }Jrovc fatal by the induction of exhaustion and hectic. 
'l'umors of this dc:scription, composed of cysts h:wing intra-cystic growths sprout
ing from their interior, may attain an immense magnitude and weight. 1'hcy 
lrnvc been met with of six, eight, or even tweiYe pounds weight, but the largest 
is one described by Velpeau, which weighed forty pounds. 

'l'be various forms of cystic tumor that have just been described, when asso
ciated wit.h the development of fibrinous intra-cystic matter, con~titute forms of 
the so-called <'!JSlic sw·<·onw. Another variety of this disease, however, is not 
unfrequently met with, in which the sarcomatous or solid element of the tumor 
preponderates over the cystic part of the growth. In these cases the tumor 
will be found to be composed of a dense, white, lobulated, or foliated structure, 
closely resembliug that of the chronic mammary tumor, and consisting either of 
imperfect hypertrophy of the breast-gland, or of the deposit of n fibrinous ma-

~~r~~~·e f !~s a ~~~l~si~l~;~d~~da ~i~·~;j~~1~:,ta:~1tl~;::1~;1;~~ ~fn~~n;l!1~;:~1uI:?iif. 
some of these cysts increase out of proportion to the rest, the tumor will assume 
more of the true cystic cl1aracter. 

This form of cystic sarcoma usually occurs in women from thirty to thirty-ti.Ye 
years of age, as the result of injury or as the remote consequence of some infiam. 
matory action during lactatiou. On examining a breast affected in this way, it 
will be found that the tumor1 which may either be confined to one Jobe, or im
plicate the whole of' the glnnd, is bard, hea\'Yi and solid to the feel; on cal'eful 
examination, however, its surface may be felt to be finely nodulated; aud, occa
sionally, a larger cyst than usual may be found projecting, wbich is recognized 
by its elastic feel and globular shape. rl'he disease is slow in its growth, and 
does not implicate the adjacent cutaneous or cellular structures; hence, the 
tumor is moYable on the pectoral muscles, and the skin is unattached to it. 
rl'he axillary glands, also, are not enlarged, at least not to any material extent. 
The nipple will always be found to be norn1r1l in its shape, and not depressed. 

'fhe treatment of these various forms of cystic and sarcomatous growths yaries, 
according to the size of the cysts, and the quantity of' solid matter deposited 
inside and around them. When the cysts are small, the fluid contents may be 
let out by puncturing with a small trochar; but a cure cannot usually be effected 
in this way, as the fluid readily r(}.accumulatcs. In such cases as these, Sir B. 
Brodie has found considerable adYantage in the application of stimulating em
brocations, more particularly of one composed of equal parts of carnphorated 
spirit and weak spirit, with one-eighth part of liquor plumbi. In other cases, 
blistering and the application of the tincture of iodine, may be serviceable. 
UnCl.er these plans of treatment I h:we several times seen the tumor disappear, 
occasionally it will suppurate and is thus got rid of. Should, bowe,·er, these 
plans of treatment produce no good effect, it may be necessary to remove the 
whole of the breast affected by the disease . It is better either to lea•e the 
tumor and treat it by palliatives, or to remo\•e the whole breast; partial removal 
of the breast, extirpation of the tumor, with its lobe of the mammary gland, is 
uut. usually a. very successful operation. Often Yel'J 8cvere inflammation of the 
glands and of the succeeding textures is set up. This I have seen on several 
occasions, and therefore think it better that the breast should either be left, or 
removed in toto. Such an operation, howc-.er, should not be undertaken in the 
early stages, as the tumor may continue for many years without seriously 
troubling or endangering lhe patient, nnd ma.y perhaps eventually undergo 
atrophy or absorption. If, howeYcr1 it 8l10w a disposition to increase, to become 
truublesomc by its bulk, or painful, it should then certainly be extirpated, and 
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this operation may always be performed with a good Prospect of success, inas
much as the disease is not malignant, and does not tend to contaminate the 
constitution. It is a remarkable fact, howe\'cr, wh ich has been adverted to by 
Lawrence and Brodie, that even though the whole of the breast be extirpated, 
a similar affection occasionally recurs in the cicatrix, requiring subsequent ope
ration; and then, perhaps, being permanently eradicafod. 'l'his must either be 
owing to some portion of the cystic structure having been left in the first opera
tion, or to the development of new cysts in the site of the former; but to which 
cause it is referable is still uncertain. A still more remarkable circumstance 
connected with these tumors is, that after their removal a recurrence of cancer 
will occasionally take place in the cicatrix. 'l'he repeated recurrence of these 
cystic tumors is very remarkable. Mr. Cresar Hawkius relates a case in which 
the growths had to be removed eight times for as many recurrences. 

Besides these tumors, the brc:lst is occasionally the seat of other morbid 
growths i as for instance, fibrous, osseous, and cartilaginous masses have been 
met with in this situation. All these affections, however, are of extremely rare 
occurrence, and when they form it is almost impossible to determine their true 
nature until after removal. Their extirpation is usually practised on account 
of the obscurity attending the diagnosis, and the fact of their commonly being 
mistaken fo r cancerous growths. 

Sir A . Cooper describes a saofuluus tumor of the breast, the precise nature 
of phich is not very apparent from the account gi,•cn by that surgeon. It is 
not improbable, however, that it is of a tuberculous character; and V clpeau 
states that he has found tubercles occurring in the breast in two forms. In the 
first, principally deposited in the skin and subcutaneous cellular tissue; and in 
the other, of a fibru-tubereulous character, affecting the gland itself. 

Hydatids of the breast are of rare occurrence, and have been principally 
described by Sir A. Cooper, and cases h::ixe been related by Graefe and others. 
'J.'hese hydatid tumors arc so excessively rare and obscure that their true nature 
would not in all probability be suspected until after removal. They present 
the ordinary characters of a deeply-seated cyst, with fluctuation and some indu· 
ration round the globular swelling, and an absence of pain. In such a case as 
this, an incision into the tumor will cause the escape of the aeephaloeyst.s, and 
the ultimate suppuration of the cavity in which they lodged, which will gradu
ally cieatrize. ln some rare eases, tumors conta.ining fretal remains have been 
met with in the breast; these eases, however, arc rather matters of surgical 
cur~osity than of practical importance. 

MALIGNANT TU:\JORS OF THE DREAST. 

All the various forms of cancer have been met with in the breast; scirrhu.,, 
however, occurs with far greater frequency than any of the other varieties. 
Occasionally the eneephaloid form of the disease is met with, but colloid "~ry 
rarely occurs; indeed, the only case of colloid of the mammary glanJ, \nth 
which I am acquainted, is that in a. preparation in the Uuiversity College 
:Museum. Cancer of the Lreast, whatever form it assume, is invariably pri
mary: it may affect one lobe only, or be io~ltra.ted into the whole gland; and 
it may commence in the nipple or in the skm covering the breast. l\lost fre
quently only one siJc is affocted 1 but in some caJses both mammary glands are 
implicated. 

Sr:irrhus is that form of cancer that is commonly met with in the breast i it 
may occur in several ways, either as affecting the nipple, as being deposited in 
the form of an intra-mammary tumor, or as. iufiltratmg the whole substance of 
the organ. It most commonly commences as a ~ircumsci:ib~J tumor of sm_all 
size, at fir:st perhaps smooth and round, hard and rndolent rn its character, wnh 
little or no pain; it is readily movable, way be situated in oue lobe, and at-

48 



75~ DI SEASES OF TUE BREAST. 

bched perhaps to the rest of the gland by a distinct pediclc. As it incrca!'es 
in size, it becomes hard, knobbed, and irregular, perhaps presenting a fioely 
granular feel, and becoming fixed to the gland and subjaccnt parts. When the 
disease begins as &ocirrhous infiltration of the breast, the gland is from the first, 
hard, rugged, irregular, nodulated, and heavy; often somewhat !lquare in slrnpe, 
and early accompanied by adhesions to subjacent parts. In other cases again, 
the development of the scirrhous mass is accompanied by a corresponding 
atrophy of the mammary gland, which becomes shriYelled and disappears en
tirely. In some instances rather large cysts may form in connection with these 
scirrhous masses . In a woman, whose breast I lately removed, for what was 
supposed to be cystic sarcoma, but proved after the operation to be a scirrhous 
tumor, the mass contained several cysts as large as cherries, filled with dark or 
greenish fluid, and projecting from its surface; and in a lady who is at present 
under my care fo r scirrhus of the breast, a tumor as large as a pigeon's egg, 
containing sanguinolent fluid, formed on the surface of the tumor. 

As the swelling increases in size, it has a tendency to become more fixed to 
the subjacent parts, becoming adherent to the pectoral muscles, and incorporated 
with the cellular tissue at the border of the axilla. The tumor also begins to 
form a distinct. external projection, becomes more irregubr in shape, is the seat 
of severe pain, more particularly at night, and is usufJ.lly covered by a plexus 
of blue and dilated veins. 'l'he ordinary symptoms of cancerous rachexy now 
begin to set in, and the di sease then makes still more rapid progress. 

The tumor may in some cases remain for a great length of time without im
plicating the skin1 but most commonly after it has existed for a few months this 
tissue becomes more or less involved in the morbid action. Instead of being 
loose and mo,·able over the surface of the tumor, it will be found, on being 
pinched up between the fingers , to dimple at one part, where it may be felt to 
be attached by a kind of cord-like process to the tumor beneath it. After a 
time, that portion of' the skin which first became fixed in this way, acquires a 
reddish or purplish color, and is covered with thin, scaly, epidermic desquama
tions, and becomes permeated by a number of small ramifying vessels. A crack 
or fissure eventually forms in this; a small exudation of a mucous fluid takes 
place, which dries into a scab; under this, ulcerative action sets in, which spee
dily assumes the ordinary characters of a scirrhous ulcer, having hard 1 elevated, 
and everted edges, a greyish-green or foul surface, and discharging a quantity 
of very fetid pus. In some cases ulceration may take place at seyeral points, 
and thus the whole surface of the breast become converted into one immense 
chasm, which may even extend up into the axilla. 

'l'he sk in, when affected, often assumes a reel, glazed, hard, and brawny cha
racter, being shining, and as if greasy upon the surface, having its pores en
larged, and enveloping the sicle of the chest in a kind of stiff, solid casing, 
attended usually by much pain, considerable oodema. of the arm, and an aggra
vated form of constitutional cachexy; ulceration at last t;lkcs place in this har
dened mass, and then speedily destroys the patient. In other cases, the integu
ments covering the breast become early contaminated by the cancerous matter 
assuming a hard, leathery character, or feeling brawny and infiltrated; often 
without discoloration, but presenting a hypertrophied appearance, the pores 
being en larged, and the intcrspaces between them in creased. In other cases 
the lnfiltrated skin assumes a brownish or purplish color. 

'J'he pain is in many ca~es but trifling in the early stages of the affection, so 
much so indeed, that it is the tumor, often accidentally noticed, that first 
excites alarm; as it increases, however, the suffering becomes severe, more par
ticularly at night, is greatly aggra.vated by handling the diseased mass, and 
chiefly extends up to the shoulder and down the arm. The pain usually be
romes most severe about the time when the skin is first implicated; but as the 
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cutaneous infiltration goes on, it gradually lessens, owing probably to the 
destruction of the cutaneous nerves. 

Betraction of the nipple commonly commences about the same time that the 
iskin is implicated; it appears to be owing to the glandular substance becoming 
involved in the mass of the tumor, and thus giving rise to shortening of the lac
teal ducts, in consequence of which, by the projection forwards of the general 
mass of the breast, the nipple appears to become completely buried This sign 
has, I think, received more importance than it deserves in connexion with can
cer, as it does not occur iu all cases of malignant disease, and is occasionally met 
with in simple ruamwary tumors. 

The axillary glands usually become enlarged early in tl1e disease, and may 
attain a greater size than that of the original tumor, and on close examination 
a kind of indurated cord may be felt extending in the course of the absorbents, 
from the edge of the pectoral muscle to the ax.ilia. After a time the supra. or 
1mb-clavicular glands may likewise become complicated. In fact, the whole of 
the glandular structures in the vicinity of the shoulder undergo cancerous infil
tra.tiou. When this is the case, the pressure that is exercised upon the axillary 
vein may occasion cedema of the arm and hand. 'The glandular infilt.ration 
usually incrca:::es rapidly after the skin has become implicated. 

As the scirrhus extends, it grndually affects the subjacent muscles, cellular 
tissue, the ribs, and at last the pleura, commonly giving rise eventually to bydro
thorax or secondary visceral deposits. In many instances, however, the disease 
proves fatal by the induction of exhaustion. 'J'hc constitutional cachcxy is in 
many cas~s not very distinctly marked, until after the skin has become im·olved; 
but then it rapidly increascg, more especially when ulceration takes place. In
deed the cancerous degeneration of the skin mny be looked upon as an epoch of 
peculiar importance in seirrhus of the breast, as it is at this period that the pain 
incrcnscs, that the lymphatic system becomes infected, and that the constitution 
becomes distinctly poisoned. 

The duration of life after the occurrence of scirrhus of the breast, varies 
greatly, so much so that the disease may be considered as assuming an acute 
and a chronic form. The acute variety principally occurs in ruddy and plethoric 
women, and commonly proves fatal in a few months. In those who are of' a. 
more feeble and delicate constitution, the disease, as a general rule, takes a 
slower course. Sir A. Cooper states that the disease, on an average, is from two 
to three years in growing, and from six months to two years in destroying life, 
after being fully formed. In this estimate, which is probably correct, Dr. Walshe 
agrees, so that the average duration of life in cancer of the breast would probably 
be about three years. As a general rule, the progress of scirrhus is slower in 
old people, in whom it occasionally gives rise to a kind of atrophy of the breast, 
with shrinking and induration of the tumor. There are many instances on 
record, howc\'er, in which cancer of the breast has existed for a far longer 
period than has just been mentioned, for ten, tweh1e, or even as in a case- related 
by Sir B. Brodie, for twenty-five years. 

After removal, scirrhus of the m:rn1rua presents considerable variety in appear
ance. In the majority of instances it occurs as a peculiarly hard knobbcd and 
irregular mass, creaking under the knife when cut; and presenting on section a 
greyish or bluish-grey, semi-transparent surface, tra,•ersed in various directions 
by bands of a more opaque character, and exuding on pressure a thin reddish 
juice. In many instances masses of an opaque character, an~ yellowish tint, 
may be seen in the midst of the tumor. These, which look like tuberculous 
deposits, consist in reality of fatty degeneration of the scirrhous s-tructurc. ~n 
other cases again, on pressing the tumor, small drops of a thick creamy fluid 
will appear to exude at various points. 'fhis appears to be the inspissatcd and 
altered secretion of the gland retained in the ducts. Cysts are occasionally, 
though rarely, met with in scirrhus of the breast; these are usually small, aud 
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contain clear fluid, being deeply imbedded in the substance of the tumor; in 
other cases again, they nm.)'. be large and globular, and filled with a bloody or 
dark-green liquid. 'l'he m1croscopical characters of scirrhus of the breast, are 
such as are represented in fig. 148. 

Encephaloid of the mammary gland is by no means of such common occur
rence as scirrhus, but yet all the varieties of this form of cancer have been met 
with in the breast; and fungus hoomatodes has been seen to spring from the 
bottom or cystoid growths previously developed iu thi::i region. Encephaloid of 
the breast may sometimes acquire a considerable size; thus, Cruveilhier relates 
a case in which the tumor weighed nearly twc!Yc pounds. 'Jhe structure of 
this disease does not diffor froru that of the same affection in other situations; 
both the hard and the soft varieties may be met with, and in some advanced 
cases the true fungous growtl1s occur. Encephaloid usually begins deeply in 
the substance of the breast, as a soft globular tumor, which rapidly increases in 
bulk; the integuments covering it are not at first adherent, but are usually 
puslrnd before it, and speedily become permeated by a largely ramified net-work 
of veins. The mass feels as if composed of several soft and rounded tumors, 
which communicate an obscurely fluctuating sensation, causing perhaps the sur. 
g-eon to mistake the growth for a. cystic formation, or an abscess. The breast 
now rapidly assumes a. ''cry prominent and conical form; the skin covering it at 
its most projecting part becomes thinned and reddened, and at last gives wa.y, 
leaving a large circular ulcer, from which a fungous mass of greyish or reddish· 
brown color SJJeedily sprouts up, with a good deal of discharge of a foul, bloody, 
and offensive character. :From this, disintegrated masses are occasionally 
detached by a kind of slouglJing action, and cases may even occur in which the 
whole of the fungous protrusion sloughs away, and cicatrization taking pl:icc, a 
tolerably perfect cure may result. These cases, however, are so rare, as scarcely 
to influence our prognosis of the necessarily fatal character of the affection. 
Implication of the glandular structures in the vicinity of the tumor, followed by 
constitutional cachexy, occurs in this as in true scirrhus of the breast. The 
progress of the disease is always extremely rapid, more particularly in young and 
otherwise healthy subjects. 

Colloid cai1cer and melariosi.~ of the breast occur so rarely, and only in con· 
nection with the other \'arieties of the disease, that they can merely be looked 
upon as presenting poiuts of pathological interest. 

The ca11ses of cancer of the breast arc usually of an extremely obscure character. 
The most marked circumstance that influences its occurrence is certainly sex, it 
being, as is well known, almost entirely confined to women; yet instances in 
which this affectiun is: met with in the male breast occasionally occur. lts pecu· 
1iar frequency in the female may possibly be owing to the great and sudden 
alternations of the functional activity of the breast in women. The changes 
that arc impressed upon this organ at puberty and durin:z pregnancy, tbe Yarious 
alternations it undergoes, and inflnmmatory affections to which it is subject 
during lactation, the frequent irritation to which it is exposed by sympathizing 
with uterine derangement, and the diminution in its \'ital activity that takes 
place at the change of lifr>, arc sufficient to explain the great liability of' this 
organ to disease generally; and ruay not improbably give a clue to the reason 
why it is so peculiarly the seat of cancer in women. The age at which cancer 
of the breast most frequently occurs is between the thirtieth and fiftieth year. 
According to Birkett, it is most commonly met with between the ages of forty· 
five and fifty; a period of life that is popularl.v looked upon as :;;pecially ob· 
noxious to this malady. At these ages, cancer of t.he breast usually affects the 
form of scirrhus. When occurring, as it very rarely does, in early life, it more 
frequently assumes the encephaloid charncter. I have, however, remoYed a 
scirrhous breast from an unmarried woman of twenty-three years of age. In 
rlderly women, scirrhus abo is the prenlcnt form, though I baye seen two or 
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three instances of cncephaloid at an advanced period of life; one case, in a 
woman t~pwards of seventy years of age. Indeed, cancer, in either form, may 
affect tins organ up to the latest periods to which life is prolonged. Married 

:~~;:e~o::~v;~:dr:~rl~e b~1~Zu~~~~e :~~;h:~nf~:y0~:: ;~opc;r~f~~a~ti/~~' ~;~aftt ~s i! 
common behcf? founded, I beheve1 in some degree on truth, that the disease is 
most common rn those women who have not borne children. 

Injuries inflicted upon the breast, such as blows, squeezes, &c.
1 

are commonly 
referred to, and are greatly dreaded by women, as the causes of cancer. That 
they might ~e so in constitutions otherwise predisposed to the affection, does 
not appear improbable, and that they are so in reality, I have not the least 
do~bt. The number of instances that have fallen under my observation, in 
which a blow or squeeze of the breast has speedily been followed by the appear
ance of' a cancerous tumor in it, leave no doubt whatever on my mind of the 
trutl~ of the popular belief that associates the ir~jury with the disease, in the 
relation of cause and effect. Lacteal inflammations are likewise frequently 
supposed to tend to the production of cancer of the breast. Of this doctrine I 
think that we do not possess at present sufficient proof, though it appears to me 
highly probable that disturbances of the functions of the organ during lactation 
may predispose to the occurrence of this disease. 

The di·ag11osis of cancer of the breast from other diseases affecting this organ, 
is of the first importance, and is attended by corresponding difficulties. The 
great point is to determine whether the tumor of the breast is of a. cancerous 
character or not; beyond this it matters little in practice that the surgeon should 
go - and, ~ndeed, except in some of the forms of cystic disease of this organ, 
few practitioners would feel disposed to endeavor to carry t?cir diagnosis 
beyond this point. 'l'he great and essential difficulty in determining the nature 
of a tumor of the breast consists in the fact of the same signs being more or 
less common to many growths in this region; a hard, circumscribed, indolent 
mass, chronic in its progress, with a certain amount of pain, being the usual 
characteristics presented by all solid mammary tumors; and though in nine 
ca~cs out of ten, a tumor presenting these characters, which has existed for a 
year or more, in an elderly woman, and has resisted ordinary absorbent and 
alterative treatment, is of a scirrhous character, yet instances of' the reverse 
occasionally c~-::ur. Nothing can better exemplify the difficulty of diagnosis 
in tumors of the breast, than the circumstance, which is not unfrequently 
witnessed, that after the removal of the diseased mass, its section, and careful 
examination, surgeons of equal experience will differ a.s to whether it is malig
nant or not, and to what class of affections to refer it; and, indeed, in many 
of these cases it is impossible to ascertain its precise nature without having 
recourse to microscopical observation. 

It is extremely difficult to lay down any definite rules of diagnosis, by which 
the question as to the malignancy of a tumor of the breast can be sol~cd. In 
the majority of cases of cystic growth in this ref!ion there is little difficulty; 
the existence of cysts of sufficient size to be readily felt or seen through the 

~:i~~:ne~ni~ ~~~~:a~l!w:~:~:~~~!s~:e~~ s~c~l =~~~at~\vfu~~cafl~~~~~shas ;\ .. ;ads; 
been made, may occur in which cysts arc conjoined with canccro?s development. 

'l'he diagnosis between cystic sarcoma. and some forms of cystic cancer of the 
breast is not always easy, indeed may be impracticable, and can only be d~ter
mined after rcmo~al by microscopical examination. I h::wc lately had a patient 
in the hospital fifty.nine years of age, in whose breast a hard tumor, as large 
as half a.n orange, had existed for five years; it was perfectly a~d freely mo~able. 
unconnected in any way with the skin, there was no retraction of the ntp~lc, 

:~~ ::e~a~~~~~~~~h~a~~1~. 00~t!x~r:!:i~ra:t~:' as:i:~r~!~1~!a~,c?ts:a~0fu1~n~et~c~~ 
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;~f?~~etf~~rr~l?l~~ :~\1; !~~~cs~I;i1:io~~ec~:.~~~1~t~~~~~i~~~r:o~~,~ari~i~~1~ ~~cl~I' ~;~~ 
patient, and the existence of one small incluratc<l µ·land in the axilla. 

In these cases of doubt, the safer plan is alwa3·s to make an exploratory 
puncture, and, if necessary, to examine under the microscope the contents with. 
drawn by the groove in the needle or by the troclrnr; indeed, if there is the 
slightest doubt as to the nature of the tumor, this exploratory puncture ~houl<l 
never be omitted before its removal is determined upon. I ha\C more than 
once seen tumors pronounced positively to be scirrhous, and for which ampu. 
talion of the breast had been recommended, turn out to be cystic, and disappear 
entirely as their contents were withdrawn. 

Between cancer and·the ordi11ary solid tumors of the breast, the diagnosis is 
often extremely difficult, but we may arrange the chief signs of the two forms 
of disease in distinct groups, when. by comparing them together, the differences 
may be more clearly seen. (Sec 'l'able, abov».) 

Treotme11t of cancer of the breast.-] n cases of cancer of the breast, the first 
question that presents itself to the surgeon, is whether any plan of treatment 
short of the removal of the tumor holds out a prospect of cure, or e\·en of 
relief; and if not, whether the extirpation of the cancerous breast can be 
undertaken with the prospect of ridding the patient of an otherwise fatal dis
ease; or at least of prolonging her existence. To these questions the remarks 
made at page 406 et seq., on the general treatment of cancer, may be considered 
applicable. The management of cancer of the breast, howe,•er, involves so 
many special considerations of importance that it becomes necessary to consider 
its bearings somewhat in detail. 

No constitutional means appear to be of the slightest service in arresting, 
and still less in removing, cancerous tumors of the breast. The advautages 
stated to have been derived from the use of arsenic, conium, iron, and •arious 
prerarations of mercury, have not been borne out by experience; aud indeed it 
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ma.y be stated generally that these and all other known remedies arc perfectly 
\alucless in the curative treatment of this disease. 

Oom.~n·cssion by various means, whether by plasters, as employed by Young; 
by agar1c, as used by R.ccamicr; by the spring-pads of Tanchou, or the slack 
air-Cu:,hion of Dr. Arnott, has been much praised, not only as a palliative, but 
a::; a curative means of treatment in this disease; and cases arc recorded, 
which, however, even the warmest advocates of this plan of treatment arc forced 
to admit to be altogether exceptional, in which the employment of this means 
has been sta.ted to have effected a complete removal of the tumor. But 
although I am not prepared to deny that hard and chronic tumors of the breast 
may have become absorbed during the employment of this treatment; and 
indeed I have had occasion to obsen·e this in my own practice, in cases of 
chronic mammary growth; I thiuk that evidence is altogether wanting to show 
that an undoubted case of cauccr of the breast has ever been cured by this 
means. And notwithstanding the high authority with which some of these 
alleged cases of cancer have ·been brought before the profession, no positive 
proof has been adduced to show that the tumor that was obscncd was really 
and truly of a cancerous character, and that it may not have been either a 
chronic mammary tumor, or an encysted abscess of the breast. EYery practical 
surgeon well knows that it is utterly impossible in the present state of science 
to diagnose in many cases with complete certainty the true nature of a tumor 
of t.he breast, and must frequently haYe witnessed cases in which, after extir· 
pation, the morbid growth has been found to be ofa different character to what 
had originally been supposed. I am acquainted with at least eight or ten cases 
in which some of the most experienced surgeons, both in this country and in 
Paris, have amputated the breast, for supposed scirrhus, when after removal, it 
was found simply to have been the seat of a. chronic abscess, with very dense 
walls. And with regard to hard, chronic, and indolent tumors of the breast, 
few surgeons will ha~ard a positive diagnosis, as to whether _it is of a scirrhous 
character or not, uuttl they have actually seen a section of 1t; and even then 
how often docs it not happen that men of equal experience will differ in the 
judgment they pronounce as to its nature. For these reasons it is impossible 
not to recci\'C with the utmost hesitation the cases of supposed cancer of the 
breast reported as cured by the advocates of compression 1 and not to suspect 
that the cases recorded by these gentlemen as instances of the successful 
employment of this plan of treatment, may have been other chronic tumors of 
the breast1 than those of a cancerous character. 

But though I think that there is no evid('nce before the profession to prove 
the utility of compression as a curative agent in cancer of the breast, I think 
that when practised with Dr . .A.rnott's slack air-cushion, or Tanchou's spring· 
pad, it is of considerable value as a palliative in some of the earlier stages of 
th1s disease; when it may undoubtedly occasionally arrest its progress for a. 
time, diminish the size of the swelling, and lessen the violence of those attacks 
of lancinating pain which arc so distressing to the patient. In conjunction 
with the pressure, much relief to suffering may be afforded by the use of belJa. 
donna plasters, or of atropine or aconite inunctions, together with the internal 
exhibition of conium. In the advanced stages of the disease, however, when 
the skin is involved, the pressure is often unbearable, increasing the pain, and 
acting as a. source of irritation to the patient. In some cases of this kind, in 
which the slack air-cushion could not be borne, I have seen relief afforded by 
moderate pressure with thick byers of amadou, suppo~ted by an elastic bandage, 
belladonna or conium in powder being dusted on the mncrmost layer of amadou 
A very thin gutta-percha shield, moulded to the part, may sometimes be advan. 
tageously applied O\'Cr this, and kept on by turns of an elastic roller. When 
the skin is implicated and very tender, the application of bread poultice~ made 
with belladouna aad lead lotion is of use. When the disease has run rnt-0 an 
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ulcerated stage, the internal administration of conium, so as to blunt tJ1e sensi
bi_lity, and the ~oca.l application of chlorinated lotio~s to lessen the fetor1 together 
with the applicat.ton of the watery extract of oprnm or of belladonna are of 
much use. In such cases as these, the application of caustics has bceo greatly 
~aunted, and portions of the diseased surface may be cleansed or removed by 
these means. 

Caustics employed in accordance with the principles laid clown at p. 407 may 
occasionally be advantageously employed in the treatment of cancer of the 
breast, when excision is not practicable. 

The constitutional and ordinary local treatment of cancer of the breast being 
thus, at the most, of a pnlliatiYe character, the question of operation always 
presents itself at last. The objects proposed by an operation are in the fi~t 
place, by the extirpation of the diseased brcnst, to prevent constitutional infec
tion, and thus permanently to free the patient from her necessarily fatal affec
tion; or, failing in this, to retnrd the progress of the constitutional infection, 
and thus at least to prolong rxistcncc. How far these objects are attained by 
amputation of the cancerous breast is a subject of important inquiry to the 
surgeon. The operation has of late been discountenanced by many excellent 
pathologists; not so much from any intrinsic danger it may possess, for although 
occasionally fatal from erysipelas or some similar accidental complication, there 
i!!! nothing specially hazardous about it; nor from its being now, as formerly, 
open to the objection of subjecting the patient to unnecessary pain, all suffering 
during its performance being prevented by anesthetics, and little inconvenience 
being experienced at subsequent dressings, which arc usually of a nearly pain
less character; but the great obj ection lies in the fact of the disease, in many 
cases, returning with equal, and in others perhaps with g reater rapidity after 
the operation, than if none had been performed. 

The principal points in connection with the operation appear to resolve them
selves into two questions :-1st. Whether, in any cases of cancer of the breast, 
constitutional infection may be prevented by amputation of that organ i and if 
so, under what circumstances this will most probably happen? And, 2d. 
Although the disease may eventually return in the part or elsewhere, whether 
excision rnay not arrest the rapidity of the fatal termination? 

In answer to the first question, it is not easy to give a very definite reply. 
Nothing shows more clearly the worthlessness of so-called surgical statistics 
than the discrepancy that exist.s between those that have been published as 
exhibiting the liability to relapse of cancer after operation. 1'hus, Bill states, 
that out of 88 cancers on which he bad operated at least two years before the 
return was made, there were only 10 relapses, and 2 deaths ; whilst Alexander 
Munro st.ates, that out of 60 cancers which he had seen removed, in only 4 

yar~e~~' ~·,~~ ~~~~~.;~~a~:1~~~sa~ ~~~1t:!r~f u1:r~:~~a0~J~ ;~~~~ntn~f°1:i~~!a:~:~ 
for he says, that out of 32 cases of cancer operated upon by himself, there was 
not one instance of radical cure; and of 80 other cases that he was acquainted 
with, the result was in c,·ery instance unfavorable. Warren, on the other hand, 
saved one in 3; and Cooper 1 in 4. Amidst such conflicting statements as 
these, it is clearly impossible to eliminate more than the general fact which is 
well known to every surgeon, that in a. large number of the cases of cancer that 
are operated upon, there is a tolerably speedy return of the di sease. In t.hese 
cases there arc, however, many points to be taken into account, that gross statis
tics can take no cognizance of; much being necessarily dependent upon the 
skill with which the operation is performed, as well as upon the care employed 
by the surgeon to cut widely of the disease, and to extirpate completely not 
only the whole of the morbid masR, but those tissues in its neighborhood that 
might be supposed to be implicated 

In many of the cases, also, it is by no means improbable that the prnctire1 a~ 
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one time pretty generally followc<l, may have been adopted, of merely extir
pating: the tumor without removing the whole of the breast. I am, therefot·e, 
di:posed to look upon any deductions based upon the statistics of such men a.s 
H1ll, Macfarlane, and Benedict as of very little value when applied to the 
surgery of the present day. 

It would, however, appear from the result of those inquiries, that in a certain 
proportion of cases, whatever the precise mtio be, and this is still undetermined, 
the disease may be effectually removed by extirpation of the breast. 

As the second que.:;tion, -whether as a general rule life may not be pro
longed by the performance of the operation,-it would appear, if the statistics 
collected by Leroy D'Etiolles are accurate, that hitherto it has not. Dr. Walshe 
comes to the conclusion that the operation cannot as a general rule be regarded 
as a means of prolonging ~ife, but that in the majority of cases death is hastened 
by such interference. Sir A. Cooper and Sir B. Brodie both agree that in the 
majority of cases, the disease returns in two or three years after the operation, 
and then kills the patient. 

But though the general result of a statistical inquiry into this subject, based 
upon the imperfect materials and probably very incorrect figures at present 
before the profession, leads to the conclusion that operations for cancer of the 
breast, when indiscriminately performed, have hitherto uot only failed to cure 
the disease, but actually in a great number of cases .hastened its fatal termina
tiou, yet it must be borne in mind that instances do occur in which life is cer
tainly prolonged by this means considerably beyond its average duration in 
cancer of the breast. Thus, Callaway operated on a case in which no return 
took place for twenty-two years. Velpeau states that he bas removed cncepha
loid tumors of the breast, and that the patieut has remained free from the dis
ease for eight or ten years . Sir B. Brodie and other surgeons relate similar 
instances in which the patient's life has been prolonged after the performance 
of the operation; and the experience of the most eminent practical surgeons is 
decidedly in favor of having recourse to it under certain circumstances. 

'l'he only reliable statistics that we possess on the relative duration of life in 
cases of cancer of the breast, with or without operation, are those collected by 
l\lr. Paget. He states that of 139 cases, 75 were not submitted to operation; 
of these the average duration of life was 48 months. Of 6-1 operated on 
the corresponding average has been a little more than 52 months. In the 
first two years of the disease the proportion of deaths was much less in 
those operated on than in those who were le~, - being in the former less than 
11 per cent., in the latter more than 30 per cent. 'l'he longest duration of life 
in a case not operated on was 18 years; in those operated on, a little more 
than 12 years 

'fbere is, however, another point of view from which these operations may be 
considered; for even if they do not prolong life, they may greatly improve the 
patient's condition, and place her in a state of comparative comfort duri11g tlic 
remainder of her existence. Thus she may be suffering so much pain from the 
local affection, or if it be ulcerated, be so much affected by the fetor of the dis
charges, that she may be placed in a position of far greater comfo:t by having 
the local source of disease and irritation removed; and though she die eventually 
of canccr1 it may be with much less suffering to herself and others for her tu 
be carried off by secondary deposits in the lungs or liver, than to be worn out 
by the external affection. 

In considering the propriety of operating in cancer of the breast, it is of thu 
utmost importance to determine those cases in which the operation may possibly 

~~o~~:c~~~~~ 0:ei~;~~r:~;gse~~i~:~~rnf~n!1};~~ i~:~~~Jhi~s~~:t~~~~1~t!~~:t~~~:~ 
the patient's death. Whatever the value of statistics may be rn deternrnung 
the question as to whether in cases of cancer of the breast generally, the opera-
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tion will effect a cure or prolong life, they are not equally valuable in their 
application to individual cases. 'When a surgeon is called for his opinion re
specting ~he propri~ty of amputating the breast of the patient before him, it is 
not sufficient for hun to be able to state what the f!Cneral result of the opera
tion may be, but he must be able to satisfy himself whether the particular in
stance under consideration may not be one of those cases, exceptional perhaps, 
ln which tlrnre is a fair probability of the operation extirpating the disease 
entirely from the system, or at all events prolonging the patient's existence. In 
order to do this it is necessary to endeavor to lay down some rules that may 
guide us in selecting those cases in whic11 the operation may be advantageously 
done, and in setting aside others in which we know that it will :ilmost to acer
tainty hasten the patient's death. And indi>cd it is the absence of all such con
siderations in general statistical investigations into the results of operation for 
cancer, that deprives them of much of their value a~ guides in actual practice. 

Though nothing can be more unsurgical or improper than the indiscriminate 
extirpation of all cancerous tumors of the breast from every 1n1tient wlio may 
present herself, in whateYer scage of the disease; and though such a practice 
would doubtless be followed by fully as disastrous results as those that occurred 
to Macfarlane, Benedict, and others; yet there can be little doubt that a sur
g-eon who would employ a. certain principle of selection, would obtain a very 
different and far more successful result in his practice. Sir B. Brodie has very 
clearly and succinctly pointed out the most important circumstances by which 
the question as to the propriety of operating in these cases should be deter
mined. Before doing so, he very justly dwells on the fact that in many cases 
the operation ma.y fail, and the disease speedily recur through the negligcuce 
of the surgeon in leaving behind portions of the gland, slices of tl1e tumor, or 
contaminated tis8-ues, and tlrnt thus the operation may receive discredit, for 
what is in reality the fault of the surgeon who performed it. 

With reference to operations, cancerous diseases of the breast may be divided 
into three classes: -1st. 'l'hose in which it is the duty of the surgeon to dis
countenance excision; 2d. Those in which operation is of doubtful expediency; 
and 3d. Those in which it is the duty of the surgeon to recommend it. 

1st. Case.~ unfit for operation. -In this class we may include the followinµ: 
conditions: (1) Those cases in which there is strong-ly-marked constitutional 
cachcxy; (2) When both breasts are iuvoiYed; (3) \Yhen there arc ~econdary 
deposits in internal organs; (4) When the glands under, and especially above 
the clavicle are much enlarged; (5) If the tumor be adherent to the ribs and 
intercostal muscles i (6) When the skin is hard, brawny, and infiltrated, of a 
reddish-brown color, having a hard, lC'athcry feel, or a. greasy, glazed appearance; 
(7) If the tumor is rapidly growing in a patient with a strong hereditary taint; 
(8) If extensively ulcerated and fungating. 

2d. Doubtful cases.-(1) Tf the patient is aged, weak, or anemic, and the 
tumor large, it is seldom expedient to operate, as the shock may destroy life i 
f2) When the skia is merely dimpled in by a kind of pedicle passing from the 
iumor to its under surface, an operation may be performed unless other circum
stances should contra~indicate it, but in such cases it is necessary widely to ex
ciM the integument surrounding the attached point. 'l'he cancer cells, as I have 
more than once had occasion to observe, will be found to have diffused them
selves extensively through the neighboring skin, which, to the naked eye and 
to the touch, )ms a perfectly healthy appearance, the tumor being surrounded 
by a. kind of halo or atmosphere of cancer infiltration; (3) "\\hen there is but 
moderate enlargement of the axillary glands, which are so situated as to admit 
of removal, the operation may be performed; (-:l) \fhen the cancer is ulcerated, 
it is seldom proper to operate, but if all other conditions are favorable, this e,·cn 
11eed not in some special cases be a bar. As Sir 13. Brodie has pointed out, tho 
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patirnt's existence may sometimes in these cases be prolon~ed, and her comfort 
watcrially increased, by the removal of the di::.eascd and ulcerated mass. 

3d. Ousei:; admitting of operation. -The exclusion of all the cases that fall 
under the preceding categories will necessarily limit very materially those in 
which an operation may be undertaken; it can, huwever, be performed with 
every prospect of its being advantageous to the patient, if the tumor be of 
moderate size, slow or nearly stationary in its growth, unconnected with or at 
least merely attached by a pediclc to the skin, pretty distinctly circumscribed, 
movable on the subjacent parts, and not complicated by enlarged glands in the 
ax.ilia or elsewhere. The patient has an especially good }Jrospcct of recovery, 
according to Brodie, if the disease be seated in the nipple. ln all cases when 
an operation is undertaken, the whole of the breast should be removed, and the 
contiguous tissues pretty widely excised. The integuments being loose in this 
situation, readily come together even after considerable loss of substance. When 
the tumor is pcdiculated, only being attached to the gland at oue point, some 
surgeons have recommended that. it alone should be extirpated, the breast being 
left. '!'his practice, however, is not. a safo one; I have seen it followed by a 
speedy relapse, and should certainly always be disposed to extirpate the whole 
of the organ in this, as in every case of cancer of the breast. 

When once a tumor of the breast has been ascertained to be of a cancerous 
character, the sooner it is removed the better, unless one of the special reasons 
adverse to operation that have just been adverted to should exist. I cannot 
conceive that any good can come of delay in these cases. The disease (for 
reasons stated at p. 410) appears in the early stag:es often to be entirely local; 
there is no evidence of constitutional infection, hut if the operation be delayed 
the skin speedily becomes implicated, the axillary glands enlarge, and cancerous 
cachexy sets in. When the operation is performed, the whole of the breast and 
the surrounding cellulo-adipose structures should be freely removed, as there is 
often a halo of cancer deposit around the morbid mass, in tissues apparently 
healthy. 

Relapse of cancer after operation way take place in two ways; either in the 
Yicinity of the part operated upon, or in some internal organ. When recurring 
i11 the neighborhood of the previously affected part, it is probably owing to the 
cancer-cells haviug diffused themselves so widely into the skin, the subcutaneous 
cellular tissue and muscles, or neighboring lymphatic glands, that after the 
removal of the tumor these cells become the germs of new growths. Under 
these circumstances it may recur in the cicatrix and then implicat.e the glands; 
or, in the glands, without the cicatrix having been previously affected. In local 
relapse of this kind, it often happens that the disease so reproduced, runs its 
cour:;e more rapidly than if no operati6n had been done; the increased action 
set up in the part during the healing process appearing to_ give augmented force 
to the reproductive energy of the cancerous growths . In some cases it even 
returns in the cicatrix before cicatrization is completed, the ulcerated surface 
then assuming the ordinary character of the cancerous nicer. In other cases 
some weeks or months after the cicatrix is fully formed, it assumes a dusky red 
or _purplish tinge, becoming hard, stony, and nodulated _at J?Oints; these nodules 
being round or O\·al, often very numerous, and varying 111 size from a pin's head 
10 a pigeon 's egg, studding the whole length and _ breadth of the cicatrix, and 
at last running into true cancerous ulceration. Under such circumstances as 
these the only hope of prolonging the patient's life lies in the speedy excision 
of the whole of the diseased structures1 provided there be no deep affection of 
the glands, or evidence of internal secondary dcpo.r;it. Dut if the axillary glands 
be much enlarged, either alone or together, with recurrent disease in t~e cicatrix, 
or if there be any sign of internal cancer, further operations will be improper. 
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The operation for the removal of a breast, whether affected with cancer or 
other discm•e, may be performed in the following way :-'l'he patient should lie 
upon a table, with the arm hanging over the side, and held by an a istant. 
If the tumor be large, and the loss of blood a matter of much consequence, 
another assistant should compress the subclavian artery on the first rib. If the 
veins about the part be much dilated, measures should be taken to arrest the 
fl ow of blood from them, as it may sometimes be dangerously profuse; indeed, 
South relates the case of a patient who died from this cause, during the opera· 
tion. Au oblique elliptical incision, of sufficient length, should then be made, 
first below, and next above the nipple, so as to include a suffic ient quantity of 
integument. The dissection should then be rapidly oorricd dow11, by a few 
strokes of the scalpel, to the pectoral, muscle, and the breast removed from the 
cellular bed in which it lies. Some surgeons extirpate the breast by a perpen· 
dicular, others by a transverse incision. I think that an oblique incision fol. 
lowin;? the course of the fibres of the great pectoral is most convenient, as it 
enables the surgeon, if necessary, to extend the cut into the axilla for the 
removal of enlarged glands, and after cicatrization, allows of the movements of 
the arm without undue traction. After the removal of the diseased breast, it 
and the tumor, as well as the whole interior of the wound, must be carefully 
exnmined, in order to ascertain that no slices of morbid tissue have been left 
behind; if so, they must be freely cut out, and if, as sometimes happens, the 
growth is rather firmly adherent to the pectoral muscle, or subjacent structures, 
portions of these must also be removed. Should it be found that there are any 
enlarged glands in the axilla, they may be extirpated, either by extending the 
wound upwards in this region, or by making a separate incision into the axilla, 
and carefully dissecting them out. In doing this, the edge and point of the 
scalpel should be very carefully used, and the glands rather teased out with the 
handle of the knife and fin~crs, so as to avoid the risk of hemorrhage, which is 
apt to be troublesome in this situation. The extirpation of enlarged axillary 
glands is the most troublesome part of operations on the breast, as they often 
extend much higher into the axilla, and under the edge of the pectoral than 
would at first appear. When exposed, they may be seized with a double hook 
or artery-forceps well dr:iwn down, and then enucleated as far as practicable with 
the fingers , aided by a fCw cautious touches with the edge of the knife. 'l'he 
less the point is used deep in the axilla, the better for the patient. Should the 
glandular mass extend hifrh up, comin~ into close relation with the axillary 
vessels, it would not be prudent to attempt its complete extirpation with the 
knife, but having been !'epnratcd as far as practicable in the way already men· 
tioned, it should be well drawn down, and then tied tightly as high as possible 
with a piece of whipcord, all that portion below the noose being then cut off. 
ln this way the two great dangers that attend the extirpation of tumors in this 
locality, that are deeply situated and out of sight, viz., hemorrhage and the 
entry of air into dilated veins, may be avoided, and the ligature being applied 
beyond the diseased mass, that which remains of it will slough away when the 
thread separates. During the operation itself all hemorrhage may be controlled 
by pressure on the subelavian abo,•e the clavicle. 

It occasionally happens that tumors are met with in the axilla as a primary 
disease, unconnected with any malignant or other morbid action 1 either in the 
upper extremity or the breast. Such masses may either be of a. strumous or 
cancerous nature, and require extirpation. When strumou!', they are readily 
enough enuclcated; but when cancerous, they become so widely and deeply 
adherent that their removal cannot be undertaken without much danger. In 
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such dissections as these, I have had occasion to expose the axillary and sub
scapular vessels to some extent. 

After any bleeding vessels have been ligatured, the incision through which 
the breast was taken out may be brought together by a few points of suture, and 
supported by a bandage, so as to prevent bagging of' matter. In mauy cases it 
will unite by the first intention, for, owing to the yielding nature of the parts 
in this situation, the lips of the cut come into very good apposition, eveu 
though a considerable mass lrns been rcmo\'cd. By some it bas been supposed 
that relapse of cancer is less liable to take place if the wound unite by granu
lation, than if it come together by more speedy union; of this, however, there 
is at present no proof with which I am acquainted, though it is by no mca11s 
improbable that the su1Jpurative action may eliminate cancer-cells from the 
neighboring tissues. 

'Ihc male breast, though very rarely the seat of disease, may occasionally 
become affected in a somewhat similar manner to the mammary glaud in the 
female; hcing in some instances hypertrophied, in others, the scat of an abnor
mal secretion of milk, and, in other cases, affected by the formation of cysts, 
encysted, and seirrhous tumors. These growths require removal by the same 
kind of 0perative procedure that is adopteJ when they affect the female Lreast, 
though of a less cxtensi\'e character. 

TAPPING TBE CHEST. 

Paracentesis thoracis may best be done with an ordinary trochar of moderate 
isize, and the most convenient spot for the puncture is usually the side of the 
chest in the fifth intercostal space, at the line of insertion of the serratus 
magnus. The skin having bccu punctured with a scalpel, the trochar shott!J 
be pushed over the upper margin of the sixth rib into the middle of the space, 
so a.s to avoid the intercostal artery, and must then be t.hrust sharply and boldly 

Fm. 304.. 

into the pleural sac, so a<1 to make sure of perforating any false membranes that 
may line its interior, and which, if the instrument be pushed slowly on, might 
iie carried before it, and thus prevent the escape of the fluid. Air ma.y in this 
operation gain entrance into the pleu~a, and! d~compo:si~1g the pus; become a 
source of irritation. In order to obviate this mconvemcnee, the rnstrument 
figured in the accompanying sketch (fig. 304) will be fo_und useful i. th~ trochar 
having be~n introduced, and the stop-cock shut, as the p1sto~-stylet is withdrawn 
a bladder 1s attached to the ~ad of the canula, and when this bas been filled the 
stop-cock is a.gain close?, the_ blad~ei-empticd and reapplied ,(fig. 305): In this 
way as much of the fluid as is desired may be reruovcd. After the withdrawal 
of the canula, the puncture is closed by a pad of lint, strapping, .and ba~dage. 
After tapping, the lung will either expand, and .fill up the ca~1ty p~cv10u~)Y 
occupied by the fluid, or if adhesions prevent this, the thoracic panetes will 
gradually collapse. ' 

In'hydrops pericardii, the pericardium may be tapped by making an incision 
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through the skin and cellular tissue in the fifth intcrcostal space. :md then 
puncturing the membrane with a fine trochar at that point where palpation anci 
auscultation have indicated the greatest amount of fluid. The trochar should 
be passed obliquely. 

DISEASES OF THE ABDOMEN. 

CIIAPTER LIII. 

BY hernia, in its wiJcst sen::c, is meant the displacement of any orp:an from 
the cavity in which it is naturally contained1 by being protruded through an 
nbnormal or accidental opening in its walls; when, however, it escapes through 
one of the natural outlets of the part, it is not considered hernial. Thus, the 
protrusion of the hl'ain through an aperture in the cranium, or of the lung 
through one in the thoracic walls, or of a portion of intestine through the 
abdominal parietes, is termed a hernia of these organs; but the descent of the 
bowel through the anus does not come under this designation. Here, however, 
we h:we 011ly to consider the hernial protrusions that occut in the abdomcn
the common situation of this disease. 

A hernia may occur at aln10st any part of the abdominal wall, though it is 
far more liable to do so in some situations than in others, being commonly met 
with at those points where the muscular and tendinous structures are weakened 
to alJ.1w the passage of the spermatic cord in the male, and of the round liga
ment in the female; or for the transmission of the large vessels to the lower 
extremity; hence the inguinal and crura!. canals arc the common situations of 
this disease. It may, however, occur in various other situations, as at the um
bilicus, the thyroid foramen, the sciatic notch, in the vagina. the perineum, 
through the muscular portions of the abdominal wall, the diaphragm, etc. 

In whatc,·cr situation it occurs, a hernia is compoi::ed of a sac and its eontr11ts. 
The sac is the prolongation of that portion of the perineum which overlies and 
corresponcls to the aperture through which the hernia protrudes, and is in all 
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cases composed of a neck and body. The neck is usually narrowed, though in 
some old hernim it becomes wide and expanded: it is commonly short, consisting 
indeed of a sudden constriction of the sac in this situation, as happens in many 
forms of femoral hernia; but in other cases it is elongated, narrowed, and thick
ened. and even vascular in its structure. The neck of the hernial sac usually 
becomes greatly thlckeued, and of an opaque color, in consequence of the depo
sition of plastic matter in or upon i1 1 from the irritation to which it has been 
subjected by the pressure of the hernial tumor or the trus~, from the incorpo
ration of the subscrous cellular tissue that lies external to it, or by the pucker
ing together of its folds, which have been compressed by the aperture in which 
it lies. The body of the sac varies greatly in shape and size, being usually glo
bular or pyriform, sometimes elongated and cylindrical; it may vary from the 
size of a cherry to a tumor as large as the head. When recent, it is usually 
thin and transparent, though in some cases it becomes greatly thickened, ha,·ing 
arborescent vesse ls ramif)'ing on it, and being almost laminated in structure; 
this is especially the case in old femoral bemire. fo other instances, however, 
it becomes thinned and atrophied as the tumor expands, so that the contents 
become visible thrvugh it. 'l his is especially the case in old umbilical heruire, 
in which I h:we seen it as thin as the 6ne;:<t gold-heater's skin. In some cases 
the hernial sac undergoes degeneration, becoming converted into a fibrous or 
even calcareous layer. 

'l'he sac, though usually forming a perfect inclosure to the hernial contents, 
occasionally constitutes but a partial inve~.tment to them, more particularly in 
such organs as the crecum or bladder, which are naturally partially unco,•cred 
by the pcrit.oneum. In other instance5, again, it may be ruptured, or altogether 
absent; more rarely a double herni<ll sac is met with, one being protruded into 
or placed behind the other. There are instances of three sacs occurr ing toge
ther, and Sir A. Cooper even relates a case in which six were met with in the 
~ame person. 

'fhc abdominal parietes outside the sac undergo important changes. 'l'he aper
ture through which the hernia. protrudes usually becomes circular; after a. time, 
indurated and rounded at the edge, and considerably enlarged; when situated 
in the movable portions of the abdominal wall, as in the inguinal regions, it 
becomes displaced in old hem ire, being dragged down by the weight of the pro
trusion, usually towards the mesial line. 'l'he subserous cellular tissue always 
becomes greatly thickened, often indurated and fatty, so as to constitute one of 
the densest investments of the sac, and, in some old cases of hernia, closely to 
resemble omcnturu. The more superficial structures, such as the integument 
and fascia, become much elongated and stretched; often tense, but not unfre
quently hanging in fo lds; they arc usually thinned, but if a truss has been long 
worn, they become thickened and condensed by the pressure of' the pad. 

'1.'be contents of the sac vary greatly, every Yiscus except the pancreas and 
stomach having been fuund in bernial tumors. Most frequently a portion of 
the small intestine, more particularly of the ileum, is protruded, constituting 
the form of' hernia. called enterocele. The quantity of intestine within t.he sac 
may v~ry from a small s~ction of the calibre of the gut, .the whole diameter not 
being included, to a cod several feet in length, with its attached mesentery. 
After a portion of the intestine has once descended, the protruded part tends to 
increase in quantity, until, as in some larp;e and old hernire, the greater portion 
has been known to lie in the sac. 'l'he large intestine is rarely found in a her
nia, though the crecum is occasionally met with. When intestine has L"cn long 
protruded, it usually becomes thickened in its coats, and narrowed, greyish on 
the surface, and more or less deranged in its functions. 11.'he corresponding 
mesentery becomes thickened1 hypertrophied, and vascular. 

Omenturu is often found in hernial sacs, together with intestine, but is not 
unfrequcntly met with alone, constituting the disease called epi'plocele. After 
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having been protruded for some time it becomes thickened, brawny, and 
laminated, losiug its ordinriry ccllulo-adipose texture, and becoming in<lurated. 
Its veins usually rissume a somewhat vari cose condition, and the mass of 
omcntum acquires a triangular slrnpe, the apex being upwards rit the abdo
mi1rnl riperturc, rind tbe base be-low broad and expanded. In some CU!)CS it can 
be unfolded, in others it is matted together into a cylindrical mass. Occa!:;ion
ally :tperturcs form in it, through which a coil of intestine may protrude, thus 
becoming secondari ly strangulated within the sac. In other instances ey.::.ts arc 
met with in it containing fluid; or into which the intestine may even slip. 
'\'hen intestine and omentum together arc found in a hernia, the disease is 
termed an e11tero-epiplucde1 and under these circumstances the omeutum usually 
descends before, and occasionally envelops the intestine. llcsidcs these the 
ordinary contents of hernire, the stomach, liver, spleen, sigmoid flexure of the 
colon, bladder, uterus, and ovarit?s, have all been found in them. 

Adhesions commonly form within the sac in old standing cases. 'fhese may 
take place between the contaiuc<l viscera merely, as between two coils of intes
tine, or between these nnd the omentum; or they mny form between the wnll 
of the sac and its contents, either by broad bands, or else by bridging across 
from one side to the other, nncl enclosing a portion of the \'iscera. 1n recent 
cases these adhesions arc soft, and may readi ly be broken down; but when of 
longer duration they are often \'cry dense, and arc especially firm about the neck 
of the sac. 

Besides the viscera, the hernial sac always contains a certain quantity of 
fluid secreted by and lubricating its interior. In most cases this is in but small 

quantity, but in some instances, when the sac is in-
Fro. 306. flamed, or the hernia strangulate<l , a very considerable 

bulk of liquid has been met with; I have seen as 
much as a pint escape from a large hernia in an oh.I 
man. When abundant, it is generally of a browni!)h 
color, though clear aod transparent, and is met with in 
largest quantities in inguinal hernioo. In some in
stances this fluid becomes collected in a kind of cyst 
within the sac formed by the omcntum contracting 
adhesions to its upper part, and lc1wing space below 
for the fluid to collect, in which this accumulates be· 
tween the omentum a.hove and the wall of the sac 
below; this condition, represented in the annexed 
figure (306), has been called liydrocele of tlw hen1i«l 
s11c, and constitutes a somewhat rare form of disease. 
The fluid is often in considerable quantity; in a case 
which I tapped some years ago, nearly three pints of 

dark brown liquid had thus accumulated, and were drawn off. 
If we limit the term hydrocele of the hernial sac to those cases in which there 

is a slow and gradual accumulation of fluid at the bot.tom of an old hernial me, 
which has been cut off from all communication with the peritoneum either by 
the radical cure of the hernia, or by the adh<:!:iiOn of intestine or omeutum to 
the upper part and neck of the sac, it must be considered a disease of unfrequcnt 
occurrence, and but few cases are recorded by .surgical writers. )lr. Curling, in 
his work on the 'l'estis, states that during his connection with the J.Jondon Hos
pital, he has seen only oue casei and the only others with which I am acquainted, 
)Je;;ides one that_ occurred in my own practice, are two related by Pott, two by 
Pellctan, one by Boyer, aud one by Lawrence. This disease must not be con
founded with the accumulation of fluid, in whatc\•er quantity, in strangulated 
hernia, or in hernial sacs that corumunicatc with the peritonenl cavity. Its 
ilistinguishing feature is the accumulation of fluid in a sac that has been cut off 
from all communication with the cavity of the peritoneum. 
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The !Wmplnms of hernia, though Yarying considerably according to the con· 
tents of the sac and the condition in which it is placed, present in all cases 
many points in common. Thus there is an elongated or rounded tumor at one 
of the usual abdominal apertures, broader b~low than above, where it is often 
narrowed into a kind of neck; usually increasing in size if the patient stands, 
holds his breath, couzhs1 or makes 111ucb musculnr exertion. It can be pushed 
back into the abdomen on pressure or goes back readily if the patient lies down, 
but reappears when he stands up. On coughing, a strong and distinct impulse 
may be folt in it. 

pr~~~d 1~~~~,1~~r;i:o:1~e~!:~~:t~;::p:~ft~~i:~ld i:t:~1~~i~1~~y i~1~1~~1b~~·~f~i;~~~\'~~1et~ 
the cavity of the abdomen with a distinct slip and g-urglc; it has a well-marked 
impuls.c on coughing, and is usually accompan ied by various dyspeptic symptoms, 
and otten with a. good den.I of dr:igging uneasiness. 

The omentn.l hernia is usunlly soft and doughy, returning slowly on pressure 
into the abdomen, feeling irregular on the surface, and having an ill-defined 
outline. It occurs most frequently on the left side, and is rare in infants, in 
whom the omentum is short. In cntero-epiplocelc there is a combinati<.in of the 
two conditions and their signs; but these ore usually so uncertain, that few 
surgeons en.re to predict before opening the sac what t he probable nature of the 
contents may be. 

CtEcal hernia necessarily only occurs on the right side. It is a large, knobby, 
and irregular tumor, irreducible, owing to the adhesions contrnctcd by that 
portion of ccccuru which is uncovered by peritoneum. The })CCuliarity of these 
herniro consists in the sac being absent, or only })n.rtial in the majority of cases, 
owing to the peritoneum stripping off as the ~ut descends. When theEe bemire 
are large, and partially invested by serous membrn.ne, a sn.c usually exists at 
their upper aspect, into which a portion of' smn.11 intestine mn.y fall, n.nd 
which may in some cases constitute a second hernia lying n.bove or before the 
ccecal one, which will be found situated at the posterior wall whrn this hernia l 
pouch is opened. OC'casionally the vermiform appendix and the caput-coli 
are found in the sac, but can rarely be returned. The rule ot co.:cal hcrnire 
only haxing a partial peritoneal investment, docs not hold good in all cases; and 
instances have occasionally been met in which this portion of intestine lay in a 
distinct sn.c. 

Hernia of the Uadder or c11stocele is of very rn.re occurrence; and, like that 
of the crecum, is usually enclosed in n pn.rtin.l peritoneal investment, though 
it is not necessarily so. South stn.tcs that there is a preparation n.t St. Thomas's 
Hospital, in which the fundus of the bladder, with it.!:! peritoneal covering, hn.s 
passed into a distinct sn.c. In some instances the cystoccle is accompn.nied by 
an entcroccle. These hernire arc alwnys irreducible, and n.r~ attended by a good 
den.I of difficulty in urinating, with varying tension, accordmg to the quantity 
of fluid they contn.in; by squeezing them, urine may be forced out through 
the urethra, and fluctuation hn.s been felt in them. Urinary calculi have been 
formed in these tumors, and have been removed by incision through the scrotum, 
or have ulcern.tcd out. 

The ccrn:;rs of hernia n.re u<::ually sufficiently well mn.rked. In some instances, 
the disea~e is congcnitul, arising from preternatural patency of the n.bdumina! 
apertures; in other cases, again, it occursn.ta later period of life, in consequence 
of some forcible effort, as in lifting n. heavy weight, jumping, coughing, strain
ing n.t stool, or in passing water through a tight stricture. It is especin.lly apt 
to occur from such causes as these in tall and delicate people, more particularly 
in those who have got a naturn.l disposition to weaknes8, or bulging of the 
groins. The displacement of the n.bdominal Yiscem by a gravid uterus, will n.lso 
occasionally give rise to the disen.sc. Hernia is especially n.pt to occur from a 
combination of causes : thus, if an aged person, one with a foeble organization, 
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or whose abdominal apertures have been patent in consequence of rather sudden 
emaciation, makes a \•iolenteffort, a hernial protrusion is very apt to occur. 

Amongst the most frequent predisposing causes of hernia arc certainly sex, 
age, and occupation. l\lcn arc far more liable to this disease than women. 
'l'hus, according to l\lal~aigne, in France one man in thirteen and one woman 
in fifty-two, arc the subjects of hcrni3. But, though men arc more generally 
liable to hernia than women, they arc less so to certain forms of the disease, 
especially to tl1c femoral and umbilical. It is to the inguinal t}rnt they are par
ticularly subject, :dthough old women very commonly suffer from this form. 
Accordin!! to Mr. Lawrence, out of 83,584 p3tientR who applied to the City of' 
London 1'russ Society, 67,798 were males, and 15.786 females; for the inte
resting statistical account of the relative frequency of the different kinds of rup
ture, deduced from the foregoing figures, I would refer to Mr. Lawrence's most 
excellent Trc3tise on Ilernia, 5th ed. p. 11. 

Age cxerci;;.es a. very material influence upon the frequency of hernia. 
Malgaigne, who has carefully investigated this subject, finds that in infancy the 
disease is sufficiently common, owing to the prc,·nlcncc of con7enital herni3. at 
this period of life j and, that in the first year after birth hernia occurs in the 
proportion of 1 in every 21 children. It then 1!0CS on decreasing in frequency, 
there being 1 in 29 at the second year; 1 in 37 nt the third yenr; until, at the 
thirteenth year, it has fallen to 1 in 7i. Shortly after this, its frequency 
begins to rise ngain, and then goes on progressinly increasing until the close 
of li fe; thus, at the 21st year, there is one case in 32; at the 28th year. 1 in 
21; at the 35th, 1 in 17; at the 40th, 1 in 9; at 50, 1 in 6; from 60 to 70, 1 
in -1; and from 70 to 75, 1 in 3. In women, herni3. most frequently occurs from 
the 20th to the 50th years. '!'hose occupations in which the individual is ex
posed to violent muscular efforts, more particularly of an intermitting character, 
predispose strongly to the occurrence of hernia, and in these employments the 
tendency to the disease is often greatly increased by the injurious habit of 
wearing tight girths or belts round the waist, which, by constrictin~ the abdo
men, throw the whole pressure of the abdominal contents upon the inguinal 
regions. 

'!'he conditions in which a. hernia may be found, are very Yarious, and entail 
corresponding differences in the result and treatment of the affection. When 
first formed, most hcrniro may be said to be ·i11complt:te, being for a time retained 
within the orifice of the canal through which tllCy eventually protrude; when 
they have got altogether beyond the abdominal walls, they are said to be 
complete, and this is the condition in which they arc usually presented to the 
surgeon. 

A hernia. is commonly at first rcd11cible, that is to say, it may readily be pushed 
back into the ca,·ity of the abdomen, protruding again when the patient stands 
up, holds his breath 1 or makes any exertion, and having a distinct and forcible 
impulse on coughing. 'Though the hernial contents, in these cases, arc reduced 
into the abdomen, the sac is not; it 3Jmost immediately contracts adhesions to 
the cellular tissue, by which it is firmly fixed in its new situation, though in 
some particular cases, as we shall hereafter see, it may be pushed b3ck. 

In the treatment of a reducible hernia, our object is by the application of a 
proper truss, to retain the protrusion within the ca.vity of the abdomen. In 
order to do this, the patient must be provided with a proper kind of truss, 
adapted to the particular nature of the hernia. Amongst the best 3re, I think, 
Salmon and Odys', or Tod's, for inguinal hernia, and tl1e 1\Iocmain for tbA 
tf>moral. In umbilical and Yentral ruptures, an elastic pad and belt may most 
conveniently be used. In selecting these tru~cs, care should be taken that the 

:~~{'~71a~s ~tb~r~~~::r;nsl:h~c~~~~tct~1ai0i!1~eoe:iz:o~nt~u~~1w::/~a~l~co;ntt;i:b:~~ 
DJinal wall, but merely bears upon the points of pressure and counter-pressure. 
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The pad should be convex, and firmly stuffed, and of sufficient size to press not 
only upon the exte rnal aperture, but upon the whole length of the canal. Be. 
fore app lying the truss, the hernia must be red uced, by placing the patient in 
the recumben t positio11 1 relaxing the muscles by bending the thigh upon tho 
abdomen, and pre!'=sing the tumor back in the proper direction; the truss !>hou!J 
then be put on, and be worn during the whole of the day; indeed, the patieut 
should ne\•er be allowed to stand without wearing it. At night, it may eithe r 
be left off altogether, or a lighter one applied. In some cases the skin becomea 
irritated by the pressure of the pad; under these circumstances, an elastic air
cushioo may be used, or the parts subjected to prcS!iurc may be well washed 
with spirit lotion. 'l'he truss may be known to fit by testing it in the following 
way. The patient should be made to sit down on the edge of a chai r, and then 
extending his legs, opening them widdy, and bending the body forwards, cough 
several times. If the hernia do not slip down behind the pad on this trial, we 
may be sure that the truss is an efficient one, and will keep the rupture up under 
all ordinary circumstances. 

Radical cure of Hernia.-Various Ol('ans have been devised in order to effect 
the radical cure of a reducible hernia. The only plan that is at the ~awe time 
pe rfectly safe and permanently successful is by the compression of a well-made 
truss. In this way it not unfrequently happens th3t the hernia:: of infants be
come radically cured; the same result bowe\ler seldom occurs at a more udvnnced 
period of lifo. In order that compression should succeed in this way, it is 
necessary that it should not only be applied to the external aperture through 
which the rupture escapes, but to the whole of the canal. It must also be con
tinued for a very considerable time, for at least a year or two, and care should 
be taken that during the treatment the rupture is not allowed to descend; every 
time it comes down, any good that may have been derived is necessarily done 
away with, and the treatment has to begin, as it were, anew. After the cure is 
supposed to have been effected in this way, the application of the truss must be 
continued for a vcry considerable length of time, lest by any unfortunate mO\'C· 
mcnt the rupture descend again. 

'l'bc operations that have been devised for the radical cure of hernia are all 
founded on one of two principles, viz., the excitation of such an amount of 
peritonitis in the sac, or its neck, as to secure its oLlitcration, or the plugging 
of the hernial aperture by invagination of the intcgumental tissues. 

If the accomplishment of these conditions would always prevent the recur
rence of the rupture, the radical cure might frequently be undertaken. But 
it is impossible to look upon the agglutination of the walls of the sac, or the 
closure of the abdominal aperture, as the sole conditions required. 'l'o accom
plish the radical cure. it would be necessary in many cases to effect changes in 
the shape and connections of the abdominal contents, to alter the size of the 
abdominal cavity, and indeed to modify in various ways many conditions inde
pendently of those immedia~cly connected w.ith the hernial protrusion. :Many 
of the means of radical cure, by which obliteration of the in terior of' the sac 
or its neck is sought to be effected by the application of sutures or ligatures, the 
introduction of caustics, its excision, scarification, puncture, or injection with 
tincture of iodine, are attended with so much clanger from peritonitis, and so 
seldom by any good results, that their consideration need not detain us here. 
The same remark applies to the attempt to ob literate the canal through which 
the hernia protrudes, by invaginatin.f? and stitching into. it a portion. of the 

~:~:~fri;h~ i~~~~~~~~i ~:;~~o~;,e::~1i'~a~~o~~~1c~~~~!~Y c;~~~tr~~d °t[,~~~~11Lc~~ 
found very seldom to be attended by any permanently bcncfic1al results; the 
invaginatcd p_ortion of tissue s~ecd ily yic_lding to the outwar~ pressure of the 
viscera allowrn" recurrence ot the herma to take place. Of late years, how
ever, ,ytitzcr, of Bon n, has adopted a. plan of radically curing reducible inguinal 
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herniro1 wl1ich combines the two principles on which the older operations were 
founded, viz., the agglutination of the neck of the hernial sac by the exci
tation of inflammation in it, and the closure of the inguinal canal by the in\'a· 
gination of the scrotum; and he carries out these objects in a safer and more 
successful manner than by any of the methods previously emplo.ved. 'l'his plan 
of treatment consists in introduc ing a plug of the scrotum into the inguinal 
canal, and fixing it there by exciting adhesive inflammation in the ucck of the 
sac. The details of the operation are as follow: The patient lying on his back, 
and the hernia being rcducc<l, the surgeon pushes his index-finger up the in
guinal canal as l1igb as the internal ring, carrying before it a cone of the scrotal 
tissues; a box.wood hollow cylinder, about four inches long (fig. 307 C), well 

F10. 307. 

oiled, is then pushed up as the finger is witl1drawn, so as to occupy its place in 
the inguinal canal. Along the interior of this cylinder a flexible gilt-steel 
needle (A), fixed in a movable handle, is then pushed, so as to traverse the inva
ginated scrotum, the hernial sac, and the anterior abdominal wall, through 
which its point is caused to protrude. A concave box-wood case (B) is then 
passed over the projecting point of the needle, and fixed by the other end by a 
screw apparatus to the cylinder (C), so as to compress the incloscd tis::mcs. The 
apparatus so fixed is left in silu for six or eight days, when some discliarge 
being established, it is withdrawn, and the invaginated scrotal plug supported 
by lint introduced up its interior, and by a. spica bandage. 'l'he patient is kept 
quiet for a fortnigh t longer, when be is allowed to move about, wearing a light 
truss for three or four months. 

This method of treatment is easy of execution, and appears to be more sue. 
cessful than any that has preceded it. And yet it is open to the objections that 
attend all plans for the radical cure of hernia, \'iz., the possible excitation of 
a dangerous amount of peritonitis, and the want of adhesion between the lower 
part of the scrotal plug and the corresponding part of the inguinal canal and 
ring. It should of course not be employed indiscriminately, but only in those 
cases in which, from the laborious nature of the employment and the otherwise 
good health of the patient, the radical cure may fairly be attempted. 

Irreducible hcrnire are usually of old date, and large size. They generally 
contain a considerable quantity of thickened omentum, as well as intestine and 
mescntery . I n many instances, a rupture of this kind is partly reducible, the 
greater por tion remaining behind. It is usually the gut which slips up, and 
the omcntum that cannot be returned. The irreducibi lity of a rupture may 
either be owing to its shape, to the existence of adhesions, or be dependent on 
its very nature. If the sac become the scat of an hour-glass contraction, or 
its neck become elongated and narrowed, the hernial contents may continue 
permanently protruding. So also the expanded condition of the lower part of 
the omentum, and the narrowing of its neck may prevent a return of the rup· 
ture. The existence of adhesions, either between the sac and its contents, or 
between protruded intestine and omentum 1 will commonly render a hernia irre· 
ducible; and most frequently these are associated with changes in the shape 
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of the sac or the omentum. Hernkc of the ccccum and bladder can never be 
returned, on account of tbe anatolllical conditions, to which reference has 
already been made. 

An irreducible hernia is usually a source of great inconvenience; it lrns a 
tendency to increase if left to itself, until at last it may C'Ontain 1 as in some ex
treme eases it has been found to do, the greater portion of the abdominal viscera, 
forming an enormous tumor, inconvenient by its size and weight, in which the 
penis and scrotum are buried. Even when the irreducible hernia is of small 
size, it gives rise to a sensation of weakness in the part, with dragging pains 
and is very frcq1:1ently accompanied by .colicky sensat~o~s and dyspeptic ~erange· 
ments. The pauent also, under these circumstances, 1s 10 a state of considerable 
danger, lest the rupture becomes strangubted by violent efforts, or injured and 
inflamed by bJo,,.s. For these reasons, it is necessary not only to protect a 
rupture of this kind from external violence, but to endeavor to prevent its 
increase in size. This may best be done by letting the patient wear a truss 
with a large concave pad, which supports and protects it provided the rupture 
be not of too great a. size for the application of such an instrun:ent. lf its 
magnitude be very considerable, it must be supported by means of a. suspensory 
bandage. Mr. Bransby Cooper has recommended that an attempt should be 
made to convert the irreducible into a reducible hernia, by keeping the patient 
in bed for several weeks, on low diet, with the continued application of ice to 
the tumor; and if it contain much omentum 1 giving small doses of blue pill 
and tartar emetic, so as to promote the absorption of the fat. 'This plan, which 
appears to have answered well in some cases, certainly deserves a. further trial. 

'l'he occurrence of i11.fla11wwtion in an irreducible hernia is a serious compli· 
cation, and one that simulates strangulation very closely. When this complica. 
tion occurs the part becomes swollen, hot, tender, and painful; there is not much 
tension in the tumor which is seldom increased beyond its usual llH1f!nitude; 
there is a good deal of pyrexia, and symptoms of peritonitis spreading from the 
vicinity of the inflamed rupture set in. In some cases there is vomiting, but it 
is not constant, and never feculent, occurring generally early in the disease, and 
consisting principally of thP. contents of the stomach, being apparently an effort 
of nature to get rid of an indigestible meal. If there is constipation, as usually 
happens in all cases of peritonitis, it is not complete, flatus occasionally passing 
per anum, together with a small quantity of fluid freces. It is of importance in 
these cases to oLscn'e that the inflammation commences in the body of the sac, 
and extends into those parts of the abdomen that arc contiguous to its neck; 
the stomach and intcstinn.I derangements being secondary to this co.1dition. 
The treatment of an irreducible hernia must be directed to the peritonitis 
which attends it; the applica.tion of leeches to the sac and its neck, the free 
administration of ealomel and opium, the employment of enema.ta, with strict 
antiphlogistic regimen and rest, will usually speedily subdue all inflammatory 
action. 

An irreducible hernia occasionally becomes obstructed, then constituting tho 
condition termed irwarcerate<.l hernia. 'l'his condition principally occurs in o!J 
people, by the accumulation of flatus, or of undigested matters, such as cherry 
stones or mustard seeds, in an angle of the gut. In these cases there is con· 
stipation, with eructation, and perhapR occasional vomiting. There may be 
some degree of pain, weight, or uneasiness about the tumor, but thcr~ is no 
tension in it or its neck, and the symptoms altogether are of a chrome and 
subacute character. The treatment of such a case :.is this should consist in 
the administration of a good purgative inj.ection; the compound colocynth 
enema is the best, thrown up as high as possible by means of a long tu~e .. Jee 
may then be applied to the tumor for about half' an hour, and then the ~axis, as 
will immediately be described, may be used under chloroform. 'fhe ice may 
be omitted in those cases in which, on handrug the tumor, gurgling can r1:adily 
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be fe1t; bt:t the taxis should always be used, as by it the incarcerated ~ut mny 
be partially emptied of its contents; or if any addition:il protrusion should ha,·e 
liappencd to have slipped down, this may be returned. After these me:ms ha,·c 
been employed, an active purgative, either of calomel or croton oil and colo
cynth should be administered, and if any inflammation ensue, this must Uo 
treated as already described. 

STRANGULATED HERNIA. 

A hernia is said to be stra11gulatr:d when a portion of gut or omentum that 
is protruded is so tightly constricted that it cannot be returned into the abdo
men; lnLving its functions arrested, and if not relieved speedily, running into 
gangrene. This condition may occur at all periods of life, beinp: met with in 
infants a. few days old, and in centenarians. I t commonly arises from a sudden 
violent effort by which a fresh port ion of intestine is forcibly protruded into a. 
previously existing hernia, which it distends to such a. degree as to produce 
this strangulation. Ilut though old hcrnire are more subject to this condition 
than recent ones, it may occur at the very first formation of a hernial swelling, 
the gut becoming strangled as it is protruded. There are, therefore, two dis
tinct kinds of strangulation. One which may be said to be of a passive kind, 
chiefly occurring in elderly people, the subjects of old and perl1aps irreducible 
hernire1 which in consequence of some accidental circumstance become distended 
by the dc!icent of a larger portion of intestine than usual , and this, undergoing 
constriction and compression at the neck of the sac, gr:i.dually becomes strangu
lated. The other kind of strangulation is most frequent in younger individuals; 
in it the symptoms are of a. more active charnctcr1 the bowel becoming pro
truded in consequence of violent exerti on, and undergoing rapid strangulation, 
the tension of the parts not having been lessened by the previous long exist
eocc of an irreducible hcrnia. 

The mechanism of strangulation lias been attributed either to a spasmodic 
action of the walls of the aperture through which the hernia protrudes, or else 
may be considered as dependent on chanp:es taking place in the ])rotruded 
p:i.rts, subsequent tq and occasioned by their constriction by the tissues exter
nal to them. 'fhe strangulation cannot, I think, with justice, e'1er be regarded 
as of a spasmodic character, the aperture in the abdominal wall, through which 
the hernia escapes, being tendinous, or fibrous, :i.nd certainly not in any w:i.y 
contractile, though the actiou of the abdominal muscles may undoubtedly in
crease the tension of its sides; the continued and permanent character of this 
strangulation, when once it bas taken place, would also discountenance this 
opinion; those forms of hernia, indeeJ, as the ventral, which occur in purely 
muscular structures, being very rarely strangulated, and when they are so, the 
constriction being generally occasio~ed by the formation of dense adventitious 
bands upon or within the sac, and not by any muscular agency. 

Strangulation certainly appears in all cases to be the result of congestion of 
the protruded parts, induced by the constriction to which they arc subjected; 
the mcch:rnism being as follows :-A knuckle of intestine, or bit of omcntum 
ts suddenly protruded during an effort of some kind. 'l'his immediately be
comes compressed by the sides of the narrow aperture throu~h which it has 
escaped; the return of its venous blood is consequently interfered with, and 
swelli ng and redema rapidly ensue, together with stagnation of the blood in it. 
If the constriction be excessively tight1 the walls of the ring being very hard 
:i.nd sharp, the part that is so strangulated may be deprived of its vitality in the 
course of a. few hours. If the strangulati(ln be less severe, the congestion will 
run intb infi:i.mmation, the changes characteristic of this condition speedily 
r-upervening. In proportion as the congestion augments, und the inflamrnution 
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comes on, the return of the protruded parts is necessarily rendered more diffi
cult by the increase of their swelling. 

The stricture is most commonly situated outside the neck of the sac in tho 
tendinous or ligamentous structures surround-
ing it; uot unfrequently in the altered and FIO. 308. 
thi-::kened subserom; cellular tissue. In other 
ca::.es again, and indeed with great frequency, it 
is met with in the neck of the sac itself (fig. 
308), which i:s narrowed, elongated, and tubular, 
or constricted by bands that arc incorporated 
with it. i\Iore rarely it exists in the body of the 
sae, which may have assumed an hour-glass 
shape. In some cases it would appear as if' this 
particular shape were owing to au old hernia 
having been pushed down by a recent one above 
it. 'l'he stricture is sometimes, though by no 
means frequently met with inside the sac, con
sisting of bands of adhesions stretching across 
this, or of the induratcd edge of an aperture of 
the omen tum through which a portion of the gut 
has slipped. 

The durnges induced i11 the st,-an911latcd pa1·ts result from the pressure of the 
stricture and the consequent interference with the circulation through them. 
If the strangulation is acute, that portion of intestine which lies immediately 
under the stricture will be seen to be nipped or marked by a deep sulcus, which 
is occasioned partly by the pressure to which it has been subjected, and partly 
by the swelling up of the congested tissues beyoud it The changes that take 
place in the protruded intestine rapidly increase in proportion to the length of 
the continuance of the strangulation. 'l'he tightness of the stricture and the 
acuteness of the strangulation have, howcver1 more to do with these changes 
than even the time that it has lasted. I have seen the bowel so tightly nipped 
that, though the strangulation had only existed eight hours when the ope
ration was performed, the vitality was lost in the part constricted (fig. 307); 
and in other cases I have known the !)trangulation to have lasted for five or six 
days before the operation was performed, and yet the part recover itself. 

'J'he first change that takes place in the pr?truded parts in a case of .~.trangu
Jated hernia is their congestion; this rapidly runs on to inflammation, and 
speedily terminates in gangrene. The protruded bowel becomes, at first, of a 
claret, maroon, or purplish-brown color, sometimes ecchymosed on the surface, 
with thickening and stiffening of its coats, owing to effusiou into their sub 
stance; some liquid is also usually poured out into its interior. In this stage, 
that of congestion, the omentum will also be found with its veins a good deal 
congested. When inflammation has set in, the bowel preserves the same color 
as in the congested condition, but usually becomes coated here and there with 
flakes of lymph, which give it a rough and villous look; the omentum ha.~ a 
somewhat rosy tinge, and there is usually a good deal of reddish fluid poured 
out into the sac. When gan.;,,·ene occurs, the bowel loses its lustre and polish, 
Lecoming of an ashy grey, or dull black color, soft and somewhat laccrablc, :so 
that its coats readily separate from one another i the serous membrane espe
cially peeling off. The omen tum is dark purplish, or of a ki11d of dull ycllowish
grey, and there is usually a considerable quantity of dark, turbid serum in the 
sac, the whole contents of which are extremely offensive. 1\lost usually when 
gangrene occurs in a strangulated rupture, inflammation of the sac and its 
co\•erings takes place, aeeo111pa11icd, after a time, by a reddish-blue or congested 
appearance and some tenderness .on pressure, and if the part is left unre~uceU, 
eventually emphysematOus cracklmg. If the case is left wiLhout bein~ relieved, 
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gangrene of the skin will at last take place, the sac gi\'ing way and lhc fa>cal 
matters being discharged through the softened and disintegrated ti!l:,,ucs. l:mlcr 
such circumstances as these, which, howcnr, arc very rarely met. with at the 
present day, the patient usually C\·entually dies of low peritonitis by exte11sion 
of the inflammation to the serous membrane. No effusion, howe\1er, of fcculent 
matter will take place into the peritoneal cavity even under sue:li unfavorable 
conditions; the portion of bowel immediately within the strieture bccoming
ndhcrent by plastic matter to this on its internal surface, and thus the escape of 
any cxtr::wasation into the caYity of the abdomen being prcYcntcd. It docs not 
always follow that there is any external eYidcnce of' the occurrence of g-angrene 
within the sac; and the bowel is frequently nipped to such an extent as to pre
vent its regaining its ,,it:.dity without any unusual condition being presented 
until the sac is actually laid open and the intestine examined. 

In lhc more ad\'anced cases of strang-ulated hernia, the peritoneum alway~ 
becomes iuflamed, u!'ually to a considerable extent, the disease affecting a diffu!:iC 
form, accompanied by the effusion of turbid serum, often of a YCry acrid and 
irritating character, and mixed with flakes of lymph, sometimes to such an 
extent <IS to give it a truly puriform appearance. This glutinous lymph mats 
together contiguous coils of intestine, often appearing to be smeared Q\"Cr them 
like so much melted butter. 

The $!f111ptoms of strangulation are of two kinds: ] st, as they affect the 
tumor; and 2d, as they influence the constitution generally. 

1st. 'l'hc tumor, if the hernia. be an ol<l one, will be found incrca.c:;ed in size, 
or it may appear for the first time when strangulated. It will p;c11erally be 
found to be hard, tense, and rounded, more particularly if it be an entrocclc. 
When the hernia is in a great measure omcntal, it is, however, not uofrc
quently soft and doughy, though strangulated. It seldom increases in size 
after strangulation has occurred, as no fresh Jlrotrusion can take place below 
the stricture, but I have known it to be greatly au~·mcntcd in bulk after the 
strangulation had existed for some hours, by the effusion of scrum into the sac. 
If th!! hernia ha,·e previously been reducible, it can no longer be put back, and 
there is no impulse in it, or increa:-e in its size on coughing, the stricture pre
venting the transmission of the shock to the contents of the tumor; and in 
this way, as pointed out by i\lr. Luke, the situation of the constriction may 
sometimes be ascertained by observing at what point the impulse ceases. 

2d. So soon as the strau!!ulation has occurred, the paticut becomes uneasy 
and restless. If the constriction be of an active character, he will be seized 
with acute pain in the part, which speedily extends to the contiguous portion 
of the abdomen, assuming the characters of peritoneal inflammation. The first 
thing that happens when intestine is strangulated, whether a large coil be con
stricted, or a small portion only of the diameter of the gut be nipped, is an 
arrest of the peristaltic movement of the part implicated, the occurrence of 
obstruction to the onward course of the intestinal contents, followed by consti
pation, vomiting, and colicky pains. 1.'hc constipation is always complete, nci· 
ther f::cccs nor flatus passing through; the bowels may sometimes act once after 
the strangulation has occurred from that portion which lies below the seat of 
constriction, but they cannot, of rourse, empty themselves thoroughly, or from 
abo\'e the strangled part. Vomiting usually sets in early, and is often of a. very 
severe and continuous character, with much retching and straining; at first con
sisting of the contents of the stomach, with some bilious matters, but afterwards 
bceoming feculent, or stcrcoraccous, owin~ tu i1wcrted peristaltic action extend. 

~~g c~~i~·~yd~~·d1 ;:a~h;nc;n;~r.~~t~~o~~r~l~~ ~ha~,!l~t. 'l'.~~;s:r;·~;~;~~!:;;ca~~e:~:i~ 
rharactcr when the strangulation is acute and the hernia is intestinal, than when 
it is passive, and the rupture omcntal. They occur equally in the incomplete 
l'lS in the complete forms of the disease; indeed, it not unfrec1uently happens 
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that the hernial tumor nrny be so small as to have ei:capccl obscrYation ; tho 
occurrence of the abOYC symptoms bciug the first indication of the proLablo 
nature of the mischief. llcnce, it is well always to examine for hernia when 
called to a patient suddenly seized with constipation, Tomiting, and colicky 
pains, C\'Cn if told that no tumor exists. 

After the strangublion has existed for some timc1 the inflammation that 
occurs in the sac extends to the contiguous peritoneum, accom1mnied by the 
ordinary eigns of reritonitis, such as teni:ion of the abdominal muscles, tender
ness, with lancinati11.z pains about the abdomen, ancl tympanitis. The patient 
lies on his back with the knees drawn up, has a small, hard, quick, ancl 
perhaps intermiLtent pulse, a dry tongue, which speedily becomes brown, and 
a pale, anxious, and dragged countenance, with a good deal of heat of skin, and 
inflammatory fever. In some cases, this is of a sthcnic type, but, in the 
majority _ of instances, especially in focble eubjccts, it as:<umes the irritative 
form. When garlgrene of the rupture takes place, hiccup usually comes on, 
with sudden ceseation of pa in in the tumor, an iutcrmittent pulse, cold sweats, 
pallor, anxiety, rapid sinking of the vital powers, mrnally with slight delirimn, 
and speedy death. 

'l'he symptoms just given are those that we usually meet with in strangulated 
hernia. '!'hey may, howeyer, be modified fo some important respects. 

}st. There may be litlle or no tension in a strangulated hernia, the tumor 
continuing soft and lax; this is especially the eaee when the lrnrnia contains 
omentum 1 and in congenital hernire when strangulated. It may also occur in 
the case of double hernire on the same side, in consequence of the outer sac 
being empty, or merely filled with serum, and the posterior one being protruded 
against this and strangulated; but its tension being masked by the lax state of 
the outer one. 

2d. Vomiting sometimes docs not take place from first to last, there being at 
most a little retching; at other times the patient YOmits one<' or twice, and then 
there is no recurrence of this symptom so long as he remains quiet. 

3d. Exten~ive peritonitis with copious effusion of a puriform liquid may 
occur without any pain, and with but little tenderness; the anxiety of counte
nance and sharpness of pulse being the only symptoms that lead to a suspicion 
of its existence. 

4th. Death may result from exliaustion consequent on vomiting and peri
touitis, without any sign of gangrene in the constricted portion of intestine. 

Strangulated hernia requires to be diagnosed-
l st. l'ront an obstr1tcted frrecluciUe l1ernia. In this there are no acute 

symptoms, and the rupture will generally be found to be a large one of old 
standing. It may become somewhat tense and swollen, hut is not tender to 
the touch, and always presents a certain degree of impulse on coughing. 1'here 
is no sign of peritonitis. There may be constipation, but there is no ' 'Omitiu):!, 
or if there be any, it is simply of a mucous and bilious character, consisting of 
the contents of the stomach. 'l'he speedy restoration of the intestinal action, 
by the treatment already indicated as proper in these cases, will remove any 
doubt as to the nature of the affection. 

2d. From an inflamed irrcduciUe hernia. IIcre there is great tenderness and 
pain in the tumor, with pyrcxia, and some general pcritoniti81 but there is no 
Yomiting; or if the patient ha\·e vomited once or twice, he does not continue to 
do so with that degree of Yiolcnce, or in the same quantity, as he would if the 
peritonitis were the result of strangulation. Then, again, the constipation is not 
absolute and entire, but flatus and liquid froces will usually pass. 

3d. From. ye11eral perit01dtis co11Jol11ed with lier11ia, the diagnosis is often 
extremely difficult, more especially if the hernia. be an irreducible one. In 
these cases, however, it will be obser\'cd that the peritonitis may be most intenst• 
at. a distance from the imc; that there will be little ur no vomiting-, or if then• 
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-.be, that it is simply of mucus, and the contents of the stomach i and tl1at the 
constipation is Ly no menus obstinate or insunuountablc by ordinary means. 

4th. In the case of double henn·a, one tumor may be stra.ngulatcd and the 
other not, though irreducible. Under these circumstances it may at fi~t be a 
little difficult to determine which one is the scat of constriction. ~'his, how
ever, m:iy be ascertained, as in a case that was lately under my care at the 
Hospital, by obsenin~ greater tension and tenderne~s about the neck of the 
strangulated, than of the unconstricted one. Besides these ''arious conditions 
of hernia, which may Le confounded with strangulation, there arc other tumors 
which may likewise be mistaken for this disease, but these we shall ha\'e to 
consider when speaking of the special forms of hernia. 

The ti"eotmrnt of stra119ulated 71eni£a, is one of the most important subjects 
in surgery 'Ihe object sought to be accomplished is the removal of the con. 
striction from the strangled hernial tumor. This is effected either by the 
reduction of its contents or the division of the strictu re. The reduction of the 
hernia is effected by the employment of the taxis, by which is meant the Yarious 
manual procedures employed in putting the rupture back. 'l'he taxis, when 
prO]JCrly performed, is seldom a.ttended by any serious consequences to the 
patient. I ha\·e ne,·er known it followed by death, <llld out. of 203 cases of 
hernia. rf'ported by l\Ir. ]_,uke, as ~:iving been rcc.luced by the taxis in the 
London llospital, none died. It is not unfrrqucntly followed, however, by 
rather a sharp attack of }Jeritonitis, which might probably, in some instances, 
prove fatal; in one instance I have seen it followed by ViTY abundant bemor· 
rhage from the bowel, probably owing to the rupture of some of the congested 
vessels of the strangled portion of the gu t. In using tl1C taxis, great care 
should in all cases be employed, and no undue force should ever be had recourse 
to. No good can e\1er be effected by violence, the resistance of the ring cannot 
be overcome by forcible pressure, and a vast deal of harm may be done by 
squeezing the tender and inflamed gut up against its edge, causing it to overlap, 
and thus to be bruised or even perhaps torn. The ta.xis should not be pro
longed beyond half an hour; if properly employed for this time, the hernia, if 
reducible, will probably go back. If it be employed, as it is often very impro· 
perly, for a lengthened period, and by several surgeons in succession, the pro· 
truded part becomes ecchymosed, irritated, and dif'posed to inflammation, :rnd 
the chances of recovery after a subsequent operation are much lessened. '"\'hen 
the parts arc much inflamed, the taxis should he employed with great caution; 
and if' it hnve been fairly and fully used by another surgeon it is better not to 
repeat it. When gangrene hns occured1 it should never be employed, as the 
putting back of the mortified gut into the abdomen would be followed by 
cxtravasation of freccs and fatal peritonitis. 

In using the taxis, it 8hould be borne in mind that there are two obstacles 
to overcome; tl1C resistance of' the parts around the riug, and the bulk of 
the tumor. The fir::t may be somewhat lessened by relaxing the abdominal 
muscles, and consequent ly diminishing the tension exercised upon the tendinous 
apertures and fasciro of the groin. In order to effect this, the patient should 
be ]Jlaced in a proper po$ilion1 tJ1e body being bent forwards, the thigh ndducted, 
and semi-flexed uport the abdomen; the surgeon may then, by employing 
steady }Jressure on the tumor, endeavor to squeeze out some of the flatus from 
the strangled portion of intestine, and thus to effect its reduction. In doing 
this, the neck of the sac should be steadied by the fingers of the left hand; 
whilst, with the right spread over the tumor, the surgeon endcayors to push it 
backwards, using a kind of kneading motion, and sometimes in the first instance 
drawing it slightly downw.trds1 so as to disentangle it from the neck of the ~ac. 
The direction of the pressure is important; it should always be in the line of 
the descent of the tumor. These menus may be employed us soon as the patient 
is seen by the surgeon, when, by stead ily carrying on the taxis for a fow 
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minutes, he will perhaps hear and feel a gurgling in the tumor, which will Le 
followed by its immediate reduction. If the patient is thin, and the outline of 
the aperture through which the hernia escapes, tolerably defined, I ha\'e suc
ceeded in reducing the protrusion, after failure of the taxis in the ordinary way, 
by passing the tip of my finger or the nail under the edge of the ring, aud 
pulling this firmly and forcibly on one side so as to steady and at the same time 
dilate it, pressure being kept up on the tumor with the other hand. This 
manreuvrc can be practised with more facility and success in femoral hernia, 
where the upper edge of the saphcnous opening is sharply defined, but may also 
successfully be had recourse to in inguinal and umbilical protrusions; should, 
howe\·er, reduction not ensue, it will be desirable to have recourse at once to 
further means, the object of which is by relaxing the muscles and lessening tl1c 
bulk of the tumor to enable the hernia. to be reduced 

The means to be employed must be modified according- to the condition of the 
strangulation, whether it be of the active or passive kind. If it be very ncute, 
occurring in a. young, robust, and otherwise healthy subject, the patient may 
ba.ve about twelve or sixteen ounCC'S of blood taken away from the arm; he 
should then be put into a hot balh, where he may remain for twenty minutes or 
h::i.lf an hour, or until he feels faint, and whilst in the bath in this condition the 
ta.xis should be employed. If it do not succeed, he should be taken out, 
wr::i.ppcd up in blankets, and have chloroform administered. When fully under 
the influence of this agent, which is certainly the mo!:it efficient that we possess 
for relaxing muscular contraction, the taxis rnay be tried once again . Should it 
still fail, the operation should be immediately prvcecdcd with. 

No good can possibly come of delay in these eai::cs, and repeated attempts at 
the taxis should be carefully avoided. If the hernia does not admit of reduc
tion in the early stage of the strangulation, it will necessarily be much less 
likely to do so when the parts, by bemg: squeezed and bruised by much manipu
lation, will have their congestive condition greatly increased. 'l'he frequcni 
employment of the operation without opening the sac, of late years, very pro
perly renders surgeons much less a\"crse to early division of the stricture than 
was formerly the case. 

When the strangulation is less acute, or occurs in i more aged or less robust 
subject, it is well to omit the bleeding, and to trust to the warm-bath and tho 
chloroform. 

When the strangulation is of a passive character, and occurs in feeble or 
elderly people, other measures may be adopted with the view of lessening the 
bulk of the tumor, which, rather than the tension of the parts, offers the chief 
obstacle to reduction in these cases. Under such circumstance8, especially when 
the tumor is large, and not nry tense, I think it is well to dispense with the 
hot-bath, which has sometimes a tendency to increase any congestion that may 
already exist in the hernia; I have in more than one case seen a strangulated 
rupture enlarge considerably after the employment of the bath. In such cases 
as these, more time may safoly be spent in attempts at reduction than in very 
acutely strangulated hcrniro. It is, I think, a useful practice to commence the 
treatment by the administration of a large enema, which, by emptying the lower 
bowel, will alter the relations of the abdominal contents, and may materially 
facilitate the reduction of the tumor. The best enema is one of g-ruel and cn..s
tor--0il, with some spirits of turpentine added to it; it should be injected through 
a full.sized tube, and passed high up into the gut, and with a moderate degree 
of force. In administering it, care must be taken that no injury be done to the 
bowel. It woulJ scarcely be necessary to give such a caution as this, were it 
not that I was summoned, some years ago, by two very excellent practitioners 
to sec a woman with strangulated femoral hernia, to whom an enema. of about 
two quarts of tepid water had been administered; and a~ 'his had ~ot returned, 
and did not appear to have gone up the bowel, they suspected that 1t must havtJ 
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passed out of the rectum into the surrounding cellular tissue. As the patient, 
howcHr, did not seem to be suffering from this cause, and as the SJlllptoms of 
strangulation were urgent, I operated on the hernia. Death suddenly occurred, 
npparcntly from exhaustion, in about eight hours, and on examining the body 
it was found that the rectum had been perforated, the fluid injected into the 
mcso-rcctum, separating the gut from the sacrum, and had thence extended into 
the general sub-peritoneal cellular tissue, which contained a quantity of the 
liquid; some of the water also appeared to ha\'C got into the peritoneal cavity. 

In tlic large bemire of old people in which there is a good deal of flatus, after 
the enema has been admiuistered, a bladder of ice may be applied for three or 
four hours with excellent effect. Chloroform may then be giYcn, and the taxis 
employed under its influence. Of late years, indeed, I have been in mo~t cases 
in the habit of tru5:ting almost solely to chloroform as a rcbxing agent, and 
have often dispensed with the use of the warm-bath, and the other means just 
detailed. I put a 11aticnt with strangulated hernia at ouce under chloroform, 
and then try the taxis for a few minutes, not exceeding half an hour; if this 
fail, I then at once proceed to the operation without any further attempts at 
reduction, which are not only useless, but injurious, by bruising the protruded 
parts. 

After the reduction of a strangulated hernia, constipation and retching, with 
nausea, may occasionally continue; and the tumor, if the hernia h:H'e been 
small and deep-seated (more particularly if femoral), may continue to be felt, 
though less tense than before; consisting simply of the sac thickened and in
flamed, with serous fluid in it. Under these circumf'.tances we must be careful 
not to operate. I have, on two or three occasions, seen an empty sac operated 
on, to the annoyance of the surgeon and danger of the patient. The mistake 
may be a.voided by obsen·ing that the symptoms gradually lessen in severity by 
waiting, and that the tym1xrnitis subsides, the abdomen becoming more supple . 

The length of time that the congcsth·e condition of the bowel will continue 
after a strangulated portion of intestine has been reduced is ''cry eonsidl'rablc. 
In a case of strangulated femoral hernia which was some time ago under my 
care, reduction was effected, but strangulation recurring at the end of twelve 
days an operation becam~ neceF.sary; this was performed, and the patient died 
on the eigh th day after it, or the twenty.first from the first strangulation. On 
examination, the small intestine was found congested in two distinct portions, 
each of which was about eight inches in length, and had several feet of healthy 
gut interYening. One of' these congested portions lay opposite the wound, and 
was evidently the intestine that was last strangulated. The other was alto
gether aw:ty from the seat of operation, but was equally darkly congested, being 
almost of a black color, and was clea rly that portion which had been constricted 
some time previously; and which, although twenty days had elapsed, had not 
as yet recovered itself. 

After the taxis has been fairly employed for a. sufficient time, and has not 
succeeded in reducing the hernia, the operation must be proceeded with. It is 
impossible to lay down any definite rule as to the time that it is prudent to con
tinue efforts at reduction, but it way be stated generally that after the different 
a<lju\'a.nts of the ta.xis the surgeon may think it desirable to apply, ha•e been 
fairly tried and have failed, the opcrati?n should be undertaken without further 
delay. '!'here are few surgeons who will not at once acknowledge the truth of 
the remark of the late :;\Jr. rJe_v of' Leeds, - that he had often regretted per
forming this operatior. too late, but never having done it too early. It is true 
that cases are occasionally recorded, in which after four or five days of treatment 
the heruia has gone up; but how rare it is to meet with such cases in practice; 
and iu all probability in delaying the operation in the hope of finding one such 
case, the li ves of dozens of pnticnts would be sacri ficed. l\lr Luke has shown 
ns the result of the experience at the London llospital, that the ratio of wor-
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tality increases greatly in proportion to the length of time that the str.rngulation 
is allowed to continue. Of G9 cases of strangulated hernia. operated upon within 
the fir.--t 48 hours of strangulation, 12 died, or 1 in 5·7; whi lst of 38 case~ 
operated on after more than 48 hours had elapsed, 15 died, or 1 in 2·5. Indeed, 
one chief reason of the greater mortality from operations for hernia in hospital 
than in private practice, probably arises from the fact that much valuable time 
is frequently consumed before assistance is !:iougbt, or in fruitless efforts to reduce 
the swelling before the patient's admission. Not only i!'i time lost in this way, 
but the bowel is often brnbcd and injuriously squeczl'J, o;u that inflammation 
already ex isting in it i:s considerably increased. 

The operation for strangulated hernia. may be performed in two ways; either 
~[iso~~:!~~d~~~·os:tc~~l~t~~s;ug its contents, and dividing the stricture wherever 

or, it may be done by <livid- F10. 309. 
iug the stricture outside, 
without opening the sac. 
1n either case the great 
object of the operation, 
tbedivisionofthestric
ture by the knife, is the 
same; but the mode in 
wh ich it is effected is dif
ferent. We shall first de
scribe the operation in 
which the sac is opened 
- afterwards that in which 
it is not; and then briefly 
compare the two pro
cedures. 

Operation. The patient 
having been brou~ht to 
the edge of the bed, or placed on a table of convenient be.igl1t, the bladder 
i:.hould be emptied, and the parts that are the seat of operation shaved. An 

!~~i~~~k0!f 5th~~~~:t t1J~;;g~~~.s b~1b~st1~1~~1~ ~;,e~ Fto. 310. 
fold of skin being pinched up, transfi~ed by 
pushing the scalpel across its base with the 
back of the instrument turned towards the 
hernia, and then cutting upwards (fig:. 309); a _ 
linear incision is thus made which may be 
extended at either end if necessary; the dis
section is then carried through the superficial 
fascia and fat with the scalpel and forceps. If 
any small artery spout freely, it had better be 
tied at once, lest the bleeding obstruct the view 
of the part in the subsequent steps of the 
operation. As the surgeon approaches the 
sac, more caution is required, more particu
larly if the sub.serous cellular tissue is dense, 
opaque and laminated. The surgeon must 
pinch this up with the forceps, make a small 
incision into it, introduce a director, and lay it open ~pon ~his, or on the .finger 
(fig. 310). If it is thin and not opaque, so as to adnnt a view of the subjacent 
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parts, he may dissect it through with the unsupported ha11d. In this way ho 
proceeds until the sac is reached, which is usually known by its rounded 
and tense appearance, i.ts filamentous character, and by the arborcs?ent arrange
ment of vessels upon its surface. In some cases the surgeon thinks that he 
bas reached the sac, when in reality he has only got upon a. di:eper layer 0~ 
condensed cellular tissue in close contact with it; here the absence of all nppear. 
ance of vessels, the dull and opaque character of the tisr.:uc and its more solid 
feel, together with the absence of the peculiar tension that is characteristic of 
the sac, will enable him to recognize the real state of things. In other easel! 
again it may happen that the sac is so thin, and the superficial structure8 so 
little condensed, that the surgeon bys lt open in the earlier incisions before 
he thinks he has reached it. Under these circumstances a portion of the intes
tine protruding might be mistaken for the sac. This dangerous error may 
be avoided by observing the peculiar smooth and highly polished appearance 
presented by the dark and congested gut; the ab:::ence of arboreseent. YcsseJ3 
and the non-existence of any adhesions between its deeper portions" and the 
tissues upon which it lies. If the sac is prematurely opened and omcntum 
protrudes, the granular appearance and peculiar feel of this tissue will at once 
cause its recognition. 

The sac havinp been exposed, must be carefully opened; this should be done 
towards its anterior aspect; and if it be a. small one1 at its lower part. It may 
best be done, if the 8ac be not very tense, by seizing a portion of it between the 
finger and thumb, and thus feeling that no intestine is included; a. small portion 
of it is then p inched up by the forceps, and an opening is made into it by cutting 
upon the ir points with the edge of the scalpel laid horizontally. If the sac be 
very tense, it cannot be pinched up in this way, and then it may best be opened 
by introducing the point of a fine hook very cautiously into its substance, raising 
up a portion of it in this way, and then making an aperture into it. '!'here is 
little risk of wounding the gut in doing this, for, as the tension of the sac arises 
from the effusion of fluid into it, a layer of this will be interposed between it 
and the gut. In these cases, the fluid sometimes squirts out in a full jct, and 
occasionally exists in a very considerable quantity. I have seen at least a pint 
of slightly bloody serum escape on opening the sac of an old strangulated ingui· 
nal hernia. l\lost frequently, however, there is not more than half an ounce to 
an ounce, and sometimes the qua ntity is considerably less than this. In some 
instances, scarcely any exists, and then it becomes necessary to proceed with 
extreme caution in opening the sac, as the gut, or omentum, is applied closely 
to its inner wall. In such cases as these the sac is not unfrcquently sufficiently 
translucen t to· enable the surgeon to see its contents through it, and he should 
then open it opposite to the omentum or to any small mass of fat that he may 
observe shining through it. The opening once having been wade into the sac, 

Fm. 311. 

may be extended by the introduction of a. broad director (fig. 311), upon which 
it is to be slit up to a sufficient extent to admit of' the examination of its 
contents. 

'l'he next point in the operation is the division of the stricture; and thi8 
requires considerable care, lest injury be done to the neighboring parts of im
portance, or the gut be wounded. Vessels and structures in the vicinity of the 
stricture are avoided by dividing it in a proper direction, in acc:ordance with 
ord inary anatomical considerations, which will be described when we come to 
speak of the special forms of rupture. All injury to the intestine is vrevented 
by introducing the index-finger of the left hand up to the seat of stricture1 
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in ... inuating the finger-nail underneath it, and dividing the constri('tion by 
means of a hernia knife, having a very limited cutting edge (fig. 312). If a 

Fto. 312. 

:!r~l~~0rn~~r~~::n!0 n~:~d~etl~~i~ 11~~~d!~~1!~!e~~~~~o~i~/~ ~~b~~~s:fee:t~1.~c~~~~~r~ 
!~~~!~~e,~~~ t~:e t;~~: ~~t~h:ur~ii:We.0\·~rh~~: ~~c~d~!:t~h:reg~~~~~:'n~~~\~01~:i1:~ 
the finger as a director, and 
slipping the hernia-knife (which F10 . 313. 
should not have quite so long 
a probe-point as d1ose usually 
made) along the palmar surface 
of the finger, upon its flat side: 
the finger sen•ing to keep the 
bowel out of the way, and de
tecting any part that may be 
interposed between the edge of 
the kuifo and the stricture (fig. 
313). 

During the division of the stricture, the protruding portion of intestine must 
be protected from injury by the knife, either by the operator spreading his left 
hand over them, in such a way that they may not be touched by the edge of 
the instrument, or they may be protected by an attentive and careful assistant. 

In some cases the stricture is so tight that it is at first almost. impossible to 
get the edge of the nail underneath it. The surgeon wil1 1 however, generally 
succeed in doing so, by directing his assistant to draw down the coil of intes
tine, so as to loosen it, as it were, from underneath the stricture i he will then 
usually succeed in pm•sing his finger up in the middle of the coil, whe re the 
mesentcry lies. So soon as the blunt end of the hernia-knife has been got 
under the stricture, its sharp edge must be turned up, and the constriction 
di\'ided in a proper direction, to a very limited extent, from the one-eighth to 
the quarter of an inch. The intestine and omentum must then be examined, 
and dealt with according to the condition in which they arc found. If these 
structures are sufficiently healthy to admit of reduction, the intestine should 
first of all be replaced. This must be done by pushing it back with as much 
gentleness as possible, and chiefly by using the index fingers. When it has 
iilipped up into the abdomen, the omentum must be returned in the same way. 
lu reducing the hernial protrusion, after the sac has been laid open, care 
should be taken that the margins of this arc firmly held down by means of a 
pair of forceps, lest it, together with it8 contents, be returned en massc, the 
stricture being undivided. After reduction, the surgeon should pass his finger 
up into the canal through which the hernia has descended, and see that all is 
clear. A suture or two should next be applied through the lips of the wound, 
with a few cross strips of plaster between them, a long pad of lint laid over 
it, and a spica bandage to retain it all in proper position. About the third or 
fourth day the sutures may be removed, and water-dressing applied. If 
inflammation or suppuration should set in, the part must be well poulticed, 
and care 8hould be taken to leave t he most depe ndent aperture free, as other
wise the pus formed in the external incisions may flow back through the inter. 
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nal apl}rture into the peritoneal cavity, and occasion fatal inflammation. Jn. 
deed I tbink it desirable that union of the lips of' the wound arter the operation 
for hernia should not take place by the first intention 1 as it not unfrcqnently 
happens, whc_n this occu.rs, that the pus and other disclw.rges not finding a ready 
outlet, may either be diffused between the muscular planes of the abJominal 
wall, occasioning sloughing and abscess, or either finding its way back into the 
peritoneal cavity, may excite inflammation of it - a result that I have more 
than once seen occur. 

'rhe patient should be kept quiet in bed, and, if there be no sign of perito
nitis, h:l\'e an opiate given him. 'fhc bowels will probably act in the cour'!ic of 
the first twenty-four hours; should they not do so, a castor-oil and gruel enema 
may be thrown up. It is, I think, of very great importance not to administer 
any purgatives in these cases, and to take. little heed of the ~owels not acting, 
even for three or four days after the operation. If the mechanical obstacle have 
Leen r('moved, they will be sure to recover their proper action, though in con
sequence of the gut having been severely constricted and almost wounded by 
the pressure of the stricture, it may require to be left quiet for a few days 
before it can recover its peristaltic action. The administration of purgati\'CS1 

by sti!J further irritating it, will increase the risk of inflammation in it, and will 
probably do much harm. 'l'he patient, of course, must be kept upon the sim
plest and most unirritating diet; indeed, should only be allowed barley-water 
and ice for the first day or two, afterwards some beef tea; but no solid food till 
the bowels have acted, and all ri sk of peritonitis has passed. 

The great d:mger to be apprehended after operation for hernia is the super
vention of peritonitis. This Qlay ha,•e existed before the operation, may be 
impending at the time, and may be occasioned, or at all events greatly increased 
by the necessary wound of the peritoneum. 'l'wo distinct kinds of peritonitis 
commonly follow operations for hernia; one, the acti,•e or acute, the other, the 
passive or latent. 

The acute peritonftis is the '\'ariety commonly met with in strong and robust 
people, otherwise healthy, who are the subjects of this operation. It presents 
the ordinary symptoms of acute idiopathic inflammation of the abdomen; there 
is tendern~ss of a diffused character, with lancinating pains. 'l'he patient lies 
on his back, with his knees drawn up, has an anxious countenance, a quick, 
hard pulse, a. dry tongue, and much inflammatory fever; the respiration is prin
cipally thoracic, and tympanitis soon comes on. The bowels arc usually consti· 
pated, though sometimes irritated. The treatment of this form of herniary peri· 
tonitis is best conducted upon ordinary antiphlogistie principles; the ~isease is 
a purely inflammatory one, and proper means must be taken to subdue 1t. This 
may be best done by free nnesection and the application, perhaps repeated, of 
two or three dozen leeches to the abdomen; calomel and opium in pill must be 
administered every fourth or sixth hour, and the patient confined to barley
water and ice. As the inflammatory action is subdued, the constipation which 
is occasioned by it will be relieved without the necessity of administering any 
purgatives. The tympanitis may best be removed by turpentine enema.ta, and 
any lurking tenderness by the application of blisters. 

Lale11t or passive peritonitis i8 a form of disease that appears to be of the 
diffused or erysipelatous character, chiefly occurring in old people, or in weakly 
subjects, and is especially apt to follow upon inflammation of tllC omcnturn and 
its consequent suppuration, or it may occur in conseriuenee of the extension of 
diseased action from the cutaneous wound, and in other cases from the morbid 
condition induced by the strangulated gut. In hospital patients especially, in 
whom all di~case is apt to assume a low character, this inflammation is peen· 
liarly liable to occur. In some instances it sets in without the appearance of 
any marked local symptoms of inflammation, no pain or uneasiness in the abdo
men; but two or three days after the operation the patient becomes dcprc!:sed, 
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with a quick and weak pulse, an anxious countenance, a tumid and tympanitic 
abdomen, and rapid i::inking of strength. In the m:1jority of cases, howc\•cr, 
some of the ordinary local signs of peritonitis arc present. After death, tho 
abdominal ('avity will be found to contain a quantity of' turbid serous fluid, mixed 
with flakes of lymph, in many instances in such quantity as to give it a puri
f1 rm appearance, and not unfrcqucntly matting together the coils of intestine. 
In the trcutment of thi~ affection it is necessary to support the patient, and in 

;~~en:i:5tt~~e~0&:.'"0D~~)l~c:;::~1 ~~1t:;s~~~~~t~lf:t1~ 1 ~i~~~1s ~~r:~~~~;i~;:1\~1i~;~~l~);·aa~~d 
rndeed, the remedy that offers most prospect of benefit to the patient is opium, 
in full doses, one grain being ~i\·en e\·ery third or fourth hour until some effect 

~~ p;~:s~c~~s:!,~u~h~a~o~s~~~t!~:~ t~~~~~ ~1~! ?,:i~;e:~:~ ~.~::1~e:u;e~i~~~ul:~: 
the same time a blister to the abdomen, to be dressed with mercurial ointment, 
may be advantageously employed, and turpentine enema.ta administered, with 
th1• view of removing the tympaoitis, which is a source of much distress to the 
patient.. 

Treatment of 1.ntesti11e.-The condition in which the contents of the sac are 
found in a case of hernia determines greatly the course that the sur.;!'co.1 should 
pursue after the division of the stricture. l\Iost frequently the intestine is 
deeply congested, being of a reddish-purple, a claret, or chocolate color. 'fhis 
congested state must not be confounded with gangrene of the part, which might 
happen if the surp:eon were to content himself simply with judging: of its con
dition by the color. However dark this may be, the gut cannot be said to be 
gangrenous so long as it is polished and firm, free from putrescent odor, and 
without a greenish tinge. In cases in which there is much doubt as to whcthc1 
its TiW.lity continues or not, it has been proposed to scarify its surface lightly 
with the point of a lancet. If blooJ flows from the puncture!$, this may be taken 
as a proof of the continuance of the vitality of the part. Suc:h a procedure as 
this, however, is certainly atteudcd by some degree of danger, and can seldom 
be required. 

When the intestine is merely congested, however deeply this may be, tlic rnle 
is, that it should be returned into the cavity of the abdomen in the hope of its 
ultimately recovering itself; this it will generally do if it have not been too 
much handled after the sac has been opened; but in some cases it will slougl"i 
a few days after it has been reduced, and the fa:iccs being discharged through 
the woun<l, a fcculent. fistula will be formed, which may happen as late as the 
eighth or tenth day after the operation. In those cases, however, in which the 
intestine has been very tightly nipped by a sharp.edged stricture, so that a deep 
sulcu.s, or depression, is left upon it, it seldom, 1 think, recovers itself, whether 
the whole of the coil of gut has been thus affected, or the constriction has been 
limited to a small portion of the diameter of the intestine. It is remarkable 
h.ow ,·ery quickly changes which ~re incompatible with life ma.y ensue in a. por· 
t10n of gut that bas Leen very tightly strangulated. I have known a coil of 
intestine, that had been but eight hours strangula.ted before the operation was 
performed, so tightly coustricted as not to. regain its vit~lity after. its.r~d~ction 
(fig. 31-1:). In such c~scs as these the pat1e_nt usually dies o'. pcr~tomt1~ rn the 
course of a few days, without the bowels hanng acted, all pcnstalt1c motion hav~ 
ing necessarily been annihilated at the injured point. On examination after death, 
the constricted intestine will be found to present all the appearances of gangrene, 
being of a. black or ashy-grey color, without h~ving any flocc.uli or lyn~ph dc.ro
sited upon its surface, though these may be rn abund~nce 1~ the ncighbonng 
parts. From the very unfavorable result of those cases .m which th~re has been 
Yery tight nipping ?f the protruded bowe~, ~.very cautrnu~ prognosis should be 
given, and in reducrng tLc gut. after the d1VJs10n of the strictur~, care shou.ld be 
taken not to push it far back rnto the abdomen, but to leave it near the 111ne1 
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ring, so that in tbe event of its ultimately giving way1 there may be less risk of 
fcculentcxtravm::ation. ln those cases in 
which the nipping has been very SC\'erc, 
the sulcus being distinctly marked, and 
the intestine excessively dark and con
gested, thou~h not actually gangrcnous1 it 
would, I think, be better after dividin~ 
the stricture to leave the gut outside Ilic 
ring rather than to return it; the reduc
tion of intestine in this state being almost 
invariably followed by fatal pcritOnitis. 

It is important to observe that although 
intestine which has been so severely 
nipped as this, may not be able to re
cover its vitality, and will fall into a state 
of gangrene after being reduced, )'Ct that 
it does not at the time of its exposure 
present the characters of putrescence; 
there is no fetor, no ~reen or pulpy 

appearance, or loss of polish or separation of peritoneum; it is simply of a 
dark purple or maroon color, and that it bas been tightly nipped is evident 
by the sulcus upon it. '!'here are no signs of gangrene, simply becau!;C suffi
cient time has not elapsed for putrefaction to set in. It is just as when a pile 
or nevus has been tied, though vitality is extinct in the part, which is swollen 
and purple, some time must elapse before signs of putresence manifest them
seh-es; so it may be with a stricturcd gu t which may have lost its t"itality; and 
it should be treated as mortified intestine, though there be no sign of putridity 
about it. 

'Yhen the intestine is actually gangrenous, the integuments covering the tumor 
will be infiltrated, brawny, and duskily congested, the structures immediately 
overlying the sac matted together; the sac will contain fetid dark-colored 
serum or pus, and the softened, lacerablc, or pulpy look of the protruded part, 
its loss of lustre and peculiar greenish-black, or dark-grey color, will cause the 
nature of the mischief to be readily recognised. In the majority of cases there 
will be much constitutional depression, a clammy skin, tympanitic abdomen, 
and brown or black tongue, but in Rome insta.nces I ha.vc known all these 
symptoms to be absent, and the condition of the patient to present no very 
unfavorable state. Some difference of opinion exists as to the proper line of 
practice to be adopted in such cases. Travers and Lawrence seem to think 
that the division of the stricture is unnecessary, or may even be injurious; 
whilst Dupuytren, A. Cooper, and Key (with whom I concur), advise that it 
should be done; that the stricture i:;hould be divided in the usual way, that a free 
incision should thC'n be made into the protruded portion of bowel, which must 
be left unreduced, so as tO allow the escape of fi:eces, and the wound left open, 
and covered by a poultice. In this way an artificial anus will necessarily be 
formed, through which the feculent matter finds exit. The gut in the vicinity 
of the stricture is retained in sitn by masses of plastic matter, which prevent 
the peritoneal cavity being opened. If the in testine should already have given 
way before the operation is performed, the stri cture must be divided and the 
part then left unreduced, care being taken to interfere as little as possible with 
any adhesions or connections lying inside the neck of the sac, though I fully 
agree with Aston Key, in thinking that the danger of disturbing them has been 
exa::rf!erated. 

When a small portion of the bowel only is gangrenous, the better plan is 
to return it into the cavity of the abdomen, without laying it open, but it should 
uot }'e pushed any distance into this cavity; the pressure of the surrounding 
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parts will prevent extravasation. When the slou:.?h separates it will probably 
be discharged into the cavity of the intestine, and the aperture resulting will 
be closed by the adhesions that extend between its margin and the abdominal 
wall. 

The management of adhesions varies according' to the condition of the bowel 
and the nature and situation of the bands. As has ju.!;t been remarked, if 
gangrene is present, especial care must be taken not to disturb any connections 
that h:we been formed about the neck of the sac. and which constitute the most 
effectual barrier against fcculent extravasation. ·when the adhesions arc recent, 
consisting merely of plastic matter, in whatever situation they exif'it, they may 
readily be broken down with the finger or the hapdle of the scalpe\ 1 and the 
parts then returned. When of old standing, and dense, they must be dealt 
with according to their connections. Most frequently these n.dhesiom. uccur in 
the shape of thickened bands situated within n.nd stretching across the neck of 
the sac. In other cases again, they may be found either as filamentous Uands1 

or as broad attachments connecting the sac with its contents, and tying these, 
perhaps, together. When of a narrow and constricted form, and more parti
cularly when seated in the neck of the sac1 or stretching like bridles across 
its interior, they may readily be divided with a probe-poi'i1ted bistoury, or the 
hernia-knifo. lf consisting of brond attachments, they may be dissected 
away by a little careful manipulation from the parts in the inside of the sac; 
though if the adhesions be very extensi\·e and of old standi ng, it may sotuetimes 
be more prudent to dissect.'.l.way that portion of the sac which is in connection 
with them, or even to leave them untouched: and the adherent intestine or 
omentum unreduced, rather than to endeavor to separate them. They may, 
however, attach themselves in such situations that it becomes uecessary to divide 
them; thus I have, in a. case of congenital hernia, found it necessary to dissect 
away some very extensive and wide-spread adhesions that had formed between 
the omentum and the testicle, and which indeed had almost completely enveloped 
that organ. 

111tcr11al adhesions between the ol'l:lentum and intestine or mesentcry occa
sionally exist, consisting usually of pretty firm bands stretehin~ across from 
one part to the other, sometimes connected with the inner wall of the sac, but 
in other cases confined to its contents; as these bands may constitute the real 
stricture, continuing to strangulate the gut after the division of tl1 c structures 
outside and in the neck of the sac, they must necessarily be divided. 1'his 
operation requires great care, lest the neighboring intest.inc be wounded, 
and is best done by passing a director underneath, and cuttrng them through 
with a probe-pointed bistoury; or, if this cannot be done on account of their 
com1ections, they must be seized with the forceps and carefully dissected off the 
gut. In a case of large inguinal hernia, containing both gut and omentum 1 

on which I operated some years ago, I found after dividing the stricture, and 

~~:\dg n~t0~e ~~dt~:c~meQ~~ ~e;1~~1~~~0~o:0 tlf eus~~u~~c~f tgieffi~1~\~;~i:~1d t~~! w~~~~ 
the mass well down, I found high up, in the part corresponding to the neck 
of the me, a narrow band, like a piece of whipcord, stretching acro:-s from the 
omcntum to the mesentery and firmly tying down the gut. On dissec ting 
this carefully throu.,.J.1, the constricted J?Ortion of intestine sulJjacent to it 
sprung up to its full diameter, all constriction being removet1 1 and wus then very 
readily reduced. 

Treatment of omentum.-If the omentum is small in quantity, healL11)~ iu 
character, though congested and app~r~ntly rec~ntly protruded, no~ ha~·mg 
undergone those changes that occur 111 1t w.hen 1.t has been a. long t11ne 1t1 a 

~~~~:~r~af~ i~~~s~u~~ ,?ceryr~~~~d o;~~e~~ t~l: 1:~1~:~~:0~1~:~, ~~c~t!e~~vi~~c~iter~~ 
in structure, at the sawe tune that it is congested, I thrnk the best surgcuns 
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are agreed that it should not be returned into the abdominal cadty1 as inflam
mation of it, epiploitls, will probably set in and terminate fat:illy with effusion 
into the peritoneal sac. So also, if the omcntum is in large quantity, and has 
become inflamed in the sac, it should not be returned, as the inflammation in it 
is very apt to run on to a kind of sloughy condition of the whole mass. If 
gangrenous, it should certainly not be reduced. In all these cases of hyper
trophied, inflamed, or ~angrcnous omentum 1 the best practice consists in cutting 
off the mass, as recommended by Sir A. Cooper and Lawrence. If it be left 
in the sac, inflammation or sloughing- of it may occur, and the patient can derive 
no corrcspoudin~ ad\'antagc to the danp:cr he will consequently run. The exci
sion of the mass may readily be performed by seizing and cutting it off at a 
level with the external ring. As the o.rterics of the stump, which are some
times pretty numerous, arc apt to bleed freely, they must be tied singly by fine 
ligatures, which should be left hanging out of the wound. There is often a 
tendency to the retraction of the stump of the omentum into the abdominal 
cavity, in which case the ligatures, dropping into the peritoneum, may become 
sources of great irri tation; in order to pre,·ent this, the better plan is, I think, 
to knot them together, and to fix their ends by a piece of plaster upon the fore
part of the abdome n. Surgeons formerly were in the habit of including the 
constricted neck of the omen tum in a tight ligature, cutting off the mass below 
this, and leaving the stump in the inguinal canal or ring. This practice has 
been generally abandoned, from dread of peritonitis being induced by the con
striction of the ligature. It may, however, be safely followed in some instances, 
in those particularly in which the protruded mass is very much indurated, hav
ing a narrow neck. In some cases of this kind, occurring a.t the hospital1 I 
have employed this practice with excellent effect. The quantity of omcntum 
that is cut off varies considerably; the mass removed usually weighs from four 
to sis. ounces, but in some instances it may amount to a pound or more. 

Sacs or apertures are occasionally formed in the omentmi1, in which a knuckle 
of intestine may have become enveloped, or by the margins of which it may be 
strangulated. These envelopes of omentum around the gut, which have been 
especially described by P. Hewett, may occur in all kinds of hernia, at least in 
the inguinal, the femoral, and the umbilical, and sometimes acquire a large 
size, completely shutting in the gut. It is of importance to bear their existence 
in mind, and in all cases to unravel the omentum before removing it, lest it 
contain a knuckle of intestine, which might be wounded in the operation. 

l founds of the iutestine may accidentally occur at two periods of the opera
tion, either by the surgeon cutting too freely down upon the sac, and opening 
this before he is aware of what he is about; or else, at the time of the division 
of the stricture, a }JOrtion of the gut which lies beneath it getting in the way 
of the edge of the knife, and being nicked by it. The first kind of accident 
can only happen from a certain degree of carelessness; but it is not always so 
easy to avoid woundin~ the gut when the stricture is so tight that the fingcr-na.il 
cannot be slipped under it as a guide to the hernia-knife. In such cases as 
these, a very narrow director must be used; and this is a most dangerous in
strument, as in passing it deeply out of sight under the tight stricture, a small 
portion of the gut may curl up over its side into the groove, and thus become 
notched by the knife as thi~ is slid along it. 1'his accident has happened to 
the best and most careful sur~eons. Lawrence relates two cases that occurred 
to him, and Sir .A. Cooper, Cloquet, Jobert, and Liston have all met with it. 
It may be known to have oecmrcd by the bubbling up of a small quantity of 
flatus and liquid froces from the bottom of the incision. The treatment of a 
wound of the gut must depend upon its size. When very small, rather resem
bling a puncture than a cut, the practice recommended by Sir A. Cooper should 
be adoptcd1 viz., to seize the margins of the incision with a pair of forceps, and 
to tie a fine silk thread tightly round them1 the ends of which should then be 
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cu~ off, and the gut return.ed i~to the abdon~iual cavi~y. Such a proceeding as 
this does not appear to gwe nse to much, 1f to any increase of danger. In a 
case that occur.red to me at the Hospital, in which, owing to the cxcessi\'e tight
ness of the stricture, n. very narrow director could only be t.,""Ot under it, the gut 
immediately above it was notched and opened by a. kind of punctured wound; 
this was tied up in the way mentioned, and after the death of the patient, which 
took place.on the fourth day ~fter.the operation, from ~angrene of the strangu
lated poruon of ~owel, the silk ligatme was found to be completely enveloped 
in a plug of plast.1c matter. If the wound be of larger size, it must be closed 
by the gloYer's stitch 

ll'ou11d of 011e of the arteries in the neighborhood of the sac may occur 
during the division of the stricture, either in consrquence of some anomaly in 
the distribution of the vessel, or from the surgeon cli"iding the rarts in a wrong 
direction. 'fhis accident usually happens to the epig:astric or obturator arteries, 
and Lawrence bas collected 14 recorded cases in which it has occurred: the 
result in these has been very \'arious. In some the patients have died; in 
others1 after much loss of blood, and consequent faintnc~s, the bleeding ceased 
spontaneously. The proper treatment would certainly con1>ist in cutting down 
upon and securing the bleeding \"e5$el. Io the event of the surgeon operating 
011 a case of hernia, without having been able previou~ly to satisfy himself as 
to its precil'e character; or if from any cause in dividing the stricture he has 
reason to dread the proximity of an artery, he may safoly and readily di\1ido 
the constriction with a knife that would not easily cut an artery, and he will 
find, if he blunt the edge of' his hernia-knife, by drawing it CJ\·er the hack of 
the scalpel, that it will still be keen enough to relieve the strangulation, whilsi 
it would push before it any artery that might happen to be in the way. 

Slouyhin:; of the sac is of rare occurrence1 and when it happens is commonly 
attended by fatal results; it is not, howe,·er, necessarily so. It has twice hap
pened in my practice, and in both cases the patient recovered. In au old 
woman on whom I recently operated for femoral hernia. of very large size, the 
sac sloughed away, exposing nearly the whole of Scarpa's triangle with almost 
as much distinctness as if it had been dissected; but although in much danger 
for a time from an acute attack of peritonitis, she ultimately recovered. 

A1·tijicial anus and/recal ./istulu.-When an aperture exists in the bowel by 
which the whole of the inte.stinal contents escape externally, the disease is said 
to be an artificial anus. "'hen but a small po1·tion so escapes, the greater part 
finding its way out through the anus, a. frecal fistula is said to exist. 'l'he 
quantity of feculent discharge ncc,essarily depends upon the extent of the de
struction of the intestinal coats, and its character, on the part of t.he gut that 
is injured. The escape takes place involuntarily, and usually continuously. 
1.'his condition ma.y occur in SC\'Cral ways. 'l'hus, the gut may be acciclcntally 

:~:r~~~d t~~;~~fi ~~~ ~~~~~~i~en,s: 1:~a~~~ !~fte~n~;tr~:~rd~c:1~n~~~~re~oubs: ~~~ 
have "'ivcn way into the sac before the operation; or the surgeon may ha VI..: 
intentionally la.id open a. gangrenous P?rtion of intestine, so as to facilitate the 
escape of the fa:ces. In some cases 1n wh~ch the bowel has . been severely 
nipped, and is dark and congested, th~ugh 1t hav_e not foll~n mto a. stat~ of 
gan~rene, it may not be able to reco,·er itself after Its return rnto the abdouunal 
cavity, but will gi,·e way in the course of three! four, six , or enn te1~ days 
after the operation. In these cases, a small quaut1ty ?f feculant matter 1s .first 
ob::;en·ed in the dressings, and gradually a i;reater discharge appea~s1 • until. at 
Jast the fistulous opening is completely esrn.blii,;h~d. In su~h ~ascs, 1t 1s .of 11n
portance to observe

1 
that although the bowel pivcs '~'ay w1thm the pentoneal 

ca\'ity, the freces ?o not bcco~1e e~tra\'asated mto t~11s, but e~cape externally. 
'J'his important c~rcumstan~e 1s ?wrng. to the fact of the port10n. o_f the bow~~J 
that is nipped losrng its penstaluc act10111 and consequently remammg where 1t 
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is put back; tlie parts in the neighborhood inflaming, tl1rowing- out lympl1, and 
becoming cOnsolidatcd to each other and to the parietul peritoneum, so as to 
include the gangrenous portion of the gut, and cornplctcly to circumscribe it 
It is consequently of great importance, in such cases as these, not in any way 
to disturb the adhesions that havc formed between the sides of the aperture in 
the !!Ut and the neck of the sac. 

The paihology of m·tificiol 011m is commonly as follows ;-The edges of the 
aperture in the gut are glued by plastic matter to the abdominal wal1 1 and 
whether the whole or a portion only of the calibre of' tl1e intestine is destroyed, 
the aperture of the upper and lower end, though at first lying alrnost in a con
tinuous line, soon come to unite at a more or less acute angle. 'l'hcse are at fir~t 
~imilar in size, and present no material differences in sl1:ipe or :1ppearance j as 
the disease becomes more chronic , they gradually alter in their characters, the 
lower aperture being no longer ust'd for the transmission of fxces, gradually 
bccomin~ narrower (fig. 316, b), until at last it may be almost completely oblite
rated, whilst the upper portion of intestine becomes dilated (31G, a), in conse· 
quence of there being usually some slight obstruction to the outward pnssage 
of the freces. The mesenteric Jl0rtion 1 opposite the aperture, becomes drawn out 
into a kind of prolongation or spur, the full importance of which was first 
pointed out by Dupuytrcn. 'J'his spur-like process projects between the two 
apertures, and being- deflected by the passage of the faces, has at last a tendency 
to act as a kind of valve, a.ud thus to occlndc the orifice into the lower portion 
of the gut. The integuments in the neighborhood of such an aperture as this 
usually become irritated, inflamed, and excoriated, from the constant passage of 
the fo~ces over them. In some cai;;es, the mucous membrane lining the edges 
becomes everted, and pouting; a.nd, in other;;:, a true prolapse takes place, large 
portions of the membrane protruding. An artificial anus fully formed in thi~ 
way neve r undergoes spontaneous cure. Besides thi~, which is the ordinary 
form of artificial anu~, we must, I think, recognize at least two other varieties, 
both of which I have met in JJractice . In one of these the ang-le formed by 
the gut is adherent to the upper roxtrcmity of the sac which has been returned, 
and thus lyin~ at some distance from the surface, tJ1c frccal matter traverses a 
long canal before it reaches the external aperture . In the other \'ariety the 
nnglc of the gut is fixed at a higher point within the abdomen, and the fa~ces 
find their way out through a channel bounded by ag_!!lutinatcd coils of intestine 
and layers of lymph. In both of these forms there is a considerable distance 
between the external opening and the aperture in the gut. 1'bus, then, there 
are three forms of artificial auus, differin!? from one another according to the 
situation of the angle of the gut in rclarion·to the external opening, and to its 
connections. 

·when a facal .fist11la ]ms formed, the condition of parts is somewhat different. 
In these cases, the aperture in the intestine consists of merely a small perfora
tion in its coats, unattended by any considerable loss of substance, through which 
a quantity of thin fluid and fcculent matter exudes, givinj? rise to a !!OOd deal 
of irritation of neighboring structurC's. In some cases, there are several aper
tures communicating with the gut, and extending throu_!'!h the skin. Fistulom 
openings of this kind not unfrcqucntly undergo spontaneous cure after exhoting 
fora few weeks or months. 

1'reotmr:11t nf ortifidal onus.-As the existence of an artificial anus, by inter
foring with nutrition, commonly gives rise to considerable emaciation, it becomes 
necessary to support the patient's strength, by a sufficient quantity of good and 
nourishing food i this is of g-reater consequence the higher the fh.tula is, as the 
interference with the earlier stages of the dige:itive process, and the loss of 
nutritive material by the di;;:chaqze of the chyme, is proportionately great. If 
the aperture be merely of a fistulous kind, the pressure of a pad, to pre,·cnt the 
escape of fcculent mutter, way enable a spontaneous closure of it to take place. 
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Spontaneous cure will occasionally take place, even thou~h a perfect arti6cial 
anus exist. In a recent case under my care at the hospital, a whole knuckle 
of intestine was gangrenous, and sloughed away, leaving an artificial anus, which 
discharged the greater part of intestinal contents, but gradually contracted :rnJ 
closed without any local application or treatment beyond attention to cleanliness. 
If the aperture become a permanent artificial anus, surgical means must, if poi:.
sible, be adopted in order to effect a cure. In accomplishing this, two impor
tant indications have to be fulfilled: the first is to diminish or destroy the pro
jecting valvular or spur-like process, and thus to re-establish the continuity of 
t.he canal j and after this has been done, the external wound may be closed, by 
paring irs edges, and bringing them together with harelip pins. 

rrhe first object is best accomplished by Dupuytren's enle1'0lOme (fig. 315); 
this consists of an instrument something like a pair of scissors, with blunt but 

Fm. 315. F10. 3Hi. 

serrated blades, which may Le brought together by acting upon a. screw that 
traverses its handle. One blade of the instrument(«) is passed into the upper, 
the other (b) into the lower portion of intestine, they arc then approximated 
slowly and fixed by means of the screw in such a way 11.s to compress on either 

::~~t~~l~~ps~r~!kt~ f~~~e:: ~~~·gfi}:{or ~~~yp~~J::~~~!,'a~1J c~11e~r!:i ~~i~t~c;:.:l:: 
s;rfaccs. As this action goes on, the irritation caused by the instrument will 
occasion plastic matter to be thrown out in the angle formed by the intestine, 
so that the peritoneum and mesentcry become co1~solidatcd, and all opening into 
the peritoneal cavity avoided. Should the spur-like process be accidentally cut 
through before the lymph is thrown out in sufficient quantity! the pcrito_ncu~n 
would be opened, and death probably ensue; h~ncc the necessity for c~ution m 
this procedure. So soon as the blades of the rnstrumeut ha\'e come mto con
tact, and the spur-like process has consequently sloughed :rnay, the irre~t obstaclE' 
to the closure of the artificial anus will be removed, and the coutinuity of thE' 
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~anal being thus re-established, its lips may be pared and brought together by 
harelip pins and sutures. 

(The late Dr. Physick devised and executed an operation by which he effected 
the destruction of the eperon or spur, and the re-establishment of the coutinuity 
of the intestinal canal, more easily than by the employment of the cumbersome 
and inconvenient e11terotome of Dupuytren. Ile passed a. curved needle armed 
with a. ligature completely through the spur-like ridge, the needle entering 
through the orifice of one gut and emerging by the other. The extremities of 
the ligature being then loosely tied, in order to approximate the pel'itoncal sur
faces, were fastened at the external opening; and the thread was allowed to 
remain thus for several days, until by its action as a scton, sufficient effusion of 
pl:isma. had taken place to effect the consolidation desired. The ridge of gut 
was then divided by a bistoury.J 

The possibility of removing the stricture in strangulated hernia without laying 
the sac open, naturally sug7csted itself when it was known that in many cases 
the stricture was seated in the tcndinous and cellular ti~sues outside die neck of 
the sac, and that when these were di"idcd the protrusion was readily reduced. 
This operation was performed by Petit as long a~o as 1718, but was seldom 
practised until it was revived of late years by Aston Key and Luke. The great 
advantage sought to be gained by this operation is, that as the peritoneum is not 
interfered witL or its ca\'ity opened, the risk from peritonitis will be proportion· 
ately lessened. 1.'hu wound made by the operation being altogether supedicial1 and the sac not opened, irs risk hai; been compared to that of the taxis, with thi:i 
addition of that which would result from a superficial wound. This argument 
would be conclusive in favor of the operation without opening the sac, if it 
could be shown that in all cases of strangulated hernia that peritonitis is occa· 
sioned by interfering with the peritoneal cavity i it must, however, be admitted 
even by the keenest ad \'Ocates of Petit's operation that this is not the case. In 
many inst.a.oees the inflammation exists before any operation is performed, being 
evidently produced by the stricture of and consequent injury to the gut. But 
it cannot with fairness be argued, that though the peritonitis may exist before 
the operation, the incision of the peritoneal ca\'ity docs not increase it; even in 
llCalthy persons, laying open the abdomen, handling- the gut and omentum, and 
pushing the fingers into the peritoneal sac, would always be followed by intense, 
perhaps even fatal, peritonitis. It is only reasonable to believe that the same 
procedures in an already inflamed peritoneum would be followed by equally dis
astrous results. 

That the opening made into the cavity of the abdomen in reality adds to the 
frequency of the peritonitis, cannot I think be doubted by any practitioner. It 
not unfrequently happens in strangulated hernia, that no sign of peritoneal 
iuflammation sets in until two or three days after the operation is performed, 

· and then occurs evidently as the result of this procedure. That the fatality of 
the peritonitis, even if existing before any operation be practised, must be 
greatly increased by interference with the serous ~ac, is evident from the fact 
that has been already mentioned that death vc~y rarely occurs (not more than 
once in many hundred cases) after the reduction of' a strangulated })ernia by 
the taxis. l!""ully admitting, therefore, that iu many cases the peritonitis exists 
before the operation, and is occasioned by causes independent of it; it is I think 
~mpossible to deny that the inflammation is frequently directly occasioned by 
opening the peritoneal cavity, and handling the viscera, and that when already 
existing, its fatality must be greatly increased by this procedure. In fact there 
are two causes for peritonitis in cases of operated strangulated hernia- viz., 
1he constriction of the stricture, and the wound of the peritoneum. 'l'hat peri~ 
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tunitis which arises from the pressure of the strictu re is equally liable to liappen, 
.,;hether Petit's operat ion or that by open in~ the sac is practised, and often pre
cedes the operation; whi lst the peritonitis which arises from wound of the 
serous membrane does not occur in l:>etit's operation, but is necessarily confined 
to that in which the sac is opened . 
. The~e are, ho.wev.er, two objccti?ns that may be urged against Petit's opera

tion with more JUSt1ee than that 1t docs not tend to pre\•ent the occurrence of 
peritonitis. rl'he first is, that if the intestine be not seen, it may sometimes be 
returned in a gangrenous condition; and the second, that the gut may possibly 
be returned still str:rngled by bands of adhesion, or by inclusion in an omcnta l 
aperture. W'ith regard to the first objection, it may be stated, that if the intes
tine is in a. gangrenous state there will usually be some ev idence of this condi
tion, either in the change that has taken place in the general symptoms of the 
patieat, or in the condition of the sac and its coverings, whi<:h will enable the 
surgeon to guess at the condition of the enclosed parts, and would of course 
induce him to expose them fully and examine them thoroughly. '!'his objec
tion, howe\Ter, cannot apply to those cases in which the strangulation bas only 
existed for a time that would be insufficient to allow of the occurrence of g3U
grene, and does not therefore apply to the performance of Pctit's operation in 
recent cases of strangulation. With regard to the occurrence of internal stran
gulation, it is excessively rare, and when it does occur it still more rarely hap
pens, whether the strangulation is affected by bands of adhesion, or by an aper
ture in the omcntum, that the parts can be returned without opening the sac, 
adhesions usually existing also between this structure and its contents. But 
the best answer to the objections against the operation without opening the sac, 
are the results that have followed this practice. )Ir. Luke, who has had great 
experience on this subject, states that he ha::i operated in 84 cases of hernia. 
In 25 of these the sac was opened; in 59 the sac remained unopened. Of the 
25 in which it was opened, 8 died, whilst of the 59 in which Pctit's operation 
was performed, only 7 died. If to )Ir. Luke's cases we add those reported by 
:Jlr. ~. Ward, we shall find 36 deaths in 153 cases of Pctit's operation. 'fhat 
the ordinary operation indeed of opening the sac is au exceedingly fatal one, is 
well known to all hospital surgeons, and is fully prO\'Cd by surgical statistics. 
Of 77 operations for hernia, reported by Sir A. Cooper, 36 proved fatal; and 
of 545 cases recorded in the journals, and collected by Dr. 1'urner, 260 are 
reported to have died. 11he result, therefore, of Mr. Luke's operations is most 
fa,·orable, when contrasted with those in which the sac was opened. 

The operation, without opening the sac, may be practised in all forms or 

~~~~::.'bl! i:s J~~;:ct~il~;e a~e;,~~~bl~o7~ ic~s;srn:fv~:~~~::1 ol~c~~~a~if.~a~:h~!~nt~~ 
stricture is commonly outside the sac, as will be mentioned when speaking of 
that form of the disease. Of 31 cases of femoral hernia operntcd on by l\Ir. 
Luke, the sac only :equired t? be ~pened i.n 7. In .in~uinal hernia it is not so 
easy to perform Peht's operation; rndced, rn the maJor1ty of cases the surgeon 
will fail to remove the stricture in this way. '!'his is owing to the constriction 
being usually seated in tl~e ne.ck of the_ sac, and is especially obse_rvable in con
genital hernia . Of 20 rngurnal hern1re operated on by .Mr. Luke, the sau 
required to be opened in 13 instances. . . . . 

For the various reasons that have been mentioned, I am decidedly of oprn1on 
that this operation shoul? always be at~empt~d in prefer~nce to the ordinary 
one of openin,.,. the ~ac, 111 those cases rn which the hcrma has not been long 
strangulated, p~csents no sign of the .o~curreu?e of.l?angrene in it: ~n.d more 
especially when it is fem?ral or umb1hcal. E''~n 1t the ~urgeon fail rn. com
pleting: Petit's operation, rn conscque11~e ?f the 111?orporat1on of the stricture 
in the neck of the sac, or the constr1ct1on of tlus part, no lrnrm can have 
re~ulted; for the sac, after being: exposed, may at any time be opened iu the 
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ordinary way, and the operation completed by d1v1ding the stricture from 
within. 

When the hernia is of large size and irreducible, it is of especial importance 
lo :woid opening the sac. If this be done, the contents will inflame, and fatal 
peritonitis commonly ensues. In these cases, as l\lr. Luke has pointed out, it 
rarely happens that the adherent parts are seriously strangulated, but the whole 
mischief seems to be occasioned and to be received by the new protrusion tl1at 
has taken place, and ~ives rise to the tension; and if this can be liberated and 
reduced, the surgeon has done all that need be accomplished. The evidence of 
the reduction of the recent protrusion, although the old adherent and irredu. 
ciLlc hernia be left, is usually sufficiently obviou~, the portion of gut returning 
with a slip and a gurgle, with considerable diminution in the gc11cral tension 
of the tumor. 

'Yith regard to the mode of performing Petit's operation, little need be said 
11Cre, as it is precisely identical with the steps of the other operation up to the 
period of the e:->posure of the sac, except that, when it is not intended t-0 open 
this, the incisions should be curried more directly over its neck. The stricture, 
if situated outside the sac, will then be found either in some of the tendinous 
structures surrounding it, or else in the subscrous cellular tissue lying upon it. 
After the divisiou of the constricting bands in this situation, by means of a 
probe.pointed knife curried underneath them, or by dissecting down upon them, 
nn attempt at the taxis may be made by compressing the tumor in the usual 
way, at the same time that its neck is steadied by the fingers of the left hand. 
If the contents can be reduced, the incision in the superficial structures is 
brought together by a few strips of plaster, over which a pad and bandage may 
be applied. Should peritonitis come on, as the result of the strangulation, it 
must be treated in the usual way. If, after the surgeon has fairly divided all 
the structures out.side the sac, he finds still that the return of the hernia is 
prevented by some constriction iu its neck, it will be necessary to Jay this open 
and divide the constriction in the usual way. 

REDUCTION OF TIIE HERNIA IN MASS. 

The rcdudion of the hernia in m:iss consists in the return of the s:ic and its 
contents into the abdomen, still in a state of strangulation. When it is said 
that the parts arc returned into the abdomen, it must not be understood that 
they arc pushed back into its cavity, but that the external protrusion is caused 
to disappear by being pushed into the subserou8 cellular tissue, behind and 
underneath the parietal peritoneum between it and the abdominal muscles. 
']'his remarkable accident, which was first described by the French surgeons of 
the last century, received little notice from practitioners in this country, until 
attention was drawn to it by l\lr. Luke. 

Reduclion i·n mass has only been observed in cases of inguinal hernia, and 
has chiefly occurred from the patient's own efforts in reducing a strangulated 
rupture. It is n. remarkable fact, that in most of the instances in which it has 
occurred, only a very slight degree of force appears to have been employed in 
the reduction of the tumor, and the accident would seem to have resulted from 
the adhesions between the sac and the neighboring parts being much weaker 
than natural, so that a. moderate degree of force caused the whole to slip through 
the canal. lt may, however, occur from the surgeon's efforts, if these are too 
forcible or long continued. 

The symptoms indieati\'c of this accident are constitutional and local. The 
constitutional symptoms consist in a. continuance of those that are indicative of 
the existence of strangulation, notwithstanding the disappeara.nce of the tumor. 
'l'hc vomiting and constipation persisting, the patient speedily becomes much 
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depre:-.. ed in ~trength, being seized with hiccup and prostration of all Yitai JiOwer; 
sig:n~ of gangrene then evince thcmsekes within the sac . 

.An examination of the parts of hernia will u:;ually enable the surgeon to 
recognize the nature of the accident; be will ascertain that a tumor had 
preYiou:-ly existed, and will learn, from a dc:;.cription of its general <"haractcrs 
am! the sympto.ms occasioned by it, that it was in all probability a strangulated 
rupture. Lie \nil then find, on examining the part, that 1herc is a total absence 
of all that f'ulness which is occasioned by the presence of' the sac, eYen after 
it5 contents only han been reduced; the sac, in such cases, always gi,·ing ri!'e 
to a feeling of fulness and roundness in the part. Ile will, on the contrary, find 
that the abdominal ring is peculiarly and Yery distinctly opened; it is much 
brge; than usual. and somewhat rounded. On pushing the finger into the 
canal, this will be felt quite empty, but in some c:iscs on deep pressure with tl1e 
finger, especially when the patient stands up or coughs, a. rounded tumor may 
be indistinctly felt behind the ordinary scat of the hernia. In many cases, how-. 
c'•er, the most careful manual examination will fail to detect any }Jrominence 
of this kind. 

If1 after careful examination of such a case as this, in which the symptoms 
of str:rngulation continue, the surgeon learns by the preYious history that a 
tumor has existed, that it has suddenly gone up, and, further, if he finds that 
the seat of the supposed hernia. presents the negati\'e e\·idcnce that has jus' 
been dc;;cribed, it will then be necessary for him to push his inquiries a. step 
further by an exploratory incision. Such an incision as this may first be used 
as a simple means of diagnosis, and, as it does not penetrate the peritoneal 
cavity, there is no danger attending it; and if the hernia be found, it will 
i::erve die purpose of the ordinary incision rcriuired in the operation, and may 
be used for the relief of the strangulation. 'l'be first incision should be made 
so as to expose the abdominal ring; if this be found peculiarly roun<l and open, 
it would increase the probability of the existence of the condition sought for. 
rrhe inguinal canal must next be laid open, and the parts contained within it 
carefully examined. If no appearance of hernial sac is found 1 but the cord 
distinctly and clearly seen, still further presumptive evidence will be afforded 
of the reduction having been effected in mass; for if the hernia ba,·e been put 
back in the usual way, the sac will necessarily be left in the canal, and will 
presen•e its usual relations to the cord. This supposition will be strengthened 
almost to a certainty if it be found that the "condensed cellular capsule imme
diately investing the sac," as it is termed b.y Mr. Luke-in other words, the 
condensed and laminated subserous cellular tissue-has been left in the canal. 
An opening made into this will, as that surgeon observes, allow the finge~ to be 

~:~~~3tc~;ll~l~~·~~::~e~!~~ ~:er:ue~~~~1t ~:s~r ~:e~ co~1~~~~~d h~:~v~~ ~~~:nf~';; 
prc~ent, inasmuch as this i1westme11t may have been accidentally absent. The 
fin.,er should then be J)aEsed into the internal ring, which will probably be found 
op:n

1 
and being carried f~om side to si.de, the tumor, .if present, wi!I be ~ctccte? 

lying external to the per.1toneum, behmd the abd?rn11rn.l \\'?II. }\hen found, it 
must be brou~ht down rnto the canal by enlarging the rmg; 1t must then be 
opened; its c01~tents examined, and the stricture in its neck divided. 'l'be intes· 

!~~=a~l~a~a~~sd~:~~~ s~r8~~~1f~~1~0~1:.;!n~~ ~=~~!a~:t; ~~o~~~~~dda~:;~ ~~t:s ~l~ead%~~ 
of :m examination of it and its contents, the patient should be desired to mnke 
some propulsive efforts, so as to caus~ it to pr~trude .. l_f it st~ll ?o not come 
down, it rnu~t be opened, and the stricture cautiously d1v1dcd w1thm the abdo
men with a sheathed bistoury. 

Hydrocele of the hernial sac is a rare condition, tl.1c patl~ology _of which ha:!! 
nlready been adverted to. In the treatment, two Jrncs of practice are ope)1, 
the palliative and curative. The first consists in merely tapping, and thus: 
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withdrawing tl1e fluid, and tl1e other in free ly laying open the lower portion of 
the Rae, a1Jd endeavoring to sccurc its closure by granulation. This operation. 
which, however, is not deYoid of danger, bas been performed with success by 
Pott and others. 

INGUINAL IIERNI A : 

By inguinal hernia is meant that protrusion which occupies the whole or a 
portion of the inguiual canal, and when fully formed passes out of the external 
abdomitrnl ring i1ito the scrotum. :Many varieties of this hernia are recognized 
by surgeons. 'lhus it is said to be complete when it passes out of the external 
ring; ?°11fCJmplete or 1·111erst1.tia[, so long as it 1s contained within the canal; 
obliqu<', when it occupies the whole course of the canal; direct, when it ra~ses 
through a. limited extent of it; c<J11ge11ital, when it lies in the sac of the tunica 
vaginalis; and tmy.•t1d or infatllile, when it lies behind this. Inguinal herniro 
constitute the commo11cst species of ruptu1·e, and would be much more frequent 
than they arc, were it not for the obliquity of the can:1!1 au<l the manner in 
which its sides are applied to one another, and closely oycrJap the spcrmatic 
cord. 'l'hey occur with most rcadine8s in those cases in which the canal is short 
and the apertures wide. Although these hernire arc commonly incomplete in 
their early stages, it is seldom that they come under the obsenation of the 
surgeon, until the protrusion has passed beyond the external abdominal ring. 

The obli<Jue inguinal hernia, often called exter11al1 on account of its relatiryn 
to the epigastric artery, passes through the whole length of the canal, from one 
ring to the other; and usually protrudes through the external one, constituting 
one of the forms of scrotal heruia. As it passes along the canal, it necessarily 
receives the same investments that the spermatic cord does, although these are 
often greatly modified in character by being elongated, hypertrophied, and 
otherwise altered in appearance. If we regard the inguinal canal as consisting 
of a. series of invaginations of the different layers of the abdominal parietes, 
the outermost being the skin, and the innermost the fascia trans,·crsalis, with 
the peritoneum applied to this, it is easy to understand how the hernia in it~ 
descent bas these prolongations drawn over it, thus becoming successively 
invested with the same coverings as the spcrmatic cord. Thus it first pushes 
before it that portion of the peritoneum which lies in a fossa, just external to 
the cpigastric vessels; it next receives an investment from the fascia trans
vcrsalis, which often becomes thickened and laminated, constituting the jiucict 
prop1·ia of the sac; as it passes under the internal oblique, it receives some of 
the fibres of this muscle, in the sh~pe of the cremastcric fascia, and lastly, 
when it reaches the externa l abdom mal ring, which it p:reatly distends and 
renders round and open, it becomes covered by the inter-columnar fascia, 
receiving also a partial im·estmcnt around its neck from some of the expanded 
and thickened fibrous bands that lie near the ring, and which arc always most 
marked upon its outer side. 

'l'he relations of the spermatic cord and testes, and of the epigastric artery 
to an inguinal hernia arc necessarily of great importance. 1'he spennatic cord 
will almost invariably be found to be situated behind, or ratl1cr underneath the 
oblic1uc inguinal hernia, and the testis will be found to lie at its lower nnd back 
part, where it may always be distinctly felt. In some cases the elements of the 
spcrmatic cord become. separated, the vas dcferens lying on one side, nnd the 
spermatic ''Cssels on the other. In other rare cases again, an instance of which 
there is in a preparation in the University College l\Iuseum, the hernia lies 
behind the cord, and has the testis in front. In other cases again, it may 
11appcn, as was observed during an operation in which I assisted my friend, the 
late .Mr. )Jortou, that the elements of the cord are all separately spreaU out on 
the forepart of the hern ial tumor. 

'l'he cpig3stric artery has the 8amc relations. to the oblique inguinal l.crnia 
~hot it has to the spermatic cord, lying to the inner side of and ht:biud its nec k. 
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The prc8sure of large and old inguinal hernire has, however, a tendency to 

dlr~~~r.1~0~1~1:'\~~stte~1~:r ~~~~~i~~s t~~ ~~i~a~·~~~~~w!is ~i~~e 1t1~'~'.;,~d!~1 ~11:~ 1~~,o~~~ 
the canal, and cause a great deflection of the artery from its natural course, 

~:1l~~~d~,s u~~~:nrg:l~e ~:~~r a~~g:b~~~~ed;~~~~~o~H~~cl~~iug curved downwards and 

~nt!;n~~1d;~d~m\1~~¥i~;~,1\:~~i;u~~:: ;~~~~:~s: t~~r~.~~71c atl~;;,~,~~~1~: s~~::~~~h~~I~ 
ts bounded by the ep1~ac:tnc artery on the outer side, the cJ~c of the rcctus on 
the inner, and the crural arch at its base; through this lbe hernial tumor 
protrudes, pushing before it, or ru}Jturing the posterior wall of the inguinal 
canal. The coverings that this form of hernia rccci,·cs, Yary according to the 
length of the canal that it traverses, and the portion of the posterior wall 
through which it protrudes. In fact, there arc at least two distinct forms of' 
direct inguinal hernia, which differ according as they nrc situated above or 
below the obliterated remains of the umbilical artery. One, the most common 
nricty, is situated below the cord-like remains of this vessel, between it and 
the outer edge of the rectus. 1'he other, which is of less frequent occurrence, 
is situated above this Yessel, between it and the epigastric artery. In that 
form or direct inguinal hernia, which lies below the umbilical artery, the pro
trusion takes place through that part of the posterior wall of the inguinal canal 
which is f::ituated almost behind and opposite to the external ring. In this 
situation, the im·estments successively received by the hernia, arc, first, the 
peritoneum and the fascia transver~alis; it then comes in contact with the con
joined tendons of the intcrual oblique and transversalis muscles, which it may 
either rupture or push before it, thinned out and expanded. Most frequently 
these arc ruptured, constituting a. partial investment to the protrusion, which is 
most eYident on the innermost part of the sac, that which is nearest the mesial 
line. As the hernia passes through the external abdominal ring, it rcceivcR 
from it the inter.columnar fascia and fibres, and bstly is im·estccl by the common 
fascia and integuments. In that form of direct inguinal hernia which lies 
abo,·e the umbilical artery, but which is of rare occurrence. the protrusion may 
p3$S under the lower edge of the trans\•ers:rlis muscle, and then rccC'ives a 
partial investment of cremastcric fascia, especially on its iliac side, as it comes 
into relation with the internal oblique. This form of direct inguinal hernia, 
therefore, receins very nearly the same coYering that the oblique does, though 
its investment by the cremastcr is not so perfect. It does not come into relation 
with the conjoined tendons. 

In the direct inguinal hernia, the spermatic cord lies to the onter side of the 
sac (fig. 318), and its elements are ne\·er separated from one another, as occa
sionally happens in the oblique. The cpigastric artery also is on th? outer side, 
but usually arches very distinctly over the neck of the sac, sometnncs indeed 
completely encircling the upper aR well as the outer margin (fig. 318). 

The 1'1u:omplete or interstitial hernia is usually of the oblique kind, but Lan. 
rence has observed that it may be of the direct variety. It often escapes 
notice, but may not unfrcquently be observed on the opposite side to an ordi· 
n:try inguinal hernia. Double inguinal hernia on opposite sides are of very 
'"Ommon occurrence, and they may be of the same, or assume different turms. 
in some instances, as in the annexed drawing, from a preparation in ~he 
University College Museum, the two forms may be observed on the same side 

(fi1~ 3le:1?;1cs, inguinal hcrnim are not. common, cxc~pt at ~dvanced periods of 
life; they will then be seen to have the same relations as m the male, cxccp1 

that the round ligament is !!ubstitutcd for the !!pcrmatic cor~. . 
The sympMms of inguinal hernia vary somewhat accordrng to its .cirnra~t~r, 

whether interstitial, complete or scrotal, oblique or direct. In the rnteri:il1t1al 
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hernia, a clegrcc of fulncss will be perceived in the canal when the patient 
stands or coughs, and on pressing the fiuger Oil the internal ring, or pa~sini; it 

Fw. 317. F10. 318. 

Doublodircctinguin:il hernia-neck of 
sacerosscdbyepigaelrieartery. 

up into the external ring, and directing the patient to cough, a. distinct impulse, 
together with tumor, may be felt. In the ordinary oblique inguinal hernia, a 
tumor of an oblong or O\'al shape, oblique in its clirection, taking the course of 
the canal downwards and forwards, will be felt protruding through the external 
abdominal ring, and presenting all the usual signs of a hernia. So long as it is 
confined to the neighborhood of the pubes, it is of moderate size ; but when 
once it gets into the scrotum, where it meets with less resistance, it may gra<lu· 
ally enlarge until it attains an enormous bulk. 'l'he testicle, howeyer1 may 
always be felt pretty distinctly at its posterior inferior part. In women this 
form of hernia descends into the labium, but ne,·cr attains the same magnitude 
as in men. When of large size, these ruptures usually contain both intestine 
and omen tum, most frequently a portion of the ileum, though the various other 
''iscera, such as the ccccum, bladder, &c., have been found in them. In the 
direct inguinal hernia, the symptoms pretty cloi;:ely resemble those of the oblique, 
except that the tumor is more rounded, and usually not so large; the neck. 
wider, and situated near the root of the penis, with the cord on its outer side. 

The different forms of inguinal hernia are not unfrcquently complicated with 
various other affections; either with different kinds of rupture, or with diseases 
of the cord or testis, such as hydrocclc of the cord, of the tunica vaginalis, or 
varicocele; these various complications necessarily make the diagnosis somewhat 
more obscure, but with care and practice it may generally easily be made out. 

The diay11osis of i1191tinal herniri is usually readily effected, the characters 
and position of the tumor enabling the surgeon to determine its true nature. 
In most cases it is useless to endeavor to ascertain whether the hernia is 
oblique or direct1 all old oblique bemire having a. tendency to drag the inner 
ring downwards and inwards, approximating it and bringing it nearly opposite 
to the outer one, shortening and destroying the obliquity of the canal. llence 
the direction of the neck and of the axis of the tumor in these cases so nearly 
resembles what is met with in the direct form of hernia, that the surgeon 
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s1'.ould not attempt to undertake the operation, more particularly tlie di,·ision 
of the stricture, on any iniaginary diagnosis. Some forms of fomoral hernia 
may occasionally be confounded wilh the in~uinal; the distinguishin~ points 
between these two forrus of the disease will be considered in the section on 
femoral hernia. 

rl'hc diagnosis of inguinal hernia from other diseases in this vicinity has to 
be considered under the two conditions in which the rupture is fou11d, iii the 

~~n~~' :i1~~ni:s:t~i~~~1 nJ\01~\~!~!~~~!:1 d~~=c~~~1:i ;~~:·1 i~;~:~::~~r:~~r~::1tl~·~c~~~: 
men or pekis through the canal, ~md passing out through the abdominal ring. 
'J'be diagnosis m_ay here be cffccte? by recogni~ing the soft fluctuating feel of 
the ab~ce~s, winch though redue1ble on pref:.surc, and descending on coup:hing 
with a distinct impulse, docs uot present the more solid characters and the 
gurgling- sen~ation of a hernia. 2d. :From cnCJSircl or dijji1scd b.IJdrucde nf the 
ford. ln the encysted hydrocclC' there is a 8mooth oval swelling situated on 
the cord, which can be apparently reduced, being pushed up into the ca11al 1 and 

~:~~1~~dbsy 3~e~::~ ~;1w~;:~~i~\7e ~~n~!r::~~:1 t;, r~:tt ~:i1~~a~c~~1c1~~:it~~~~st~1~d c~~.~~ 
of the abdomen, by the absence of all gurgle, and by its nry defined outline. 
In the diffru;ed hydrocelc of the cord, the absence of dii:;tinct impulse on coug'h
ing, the impossibility of returning the swelling completely withiu the a\,<lornirn1l 
ca,·ity1 and of feeling the cord in a free and natural stntc, will prevent the 
disease being confounded with hernia. Sd. Falfy or otl1er tumors occa~ionally 
form on the cord, but the circumscribed character and li111i tcd size of these 
swellings, the absence of impulse on coughing, and of reducibility into the 
cavity of the abdomen, will point out that they arc not hcrnire. 4th. 'J'hc 
lodgement of the testis ·in tlte inguinal canal will give rise to a tumor, which 
closely resembles incomplete inguinal hernia, and if it should happen to become 
inflamed in this situation, the difficulty of the diagnosis from strangulated 
hernia. may be nry considerable. In the ordinary undescended testis, the 
absence of that organ in the scrotum on the affected side, the peculiar sickening 
pain occasioned by the prcs:;ure of the tumor, the absence of gurgling, and of 
all possibility of reduction, will enable the diagnosis to be effected. A Ycry 
remarkable case of inflamed te&tis in the inguinal canal simulating a strangu
lated inguinal hernia, occurred some time ago at the hospital. A man about 
forty, !:iaid to be laboring under strangulated hernia, was sent up from the 
country for operation. On being called to bim 1 I found the house-surgeon 
attempting the reduction of the tumor in the hot· bath; but as soon as I felt 
the swelling, I was convinced from its hard, solid, and irregular feel, that it 
was not a hernia. On inquiring into the history of the case it appears that the 
patient had, for the last two days, suffered from occasional vomiting, and had 
been con!>tipated; that the tumor in the groin had 1iot appeared suddenly, 
though it had enla.rged with great rapidity, and that it was excessively painful; 
and that he had always worn a truss for a supposed rupture on that side, until 
the la!::it few weeks, when, in consequence of the instrument breaking, he had 
discontinued it. On examining the groin carefully, a tumor about ns large as 
the fist was found in the right inguinal canal; it was tender to the touch, hard, 
and irregular at the upper and oute~ part, but somewh~t soft and ~ucluating 
below; when the finger was passed rnto the external rmg, the outline of the 
tumor could be very distinctly felt in the canal. There was no im~ubc in it 

~~~c~~f~l~n~heb:Ctr:t~~~~ a;~~~~;:J t\7;<!:::e~ :~1 b~~~~ tr:~~-um~~h~o ~~11l:e!~:~~ 
and salines administered; under this treatment the case did well. 

When the hernia has dei::.ccndcd into the scrotum, it may be confounded, ls~. 
With ltydrucele of the ttmfra t:aghwlis. In this disease, there is an oral or pyri· 
form tuwor, ui:;ually tran::-luccnt, unchangeable in size or shape Ly prC:::!::iurc1 and 
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having the cord clear and distinct above it1 with an absence of impulse on cough
ing, or of gurgling in attempts at reduction. In cases of congenital hydrocele 
in cbil<lren, in which there is still an opening communicating with the perito
neal caxity, the tumor may be diminished in size, by steady pressure, but ~radu
ally returns aga.in 1 fluctuates, and is translucent. In these cases its translucency, 
the gradual manner in which the sac is emptied, and is refilled, so different from 
the sudden slip up and protrusion of a hernia, enable the surgeon to establish 
the diagnosis. lt not unfrequently happens that hernia is complicllted with 
hydrocele of the tunica ,1aginalis. In these cases, the two separate tumors can 
usually be distin~uished, there being some degree of constriction, or of consoli
dation, between them. The bydrocclc will present its ordinary characters of 
translucency, irreducibility, and circumscribed outline, and is commonly placed 
nntcrior to the hernia, which lies townrds the back of the scrotum 1 and may be 
distinguished by its reducibility and impulse on coughing. It sometimes 
happens, as in a cnse which recently fell under my observation, that a hydroccle 
of the cord is nssociatcd with one of the tunica. ,·a;:?'inalis, and a l1 crnia; under 
such circumstances, the diagnosis requires a little care, but may be effected 
readily enough by separately determining the characters of the different swell
ings. 2d. From 'van·cocele, the diagnosis may be effected in the way pointed out 
by Sir A. Cooper. The patient should be placed in the recumbent po!':ition, and 
the swelling reduced; the surgeon then presses upon the external ring with his 
fingers, taking care to cover the whole of it, and desires the patient to stand up. 
If it be a hernia, the tumor cannot descend, but if a varicocclc, it will speedily 
reappear, uhilst the pressure 1"s bei119 1.-cpt 1lp, t.hc blood being conveyed into it 
through the spcrmatic arteries. 3d. Tumors of the testis may be distinguished 
from hernia. by their solid feel, rounded shape, by the absence of all impulse on 
coughing, and, especially, by the cord being felt free nnd clear above them, and 
the inguinal canal unoccu1)icd. 4th. In lianwtocele, the cnuse of the swcllin"', 
its pyriform shape, opacity, solid feel, th~ absence of impulse 011 coughing, 
and the defined characters of the cord, \nil enable the surgeon to make the 
dia_!!nosis. 

Treatment of i11gui11al hernia. - When reducible, the mpturc must be kept 
up by a wcll-maclc truss, the pad of which, of an oval shape, should pre~s not 
only upon the external ring, but upon the whole length of the canal. When 
irreducible, and of large size, nothiug can be done beyond supporting it in a 
bag-truss. 

When strangulated, if the taxis properly employed in the direction of the 
canal has failed, the operation must be proceeded with in the following way:
'The bb.dder ha\"ing been emptied, and the pubes shaYcd, tl1e patient .should be 
brought to the edge of the bed, and the surgeon, standing between his legs, and 
having the skin covering the external riug well pinched up, <liYidcs the fold in 
the usual way, by an incision three inches in length, commencing about an inch 
above the external abdominal ring-. Should any spouting ve~sels 1 as the super
ficial external pudic, be divided in tl1is incision, they had better be liuatured. 
1.'he surgeon then proceeds with the section through the subcutaneou~ i.truc
tures; he will find in many cases the superficial fascia. considerably thickened, 
more particularly if the })atient bas long worn a truss. Jle divides this struc
ture in the line of the external incision, and then exposes the intcr.colmnnar 
fasc ia, which will also generally be found thickened and incorporated with the 
superficial fascia. In many cases, the inter-columnar fibres will be found con
densed into a tliick and broad fillet, which limits the further extension of the 
riog, and produces an evident constriction upon the neck of large .inc:ruinal 
hcrnia:i. An opening should be careful ly made into this fascia, a grooved dh-ector 
passed under the edge of the ring, and this slit UJJ. In some cases, though but 
very rarely,_it will now be fo~rn~ that the hcrni~ may be ;educed, its strangula
tiou depcadrng on the constnctlon of the margins of this aperture j most com· 
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monly 1 lwwncr, the stricture is situated deeper than this. The crcmasteric 
fascia, which is generally considerably thickened, is now exposed 1 when its 
fibres will be fouu<l to furm a kind of reticulated mesh over the hernial tumor 
'l'his stricture must be carefully divided upon a director, when the subscrous 
cellular tissue, or fascia propria, will be laid bare. 'l'his structure is usually 
thickened and vascular, and not unfrequently the stricture appears to be situated 
in it, or in a kind of condensed ring formed by the incorporation of it with the 
me::.hes of the cremaster. If it be found, after the di,·ision of these fascire, that 
the stricture has been removed, and the hernia can be reduced, it would of 
course be unnecessa1:y to lay ope~ the sa~, and the safety of the patient will be 
considerablj~ c11hanced, more particularly 1f the operation is performed for an old 
scrotal hernrn of large size, by not doing so. If, however, as will happen in the 
majority of instances, in inguinal hernia, it will be found that the stricture is in 
the neck of the sac itself, occasioned by a condensution, constriction, and puck
ering of it, the sac must be carefully opened at its anterior part 1 the finger intro
duced1 and the stricture divided from within, by pressing the finger-nail under 
it, and cautiously sliding the hernia-knife along this. It is an established rule 
in surgery, that this diYision should be effected in a direction immediately 
upwards, so that it may lie parallel with the cpigastric vessels, whether it be 
situated upon the inner or outer side of these. It is true that if the surgeon 
could be sure that he had to do with an oblique inguinal hernia, he might safely 
divide the stricture outwards, or, if he was cerl:.'.lin thnt the protrusion was of 
the direct kind, he might make the section inwards; but, as it cou.11nonly 
happens that he cannot determine with absolute certainty which hernia he is 
operating upon, he adopts the safer plan recommended by Sir A. Cooper and 
Lawrence, of cutting upwards from the middle of the ring parallel to the epigas
tric vessels. 

The seat of stricture in inguinal hernia will thus be seen to differ in different 
cases, and in some instances it exists in two situations. I think it most com
monly occurs in the neck of the sac, owing to contraction and elongation of it 
with condensation of the subserous cellular tis.sue lying immediately upon it. 
In other cases, though much more rarely, it se<'ms t-0 be formed by a thickening 
of the transversalis fascia at the inner ring, but altogether outside the sac; occa
sionally it is met with in some part of the canal, at the lower edge of the inter
nal oblique, but much more frequently at. the ~xternal abdominal ring. In 
many cases there is very tight constrict_ion 111. tlus situation., as well ~s. ~n the 
deeper portions of the canal, or at the mner rmg; hence after the d1v1s10n of 
any stricture at the external abdominal ring1 the deeper portions of the canal 
should always be carefully examined before any attempt is made to put the 
hernia back. 

'l'he operation for an incomplc~e inguinal hern~a requires to be cond1~ct~d. in 
the same way as that which has JUSt been described, except that the inc1s1on 
need not be quite so Jong, and should not extend beyond the external ring. 
After this has been laid open, and the tendon of the external oblique slit up, a 
flat director must be passed under the lower edge of the internal oblique and 
transversal is muscles, which must be carefully divided; shoula the stricture not 
be relieved in this way, and the sac require to be laid open, the deep sectiorJ 
must be made in the same way and in the same direction as has already been 
described. 

l119uinal hernice, v;ltich contoin eitltn· tlte crecum, the s1fpnoid. flexure of tltt 
crlon, or the urinary Uadder.-ln thes~ cases tl~e protruded viscera.. are only 
rartially COYered by peritoneum, hence In operatmg upon such hermm, when 

:~7nt~u~ac~~;, ci~re c:~~~;~u~~1c~k~~1 t~ea\~~;e~~t~d~~~~i~= '~~~ '~~~~~sd~~t~:~~c~~= 
caution, not suspcctrng himself to be rn the ~e1ghborhood of ~he gut, 111 conse
quence of Ji is not having reached a sac, wluch does not c.s1st. .:\.s the pro-

51 
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truded parts are generally adherent in thcEC cases, the surgeon must content 
11irnsclf with lca,,ing them unreduced after the division of the slricturc; under 
such circumstances, it has happened thnt the protrusion is ultimately drawn back 
i11to the abdomen by some uatural aciion of the parts. 

Operations for strangulated inguinal hernia are required durin,ir a greater 
range of ages than those for any other kind of protrusion. I ha\'eopcratcd suc
cessfully for congenital hernia in infants less than six weeks old, and for an 
ordinary oblique int?uinal hernia in one four months of age, and it has been done 
on centenarians. When small and recent, the protrusion usually consists of i11. 
tcstine only; when large it common ly contnins omen tum as well. '!'he treat
ment of these contents, and theafternrn1rngcmentof'the case,mustbccoaductcJ 
in accordance with the rules bid down at page 785, et seq. 

Hernia of the twwico t'O!JhiaNs or co11yn1ital henl'ia.-ln tl1is case the hernia 
descends inside the tunica n1ginalis, which constitutes its sac. It is always 
oblique, and takes the course of the spermatic cord; most comn1only descending 
into the scrotum, but sometimes lying within the canal, out of which, j)Crhaps1 

the testis has imperfectly passed. 'l'his hernia differs from an ordinary oblique 
hernia in the absence of a. true peritoneal sac, and in the protruded parts lying 
in the tunica Yagiu:ilis and in contact with the testicle (fig. 319). 'l'he great 
peculiarity, indced 1 of this hernia cornsists in its descending along the canal, 
left open by the descent of the testis. It is well known that in the fretus the 
testis originally lies below the kidney, :rnd as it descends in the later months 
of fOOta l life into the inguinal canal and scrotum, it pushes before it a prolonga
tion of the peritoneum, exactly rc~embling a hernial sac. 

That prolongation of the peritoneum which is carried down around the testis 
in its descent, may be divided into two portions, the funicular and the testicular. 
The f1mic11fo1· being that which corresponds to the cord, extending from the 
internal ring to the scrotum; the testicular being that which becomes the tunica 
vaginalis. A congenital hernia occurs in consequence of the funicular pro
longation not becoming, as in the normal condition, com1erted into a filamentou9 
fibro-ccllular tissue, but remaining pervious, and thus ~ening as a medium of 
communication between the general caYity of the peritoneum and the tunica 
vaginalis, and along the open channel thus left the con[!enital hernia descends. 
The rea~on why in many cases the hernia is not truly congenitul, but occurs in 
after-life, is that the funicular portion is only partially closed or contracted, and 
that under a sudde~1 effort this septum is broken through, and thus the gut falls 
into the tuoica. vaginal is. 

FIG. 319. F10. 320. 

CongeniU.lbernia.. 

Hernia of the tunica vaginal is, though usually called "congenital" is rarely 
~J) in reality; the tendency is congenital, but the disease is not. It not unfre 
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qucndy happens, it is true, that these hernire show thcmsekes early in life, in 
iufants a ~'t!w weeks or. months old; though at these ages even the funicul~r 
prolongation of the peritoneum may Le so cornpletely occluded, that the hernia 
which o~curs is o~ an ordinary oblique character. Not unfrequen~ly, however, 
the hernia docs not take place until a considerably later period of life than this, 
and may suddenly happen in the adult; thus, Vclpeau relates instances in which 
it occurred for the first time between the ages of eighteen and twcnty~fivc . I 

~::~ao~:~~~~-~diufo:~ ~1~!c fi~~t ~i~~~~nw\~l~:~tj;;~ ~~a;et~:I~·~ affc~:r~no;~l:o:111Jl~i~u~~1~~a~~ 
ago1.in a.case at the llospita\ 1 on a man about fifLy, in whom, on the most care· 
ful inquiry, it would appear that the protrusion had not shown itself uutil he 
was about thi1·ty years of age. 

'Ihe syrnploms of hernia in the tunica vaginalis closely resemble those of the 
ordinary oblique; most commonly, howe•er, the !?'crotal tumor is much rounded, 
and the neck feels narrow and constricted. 'Ihe testis, also, cannot be felt dis· 
tiuct and separate from the tumor, but is surrounded by, aud, as it were, buried 
in the substance of the hernia, through which it may sometimes be felt at the 
lower and back part of the scrotum. 

W.ben an undescended testis is complicate~! "~ith congenital hernia. in the 
ingumal canal, much diilicuky may occur in ctlect111g the diagnosis. In a case 
of this kind to which I was lately called by my friend Dr. Pretty, there could 
be felL behind and above an inflamed and swollen testicle, which l:1y at the 
external abdominal ring, a small, hard, round tumor in the upper po1·ti~1n of the 
canal; as symptoms of strangulation were urgent, this was cut down upon, the 
anterior wall of the canal incised, and the tunica vaginalis, much distended with 
fluid laid OJ?en, when a. small knuckle of intestine was found lying at its upper 
part, \'Cry tightly constricted ·by the inner ring. 

The treatment of congenital hernia. consists in the reduction of the tumor and 
the appliC'ation of a. proper truss, the pad of which should compress the whole 
length of the inguinal c::i.nal. ln some cases, in children, a radical cure may be 
effected in this way; buL in order to accomplish this desirable result, the truss 
ruusL be worn for at least a couple of years. The application of a truss with an 
air-pad will in many instances be found especially useful, more particularly in 
children, in whom it applies itself with greater exactuess than an ordinary 
incompressible one. 

"'hen strangulated, the congenit:i.I hernia does not commonly admit of reduc. 
tion, and thus necessarily renders an operaLion imperative. 'fhis procedure is 
more commonly required for this kind of hernia in adults titan in infants. 
During the last five years I have operated on 12 cases of congenital hernia j 
of these 7 were on adults from twenty-two to fifty ycar.s of age; 1 on a lad of 
fifteen; 1 on a child of four months; and 3 on infants under six weeks of age. 
'l'he operation is the same as that for oblique inguinal hernia, but the pans con· 
cerncd are usually thinner, the tunica vaginalis sen•ing for a sac; hence more 
caution than usual is required in lhei:;e cases. 'l'he sac commonly contains a 
large quantity of clear dark-colored fluid, there being, in fact, a hydroccle con· 
joined with the hernia. 'l'he stricture will, I believe, always be found in the 
neck of the sac, which appears to be condensed, elongated, and narrowed; hence 
it is useless in these cases to endeavor to relieve t.hc strangulation, without la~·· 
ing open Lhe sac, and dividing its neck from with111. As the congenital hernia 
is always external to the epigastric vessels, the section of the stricture may be 
done with perfect safety in a direction upwards and outwards; though, i~ the 
surgeon should ha\'e any doubt as to the exact nature of the case, it will be 
better to divide Lhe sLricLUrc directly upwards. The reduction of the contents 
uf the hernia. will often be prevented by adhesions in the neck of the sac, or 
between them and Lhe testes. I luwe fouuJ both the gut aud ornc11Lun1 closely 
incorporated with this organ, and requiring some nice dissectiou to se1Jaratc 
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them. In operating upon infants of a very tender age, much caution will ne
cessarily be required, ou account of the de11sity of the coverings, their tension, 
:ind the small size of the apertures. The testes, as well as the spcrniatic cord, 
the veins of which are excessively turgid, will usually be fouud much congested, 
and of a black or bluish-black color. 

A species of congenital hernia. has been met with in the female, especially 
in children, in which the protrusion takes place into the carrnl of Nuck, which 
invests the round li~arncnt. In one instance I have seen a double inguinal 
hernia in a girl of five years old. It is of extremely rare occurrence, and 
requires the same treatment as the corresponding disease in the male. 

'l'he encysted he1·nia of the tunica vagl1wlis1 or i11/u11tife hernia, as it has 
been somewhat absurdly termed, occurs in those cases in which the funicular 
portion of the tunica yaginalis is partly obstructed by a septum, or by being 
converted into filamentous tissue, but in such a way as to leave a pouch above, 
which is protruded down behind or into the tunica vaginalis, so that it lies 
behind this C<Wity (fig. 320). There arn no characters by which the encysted 
can be distinµui::;hed from the ordinary congenital hernia. If it should become 
strangulated, it must be borne in mind that, during the operation, t he tunica 
vaginalis will first be opened; no hernia will be seen here, but the tumor lies 
behind this sac, and requires to be dissected into through the double serous 
layer of which it is composed. The stricture would probably be in the neck, 
and requires to be divided in the usual way. 

FEMORAL HERNIA. 

By femoral hernia is usually meant a protrusion that escapes under Pou part's 
ligament, and enters the sheath of the vessel$ iutcrnal to the femoral vein. This 
hernia passes down iuto the innermost compartment of the sheath, which is 
occupied by fat and lymphatics, and usuall)' co11tains a gland or two. It passes 
first of all through the crural ring, where it has Gimbernat's ligament to its 
inner side; the septuu1, which separates the femoral vein from the inner com-

partment of the sheath of the vessels to its 
F10. 321. outer aspect; Poupart's ligament in front, 

and the bone behind (fig. 321). After 
passing through the crural ring, it cnte~ 

'"\ the crural canal, which extends for about 
an inch and a half down the thigh on the 
pcctineus rnu~cle, and is covered by the 
iliac prolongation of the fascia lata. As it 
approaches the lower corner of the saphc· 
nous opening, where the canal terminates, 
it passes uudcr the folciform process of the 
fascia luta, and out upon the thigh through 
the saphenous aperture; here it expands, 
become:- rounded, and has often a tendency 

cig~u3213)~ );~'~;;s i ,~\1~is ~~:J~~:·~:ll 1~fi:0i\~~~ 
region, and sometimes even ascending to 
some distance upon the anterior abdominal 

~~~~!. c;~1r:~:eiie~~:i"~ffa~~lep:~:~~!a ~;[o0r~g:~ 
the peritoneal sac, and then receives an 
investment of the subserous cellular tissue. 

It next comes into relation with the S"pl11m c1·11ralc, a mass of dense cellular 
tissue, containing fat and lymphatics, occupying the crural ring. -This septum 
ofLen becomes incorporated and matt~d with the contiguous portion of the 
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sh~ath, thus co_n stitutiug the fascia propria of this hernia, which is commonly 
th1ck.ened, lammated, and of an opaque fatty structure, like omen tum. As tho 
hernia continues to descend, it comes into relation with the cribriform fasci:l 

:~~~~l os~~~~~~~e~~e saphenous opening, an<l, lastly, pushes before it the intcgu: 

. As the ~umor descends through this course, it necessarily comes into relation 

~\~~y"bj' ~~~~:t;:t~iJa~}s~~:· 3~2). 'l'hus it is separated from the f'e1uoral ,·ei11 

sheath of the vessels. It has Fio. 322. 
the epig:astric artery above 
and to it!:I outer side, and the 
spennatic cord in the male, 
or round ligament in the 
female, almost immediately 
above it. The obturator ar
tery, when arising in the nor
mal manner from the internal 
iliac, does not come into rela
tion with the neck of the 
sac; but when it takes its 
origin, as it not unfrequently 
does, from the external iliac, 
the common femoral, or the 
epigastric, it may ha,·e im
portant1rclat~ons to this part 
of the berma. Most com
ruonly1 under these circum
stances, it passes to the iliac 

~~c~:~~~~:~:u~ci:r~~~::~;i~ ::!:;,;:;:{.'~.:;:;~,~,;;;,:~"' ' 
into pretty close relation with 
it, and then, as will immediately be mentioned , may be in considerable danger 
during the operation. The combination, however, of this particular variety of 
the obturator artery and femoral hernia, is a. very uncommon occurrence, 
becaus£>, in the first place, this internal distribution of the artery is rare; and 
when it does occur, as it passes directly over that portion of the crural ring 
through which rhe sac would protrude, it necessarily strengthens this, and so 
diminishes the chance of' rupture. 

The contents of a. femoral hernia are usually intestinal, and most commonly 
consist of a portion of the ileum. Occasionally omen tum is contained within the 
sac, but seldom in large quantity. I have, however, several times had occasion 
to operate in cases of old femoral hernia, in which it became necessary to remove 
large portions of adherent omentum, in Olle, ten and a half ounces, and in the 
other, about .seven. In ea.eh case there was a. small knuckle of intestine, .stran
gul:tted behind the omentum. The ornries, Fallopian tubes, &c., ha\·e been 
known to be strangulated in this variety of hernia. 

'l'he ·VJrnptoms of femoral hernia are usually well marked, they consist of:\ 
tolerably firm, tense, and unyielding tumor1 of a. rounded shape, situated in the 
groin, to the inner side of the femoral vessels, having its neck under Poupart's 
ligament, though as it increases in size its base may be turned above this struc 
ture; sometimes, though rarely, it passes downwards upon the thigh . Its sizL 
varies considerably, most commonly it is not larger than a walnut or a pigeon's 
egg, and then is deeply seated in the angle between the body of the pubes and 
the femoral vessels, but occas ionally it ma.y attain a considerable bulk, as large 
as the fist or a French roll; wheu large, this heroia usually rises up above Pou-
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part's ligament, and extends outwards in a direction }Jarallcl to it, so tliat it 
assumes an elongated :;hape; it is then 

Fio. 323. '.lRUfllly SOlllC\rhat doughy and soft, CYCll 

when strangulatcJ; Yery different from tJ1c 
excessively tense fee l that it has when small. 

In some rare casesthcfr111oral hernia has 
been found lying external to the vessels, the 
mouth of the sar. Leinµ- between them and 
the iliac 1'ipine. t"n<lcr these circumstances 
strangulntiun c:rnnot well occur,ina::.much as 
the mouth will be the widest part of the sac; 
but, as H esselbach hasobserveJ, if the fascia 
iliaca be torn by tlic pressure of the tumor, 
the rupture 111ay be strangled in the aper~ 
ture thus formed. Should an operation 
ever be required under sucli circumstances, 
it must be borne in mind thnt the ci rcum

flex ilii artery may be in some danger. 
The dioy11osis fJj jemm·al her11ia is not always easy. When the hernia is 

large, and more particularly wlien it ri ses up above Poupnrt's ligament, which 
some herni~, even of very moderate size arc a1Jt to do, it might at first be mis
taken for an inguinal rupture. The diagnosis, however, may always be effected 
by ascertaining the relation that the neck of the sac has to Poupart's li ;rament, 
the ingui11al hernia being situated abovf, the femoral l.Jelow this cord. When a 
s:.mall femoral hernia in o. fat subject rises upwards, so as to o,·erlay Pou part's 
ligament, it resembles very closely an incomplete ioguinal hernia, but its charac
ters may be determined by the pnss:tgc of the finger up the canal, which will be 
found to.be free, and the hernia can only be felt through its postel'ior and infe
rior wall. 1\ft.cr reducing a femora l hernia, the finger also can usually be pushed 
into the inferior aperture oft.he crural canal, when the sit.uatio11 and sharp out· 
line of the falciform procesfi will determine the oature of the opening through 
which the protrusion has occurred. 

'The diseases occurring in the groin, with which femoral hernia may most 
readily be confounded, are-1st. Eulmgerl lymplwtic yla11ds in this i:.ituation. 
From these it may be di stinguished by the absence of impulse in the l!landular 
tumor, and by the simultaneous enlargement of se,·cml glands. A small str.m
gglated hernia may however co-exist with these, being subjacent to, and covered 
in by them. When this is the case, and the local signs of hernia are obscure, 
whilst the symptoms of strangulation continue, an incision should be made into 
the part, and the dissection carefully carried through and underneath the glandi:i, 
with the view of determining whether the hernia exists or not. 2d. A small 
faff!) !;rowth has been met with in the crural canal, simulating closely a hernia; 
the want of impulse on coughing, together with its limited and doughy charac
ter, and the absence of circumscription in the tumor, will enable the surgeon to 
distinguish it from hernia. 3d. l \nas alm·ess not unf'requently points very 
nearly in the situation of femoral hernia: from this it may however be distin
guished by its fluctuating: fccl 1 soft yet semi-elastic character, and by the general 
history of the case. The impulse on coughing, which is Yery distinct in the 
abscess, is commonly more forcible and direct tha.n that of a hernia; a11tl 
although the purulent collection may in many cases be squeezed back into the 
abdomen when the patient lies down, yet it returns without a gurgle, and with· 
out that distinct slip which accompanies the reduction of a hernia. 5th. for.ix 
of the saplienavein is in some danger of bei ng confounded with hernia. It may, 
however, be distinguished from this by the irnpul~e in it being less distinct, and 
by the eDlargement of the lower part of the vein being marked in the \'arix, but 
Dot existing in the rupture. 
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Femoral hcrni~• most commonly occurs in women, and very seldom under Lhe 
a.~c of 1wenty; differing in both these respects from the inguinal rupture. Sir 
_\, Cooper s~tes 1hat he had only .seen three cases under the above age. It 
very seldom becomes .s1raugulated at an early period of life, enn when existing. 
I have lately had a girl of nineteen under my care with femoral hernia, in whom 
strangulati_on had already oc~urrcd on four occruiilln:-1 reduction, howc\'er, ha Ying 
been happily effected each time. 

'!'he trealm e11t of femoral hernia. when reducible must be conducted in the 
ordinary way by the application of a proper tru:ss. ..._\.cure, howe\•er, is ne,cr 
I believe effected by the pre?:<sure of the pad, a.s sometimes hap1~ns in in~uinal 
hernia, owing probably to the rigidity and i11compr.:-.ssibility of the tendinous 
and aponeurotic structures through which this rupture protrudes. lt is difficult 
to keep this form of hernia up by me·ans of a tru~.s. The bc~t in"lrument for 
this purpose is, l think, the "mocmain truss," which I ha\'e fouutl !!-ucceed when 
nil others have failed. When tbc hernia is irreducible it should be supported 
by means of a tru.ss with a conca,·e pad. 

\\'hen a. femoral rupture is strangulated1 reduction should be effected either by 
taxis or operation as speedily as po:.~ible, gangrene more rapidly ensuing in this 
than in any other form of hernia. In attewptin[! the ta."l:is the istructures in 
the groin should be well relaxed by bending the Lody fOrwards and flexing the 
thigh upon the abdomen; if it do not succeed with the a.c:sistance of the mcaus 
recommended at page 7781 the operation should be proceeded with at once. 'fhe 
operation for strangulated femoral hernia may Le undC'rtaken earlier and with a 
better prospect of success than that for auy other form of rupture; this is 
owing to the stricture being so commonly seated out.<.:ide the sac, that the ope
ratiou usually admits of being completed without implicating the peritoneum . 
The adrnntage of this mode of procedure in femoral hernia. has been fully 
pointed out by A. Key, Luke, and Gay, and is now, l think, pretty generally 
recognised and praeti,.ed. l\Jr. Gay more particularly, in his \\'ork on Femoral 
Ilernia, has pointed out that the stricture may couuuonly be divideJ without 
openin~ the sac, by making :nery limited inci,.ion on the iuuer side of the neck 
of the "tumor; arid he justly obsen•es that the operation undertaken in this 
manner is little 111ure than the taxis with the addition of a superficial incision. 

The stricture in femoral hernia is often found to be ocea~ioned by the pressure 
of the erural arch. Lawrence 1.tates that it may be 1110..-t clfeetually relieved 
by dividing the thin posterior border of thiis arch near the puht.'s. Other sur
f!:eons recommend that the sharp edge of Gimhcruat's hgameut should be 
divided, and others again that the dfrision ~hould Le maJc at thl• junction of 
Gimberoat's and Pou part's ligament through tho::;e ligameutous bauJs that go 
by the name of lley's, or the ilio-fcmoral lib":lment, or, at the inuer <'<lge of the 
fulciform process; and indeed it is in this situation that both Lnwrence and 
Hey direct the di,·isioo to be made. In operating for femoral hernia, I have 
cenainly most frequently found the stricture still t-0 continue after 1he division 
of these ligamentous structures, and to be occasioned by fibrous bautls often 
very distinct, narrow, and. glistening, lying .across th~ .neck of the sac in. the 
fa;.;cia propria of the hem ta; and I agree with the opinion exprc:)::ed by Sir A. 
Cooper, that the neck of the she:nh is th~ eon11110? seat of stranµ-ulatio~ in 
femoral hernia.; these transverse fibres which sometimes appear to be partially 
retieula.ted, consisting probably of a condensation of the ten<linous fibres ~h~t 
are normally found in the sheath of the ''e.ssels. 111 order to ex:vose them. it 1s 
commonly ncee ary to draw the necl.: of the sac well down, when they will be 
seen deeply to indent and constrict it. 

'l'he operation without ope~ing 1he ~a~ may ~os~ ~onveniently b~ perfo~med, 
wheu the tumor is of small size, by makmg an 111c1s1on along the 1~rner side of 
its neck and then dissecting through the superficial structures until the fascia 
propria is es.posed and carefully opened, the finger nail or a fl:.it director may 
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then be insinuated under the sharp edge of Gimbernat's ligament, which at the 
point of junction with Poupart'&, may be di,1 idcd upwards and inwards to the 
extent of a line or two by means of a hernia knife. The re<luctio11 may now 
be attempted, and often effected; should any obstacle exist, the neck of the s.1c 
must be well drawn down :rnd exposed, :rnd any trausver!:>C bands ~ituatcd upon 
it dissected through with the sca lpel and forccp~. I have on mauy occasions 
found it neces.<o:ary to do this before reduction cou ld be effected. 

The operation performed in thiis way is certainly a \'cry simple procedure, 
and adds lit de to the danger of the patient. If it be thou~ht de::;irable to open 
the sac, the operation must be performed in a different manner, the parts rcc1uir
ing to be pretty fully exposed; and indeed, if the tumor be of :rny comsidcraL\c 
magnitude, even though the sac be not opened, it will be better to l'XJ10~e thi.:: 
part somewhat more freely in the way to be clescriLcd. An inciision should be 
made p.-irnllcl to Poupart's ligament, by pinching up the skin 1 and then a trans
verse cut from the centre of this carried OYcr the tumor so as to present the 
following ~hapc --.I I: the dissection must then be carried throu~h the super
ficial fascia, when the septum cruralc or fascia propria will be exposed; in some 
cases, especially if the hernia be a large one, this is thin, and rcquil'Cs to be 
carefully slit up on a. director. In many instances, however, it is so dcn::e, 
laminated, and changed in structure, as scarcely to be recognised for what it is. 
It not unfrequently happens that after the superficia l fosci<t has Leen dividrd, 
an oval, smooth, and firm body is exposed, which at first looks like the bern i:1 l 
sac, or a lump of omentum; this is in reality the fa~cia propria, thickened by 
the long-continued pressure of the truss, and congc~ted perhaps Ly the attempts 
at reduct ion; and in the midi!t of this, the sac will at last Le found after the 
dissec tion has been carried through several layers of this tissue. Jn it occasion
ally cysts contaiuing bloody serum may be found, and then the difficulty in the 
recognition of the structure is greatly increased. Though the mobility of this 
mass, the facility of tracing its neck, and the roundness of its gcucra l outli ne, 
often cause it to be mistaken for sac or omentum 1 it may be disti r1 guishecl from 
the first by the absence of the characteristic ,·esscls upon it$ surface, and from 
the second by its more rounded, solid feel, and uniform appearance. When the 
sac has been reached, it must be very carefully opeucd, tlJCrc being usually very 
little, if any fluid be tween it and its conteuts i the finger-nail must then Le 
passed under the sharp edge of the stricture, which should be divided in a 
di rection upwards and inwards. The reason why this line of incis iou is univer
sally c hos~n by surgeons in this country at the present day is, that _it is the only 

~~:j~~~io~~~~ :~:~11~~!1r~1:~r~;~t~~ c~~ ~~cd~:~~f:n 'bi:l:~~~;i~ku;!;;dfl:,c~;:~g f!~~~~ii 
vein would be iu danger; if upwards and outwards, the epigastrie artery; if 
directly upwards, the SJJCrmatic cord: hence the only direction is either inw:m:ls, 
1J r upwards and inwards. If the cut be made inwards, th e sharp edge of Gim
bernat's ligament aluue will be divided, and the crural arch not rnfficicntly Jibe· 
rated. Uut if lhe Jivision be made upwards and inwards, the ilio-fernoral Ji~ra
rncnt will be divided 1 and thus the tension of the whole of the arch lcsseued; 
the only danger that can occur from the division of the stricture in this direc. 
tioc is the very remote one of the divii:=.ion of the obturator artery, when it takes 
the anomalous course round the inside of the neck of the sac. )1r. Guthrie 
states that he has kn own some of the best surgeons in J~o ndon lose patients Ly 
hemorrhage after the operation for fomoral hernia. This accident, however, 
must be of ex tremely rare occurrence, and might in a ~reat measure be guarded 
against by sli p;htly blunting the edge of the hernia-kni fe before dividing the 
stricture, so that the teusc fibrous bands constituting the constri ction woulJ 
yield, Lut the artery probably escape, being pushed bcfOre the blunted edge. 
[ haye however more than once seen blood well up pretty freely 0 11 the divi~ion 
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or the stricture, but it has ceased spontaneously, and I ha\'C neYer known it 
give any trouble. If the division of the stricture is limited to a line or two, 
there will be but little danger of wounding the vessel, even when it takes the 
abnormal course . 

It will generally be found that the intestine contained in the sac of a femoral 
hernia is dark colored and tightly nipped; it requires to be treated in accord
o.nce with the general principles that guide us in the management of hernia. 

UMBILICAL HERNIA . 

By umbilical hernia or exomphalus is meant a protrusion through the um
bilical aperture. 'fhis is sometimes congenital, and when so, it has happened 
that the protrusion has been included in and accidentally strangulated by, the 
ligature applied to the umbilical cord. l\lore frequently, however, it occurs a 
few months after birth. in consequence of the child straining or crying. In 
these cases it is readily recognised by a smooth, rounded1 and tense tumor, 
starting forwards at the umbilicus, readily reducible on pressure. The treat. 
mcnt should consist in keeping the tumor reduced by the application of an 
elastic India-rubber belt with an air-pad that presses firmly upon the aperture; 
or should such a contrirnnce as this not be at hand, the reduction may readily 
enough be effected by applying a. piece of soap-plaster spread on amadou, over 
the aperture, upon which a well-padded slice of cork may be tightly strapped. 
It most commonly happens that after pressure has in this way been kept up for 
some months, a. radical cure resuhs. 

limbilical hernia in adults most frequently occurs in women, especially those 
who have borne many children, or who are loaded with internal fat. It is 
by no means unlikely that the tendency to this disease is often established in 
childhood, but does not become developed until the abdominal muscles have 
been weakened and the umbilical aperture relaxed by the pressure of the gravid 
uterus. 

'!'be umbilical rupture usually attains a considerable bulk, and often acquires 
an enormous size; when large it is commonly irregubr or semilunar in shape, 
sometimes appearing to be composed of several distinct tumors. It is usually 
partly doughy and partly tympanitic to the foe\, has a distinct impulse on 
coughing, and is readily reducible; not unfrequently it happens, however, that 
a portion of the rupture CiJntinues irreducible, owing to the existence of adhe· 
reut omentum. 'l'he coverings of an umbilical rupture are usually extremely 
thin, consisting merely of the peritoneum, a layer of condensed foscia which is 
often perforated at several points by circular openings through which the hernia 
protrudes, and the integuments containing the umbilical cicatrix, which is 
expanded over the part. 

'l'he treatment consists, if reducible, in wearing a properly constructed truss; 
if irreducible, in applying a. hollow cup-shaped pad supported by a bandage 
over the part. It not unfrequently happens that an irreducible umbilical rup
ture in old women becomes obstructed 1 being attended with tension of the pro
trusion, with nausea and constipation. In these cases much discrimination will 
be required to avoid confJ:>unding this condition of the tumor with strangulation 
of it. 'l'bis may be done by attention to the rules laid down (page 777)1 when 

~~~~~~'. ~l=~~=~~i~~~ f~::~i~at~~~s~;~:d~l~e:i:t~t::idel~~1~:i~yt~!u~~~n~; :~~~~~~~ 
irreducible, it will, I think, be better to cut down upon it, and treat it as a 
strangulated hernia, dividing adhesions and reducing the. swelling; fbr if it be 
left obstructed and unreduced, the whole tumor may run rnto a st.ltc of gangre
nous iuflammatiou, under which circumstances operative interforcnce will be of 
little use. 

The Stricture should, if possible, be divided without opcuing the sac. ThW 
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may usu~lly be accon pl!shcd by drawiug the tumor well down and then making 
an incision about two inches in lcnglh O\'Cr lhe neck and its upper part in the 
mesial line. lf the tumor overlaps here it may be more co1neuicut to make 
the incision by the side or even between, but as a general rule the upper part 
is the best. After the division of the integumental structures and ohen of a 
deep byer of fat, the end of the nail may be slipped under the edge of the 
sharp circular margin through wbich the protrusion has occurrc<l 1 and the 
stricture being di\'idcd away from the sac, n.nd if possible in the mcsial line, 
reduction may be readily and safely accomplished. Should the strangulation 
not be thus relicYcd 1 the sac must be opened, and :my strictul'C divided fron1 
within. But the surgeon should exhaust every 111c:111s before he opcn:s the sac 
of an umbilical hernia, ei-pecially of large size, the patient 1 belic\e rarely 
recovering when this is done, - much less frequently, so far as my experience 
goes, than in otlJCr forms of hernia. Sometimes after the extcrual diYision of 
the stricture it will be found that there is an internal strangu!alion in these 
hcrniro, the gut having slipped through an aperture formed l bclicyc in the 
condensed fili-cia Co\·cring the sac; if so, the edge of this sharply-defined open
ing may require division. Sir A. Cooper mentions an umbilical lu1ruia forming 
two tumors, havinp: a communication between them ; and South relates a case 
in which the tumor resembled a figure of 8, a den5c cellular baud binding down 
the middle of the sac. In such cases as these, which nre by no means uncom
mon, central constriction may require to be di\'ided :is well as the stricture at 
the neck of the sac. Adherent ome11tum had, I think, better be left in the 
sac ih cases of umbilical hernia, an<l gangrenous intestine or omeotum must be 
treated upon general principles. It is not often that strangulation of an u11Jbi
lieal hernia occurs during pregnancy, but should this l1appen 1 the operation 
must be performed as usual; that condition not complicating the case much; and 
instances arc recorded by Sir A. Cooper, Lawrence and others, of its succc!:lsful 
performance at this period. After the division of the strictures and the reduc
tion of parts, a large and very thick compress must be laid over the loose fOlds 
or integument in the site of the hernia, and be retained in position by a broad 
and firmly applied flannel roller. 

Yenfral lternio. -By ventral herniro, are meant those protrusions that occur 
throu~h any part of the abdominal wall, except the inguinal, the femoral or 
umbilical apertures; they most commonly occur in the mid-line between the 
recti muscles, the linea alba appearing to have given way in this situation 
during parturition, and here they may attain an immense size. A case was 
lately sent to me from the country in which there was a. lonp- triangular ~ap 
through the upper part of the abdominal wall, extcndin~ from the umbilicus to 
the cnsiform cartilage, throu!!h which a pro1ruision lwd taken place that was 
nearly as large as an adult's head. 'l'hese ruptures ha"e also been met with 
in the lineoo semi-lunares, the hypochondriac and iliac regions; and Cloquet 
describes a case occurring in the lumbar rc;rion. When these hernire happen 
in the vicinity of the stomach, th.ey are apt to occasion dyspeptic symptoms 
and much gastric irritation; but l .. n.wrcncc is doubtless right in thinkin~ that 
these symptoms do not arise from lhe implicalion of the stomach, but simply 
from irritation of it. These different protrw.ions haxe occasiona lly been met 
with as the result. of injuries, by which the anterior abdominal wall has been 
lacerated; indeed they ~eltlom, if evcr1 take place below the uni bi lieus, unless 
arif:ing from a directly traumatic cause. 

The trrolmc11t of ventral hernia must consist in support.in!? the tumor Ly 
11w:1ns of a broad belt and properly constructed pad. Should lhey become 
t;lrangulatc<l, which I believe ,·cry rarely happcn.s, owing t.o th~ width of the 
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~eek of the sac, the opcratiou must be performed in the same way as for umbi-
111.:al r~pt.ure, care being take n to divide cautiously the iutegurncnts, aoy apo
ucurotlC mrnstments, alld t_he peritoneal sue: the stricture should always he 
tli\·iJed upwards in the rueswl hue . 

• \. rare kind of ventral rupture has been described, principally by the Ger
man surgeons, in which the abdominal wall has yielded to a con8iderable extent, 
fcrmiup a broad and expanded tumor, without any distinct neck or pedi~le . 
Sometunes these tumo:s_ may attain an im_mcnsc size, stretching perha1)s down 
to the knees, and contarnmg even the grand uterus. 

Oliturator hcmia.-'l'he occurrence of th is form of hernia is extremely rare, 
and its existeucc has still more rarely been determined until after death; in 
fac~ Lawr~nce ~~en;is to doubt the possibility of ~he recognition of this e~m
plamt dun.ng life, rn consequence of the f'mall size which the tumor attams, 
and its bcrng covered in by and comprc:;scd under the pectineus muscle. 
'l'wo instances haye, however, lately been recorded, one by Mr. Obre, the other 
by ~ran~by Cooper, in which a strangulated hernia of this kind was recognized 
dunng hfo. And these are probably the only instauces on record in which an 
oper.uion has been successfully performed; almost all the other cases mentioned 
by writers having been accidentally di;:icovcred after death, which had occurred 
from internal stra11gubtion 1 the preci~e seat of which could not be detected. 
fo i\Ir. Obre's case, the patient was seized with symptoms of strangulation, but 
no tumor could be detected in any of the ordinary seats of hernia. "On un
covering the upper part of both thighs at the same time, the eye detected a 
slight degree of fulness in Scarpa's triangle on the right side i this triangle of 
the opposite limb was well marked with a hollow, or depression passing down 
its centre, but this was lost on the affected side, anJ the whule contour of tbiE 
part of the limb was visibly fuller than that of the corresponding one. There 
was no tumor or circumscribed swelling, but on standing onr the patient, and 
u.:sing firm pressure with the ends of the fingel's over the neighborhood of the 
foworal artery, and a little below the saphenous opening, a distinct bardnef;:S 
could be felt (slight in its extent), gi\'ing an impression as if the sheaths of th( 
\·es:)els were being pressed on." Taking the dangerous state of the patient into 
cousidcration, Mr. Obr6 acting in accordance with the best rules of surgery, 
~nd thiuking that there might be a hernia deeply strangulated in the femoral 
l:anal, made an incision downwards in this situatiou, but was disappointed on 
tindiug, when the saµhenous opening was exposed, that there was no in testine 
cunfiued there; bm as a hardeued structure could be deeply felt at the inner 
bol'der of the opening, the fascia lat:l was exposed, and the p~ct.ineus divided to 
the extent of about two inches, when a hernial sac about the size of a pigeon's 

~~~: ~~~ec~~~~~1it~~~~\~st.'~~gc~~u~t 11;~oi:i~~v~ col~~·s!h~~ ~h~r~~~:io;!~e ;\1g!1:~: 
Laviug been laid open, the stricture was divided upwards, during which part 
of the procedure the vein was accidentally cut, and required ligature; no other 
,-essel was tied. The operation, which reflects the greatest credit on )Ir. ObrC's 
diagnostic skill and dexterity, was perfectly successful, the patient making an 
excellent rccO\'ery. 

Be~idcs the obturator, various other pelvic hernire may take place, such ns a. 
pro.trnsion into tlie peri11eum, the vagina, or ~hrough the sciatic notch: 'l'h~se 
\anous form:::. of rupture are of extrcnJC runty, an<l present many d1fficult.1es 
in their diagnosis. 

Perineul lternia commonly occurs in the middle line, between the rectum 
aud the bladder in men, or the rectum and vagina i_n women, but sometimes tl!e 
protrusion has been known to take place by the s ide of the anus, or even ID 

lrvnt of this. Of these various forms of rupture many instances ha\'e been co.l
lected by Lawrence from different writers. Tbe treatment of such a henna 
wuu:d consist in supporLing the protrusion by means of a pad and bandage; a.q 
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the moutl~ of the ~ac is very large in these cases, it is not probable that :my 
6trangulat1on would occur. 

l'uginal liernia has occasionally been met with 1 the tumor protruding throu_;rh 
the posterior or upper wall of the lagina1 and preseuting th_c _ordinary characters 
of this disease, such as impulse on coughing and reduc1b1lity. lt may most 
conveniently be kept up by means of a sponp;e pessary. 

Pude11dal hernia has been described by Sir A. Cooper as w·ry closely rescm· 
bling vaginal rupture. The situation of the tumor may cause it to be miwikcn 
for an inguinal hernia, but from this it may be recognized by the upper part of 
the labium and the ring being completely free, whil~t a tumor presenting the 
ordinary characters of a rupture is situated in the lower part of the labium, 
and forms a prominence extending along- the side of the vagina. 

Sciatic hernia,. - 'l'his rare form of hernia has been descrilied by Sir A. 
Cooper as passing through the sciatic notch, where it lies between the lower 
border of the p;1riform ruuscle and the spine of the ischium. It lies in close 
relation with the sciatic nerve, and with the internal iliac ve!!-sels. In the case 
related by Cooper, the obturator artery passed above, and the vein below the 
neck of the sac. From the depth at which such a hernia. would be seated, and 
its small size, it would probably escape observation during life, but if detected 
it might readily be retained by means of proper bandages and a. pad. Should 
operation ever be required in case of strangulation, the deep incisions must be 
carefully conducted, on account of the great importance of the parts surround. 
ing the sac. 

Diaz)kl'ogmatic lternia.-This form of hernia. is of unfrcquent occurrence, 
and I believe always results in consequence of a wound or laceration of the 
diaphragm. It usually attains a large size, and commonly contains the stomach 
or the transyc1·se colon, with a portion of the omentum, which form a tumor in 
the thol"acic cavity, encroaching upon the lungs, and pushing the heart to one 
side. These hernia:i arc not enclosed in a peritoneal sac, but have been found 

partially enveloped by the pleura, and 
FJG. 324. have, I believe, only been met with in 

the left side of the chest; the situation 
of the liver on the right side prevent
ing their formation there. The fol. 
lowing case, which occurred at the 
University College Hospital, affords a 
very good instance of this very rare 
a1foctioo. 

A man seventy.four ye:irs of age was 
admitted into UniYersity College Hos
pital. About twelve months before, 
be fell into an area about ten feet deep, 
and believes that he injured bis chest 
and head, as from that time he has suf
fered much from i::hortncss of breath 
and occasional sensation of' suffocation, 
has a hacking conp·h, and cannot lie 
down without feeling some difficulty 
in breathing. At the time of the acci. 
dent he coughed up about three spoon

fuls of blood. Ever since the accident he suffered much from dyspeptic symp· 
toms and constipation, though before he met with the injury he had experienced 
no incom·enience in this respect. About a month ago the difficulty in breathing 
increased; and four days ago violent pain in the abdomen came on, and hi:oi 
bowels ceased to act, although he took a variety of apericnt medicines and had 
c:uemata containing croton oil administered. 
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On admission the abdomen was found much distended, tense, and tympanitic, 
with pain around the umbilicus; the tongue was coated with whiti:;h-brown, 

~~~s!:~~m\~~n:ulsT~·:s5~~~u~~~:i' ~~~ ~~1~1~:~~~:.~:~s:~n~,f x~~~;~ \~~~ •b:~!!~~ 
had not acted for SC\'CD days, but he had frequent de:,irc to go to stool. 
Ordered an apcrient draught every third hour. As this bad no effect, he was 
directed to take calomel and elatcrium pills, and to have turpentine cncmata, 
which afforded him some relief, though they brou;.rht away no fmccs. The 
patient became more restless, the skin cold and finbby 1 the countC'nance more 
anxious, the breathing shorter, and the n.bdomcn more tympanitic, and he died 
two days after admission, and nine from the commencement of the obstruction. 

Exami11alion of the bud!J l1et.:11ly-ju1lr hours oftrr clrn/h.-Thc abdomen was 
distended and tympanitic, and the peritoneal sac cont.iined about six ounces of 
6.uid, with here and there patches of recently-effused lymph. The small i11tcs
tines were not distended: the large were greatly distended with flatus, the 
crecum extending into the cavity of the pch-is; the a~cending and the trans
"'er~e colon were much distended, and it was found that a large loop of the 
tr:msnrse and of the descending colon had pas~cd through an opening in the 
cordiform tendon of the diaphragm into the pleural sac, and was there stran
gulated (fig. 324). The colon below the stricture w:is contracted, and entirely 
empty. On opening the thorax, the loop of intestine, fourteen inches in length, 
of a pale slate color, and distended with gas1 was found in the left pleural sac. 
lt reached as high as the fifth rib, touched the pericardium, and was overlapped 
by the free margin of the left lung. \\"here strangulated, it was of a darker 
color than elsewhere. The opening in the diaphrap:m, through which it had 
passed, admitted little more than the point of the forefinger, and had a thin 
tcndinous margin. 'l'he ieoth and eleventh ribs, on the left side, were found 
to baYe been fractured; the latter was united by osseous mattE'r, but the tenth 
rib, at the seat of fracture, ha<l formed a false joint. Connected with this and 
with the intercostal space below it, was a firm adhesion about an inch broad, 
and an inch and a half long1 united by its other extremity in the protruded 
mesa-colon and the diaphragm. 'l'be protruded meso-colon was firmly adherent 
to the upper surface of the diaphragm; close to the opening in it the lungs were 
tolerably healthy. The right pleura contained three ounces, and the left eight 
ounces ofseruw. 

CHAPTER LIV. 

INTESTINAL OBSTRUCTIO~. 

INTESTINAL obstructions may be of two distinct kinds, the acute and the 
chronic which should not be confounded with one anothcr1 as they are usually 
depend~nt upon very different conditions, and require different lines of treat
ment to be adopted for their relief. ~he ac~t~ int~stinal obstruction may ari~e 
in various way:-;. \\'hen of a ruechan.1cal ongm, 1~ mo.s~ commonly occurs 111 
consequence of the formation of an rnterual herrua, "h1c~1 becomes suddenly 
str;\ngulated

1 
a portion of gut slipping through an aperture m tl~l" meseut~ry, ~r 

omentum (fig. 3~;}), or becoming constricted by band1:;, adhcswns, or dn•ert1-
cula stretch in"' across from one side of the abdomen to the other. In other cases, 
agai:i, it may ~ccur from iuvagination, the upper portion of the inlcstine 1:;lip· 
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ping into the lower, or by a portion of gut becoming twisted upon itself, and 
thus forming a volrnlus. owing to 

F10. 325. the mcsentcry or mcso.colon being 
unmmally long. and allowin~ a half. 
twi<.t to tnke place, in consequence 
of which complete obMruction oc
curs. In other instances, again, as 
i\Jr. Phillips has pointed out, the 
same train of symptoms may arise 
in consequence of a malignant stric
ture gradually closin~ and then at 
last becoming: suchlenly occluded. 
When the ob~truction occurs by the 
formation of an internal hernia, the 
same changes take place in the con
stricted iutc~tine that ha ppen in 
ordinary ruptures, peritonitis super
vening, andganp:rencrapidlyresult. 

~:~· e~~~s ?~~t~~11~ci~~~~~1;t~~~~;01~~~~v~~~~n:C::c:.i~~~1t;1 ;.c~·~: s~!~~!1!~f: ~~:~~~; 
or as the result of infiammntory affections of the abdo1ucn, without. the exiM 
ence ofanymeehanical lesion. 

'!'he symptom.~ of ornlc hi!Psfinal obstruction, when arisin~ from a mechanical 
·cause, such as the formation of an internal hernia, or vokulus, are alwa)'s 
characterized by a very marked vital depression. There is con~tipation, it. is 
true, from the very first, but this symptom is not the most prominent one, and 
those that result are evidently, as in an ordinary ca~e of' strangulated hernia, 
the consequence of' the injury inflicted upon the intestine, rather than of the 
mere mechanical obstacle to the onward passage of the freccs. .At the moment 
of the occurrence of the attack, the patient is usually seized with a su<ldcn 
feeli ng of s0111ething wrong havinf! taken place in the abdomen; or he i8 struck 
with intense lmi 11 at one point. There may be sudden syncope, though lll01't. 
usually the depre:;sion of ,·ital power docs not amount to this. Yomitin.~ speedily 
occurs; at first of the contents of't.he stomach, but afteratimeofastercoraccous 
character; so111etimes it. assumes this form almost from the very fir l:i t. The ab
domen becomes swollen and tender, the intestines being blown up with flatus, 
so as to give rise to immense tympanitic distension, rolling o\·er one another, and 
occasioning loud rumbling and gurgling noises. If the abdominal walls are 
thin, the rolling of the intestines may be distinctly felt, and in many cases ~een 
through them; nnd may sometimc8 Uc observed to be continued up to one spot, 
where they eea.::c. At this point an iutumesccnce may sometimes be indistinctly 
felt, corre~ponding to the scat. of Hrangula.tion. If relief be not afforded, the 
sufferiugs of the patient become \1ery con!>i<lerablc, and his mental distress 
agonizi ng; tlic vomiting, perhaps, becomes less frequent, but 1he depression 
increases, aud at l~t death results, usually about the sixth to the tenth day, 

. though sometimes sooner from exhaustion, peritonitis, aud gangrene conjoined, 
t.he mind being clear to the last, and the pa.ticnt's attention beiu~ intently and 
distressingly ri\'clted upon the possibility of getting relief from the bowels. 

l'hrom'c ii1testi11al obstruction usually arises from the gradual obliteration of 
the inferior portion of the large intestine, in consequence of the malignant 
dep:cnc ra.tion of its walls,-from the compression of the gut by a tumor growing 
near it, -or from the obstruction of its ca\'ity by the accumulation of large 
mrisses of hardened, fcculcnt matters. 'l'he symptoms, in the earlier stages of 
these cases, are commonly those that will be described as indicating stricture 
of the large intestine; but when once complete obstruction has come on, the 
::onstipation becomes the most prominent l"ymptom. There may be compara-
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tivcly little constitutional disturbance at fir4 1 but the bowels cannot be made 

~~:~t'.i :~:~~.(~~~"::~~:·fa~,~\~~;'.~~~;:~t:;(~~!~:ri1~!::~;"f~:f ~~~, ,:l~~;:~~;,~::~~ :~~ 
i'('lJom happens that th.is is stcrcoraceous till the very last; there may be much 
tympanitis, with rumbling and gur~ling of the intc~tincs, but most frequently 
the abdomen fills slowly aud gra<lually, and the symptoms do not occur until 
after some days ha\'e elapsed. In many inf'tances life is prolonged for :;icnral 
weeks, for five or six, even after complete obstruction has set in; and in some 
cai'eS rcco,·ery may take place e,·e11 though a cnn<:i<lcrable time ha\'e elapsed from 
the occurrence of the ob.struction. In a. lady whom [attended ~ome time a~o, 
'~ith )Ir. Powell. r~covcry took place, although there had been complete obstruc
t10n for upwards ot five weeks. 

The cliag110.;is of the causes of the obstruction is of great importance; atten
tion as to whether it assumes the acute or chronic f'orm will throw some light 
upon the conditions that occasion it. It is often difficult to determine whether 
the ob::otruction is of a lll<'Chanical nature, or whether it dependf: upon a spas
modic or inflammatory affi...ctiou of the intest ine. The practice t0 be adopte<l in 
any particular ca<:e urn<:t at la.st be dctermiueJ by a hi<:tory of the symptoms, by 
a careful exploration of the abdomen and rectum, nu<l by the light that can thus 
be thrown upon the question, as to whether the ob~tructiuu in that particular 
case be dependent on causes that are rcu1ornble or not by medical mean~. In 
mauy instances, the history of the case, the assemblaµ·e of strongly-nwrkcd 
symptoms1 and the result of abdominal and rectal exploration, enable the sur
geon to determine, without uiuch difficulty, that the ob~truction is dependent 
on causes that arc not rc111ovable by any means short of operative interference. 
But, in othercasc.s1 no means that we po:i::,C!'S enable us to arri\·c at a correct, 
or e'>en an approximate diagnosis. Cases are recorded that have ended fatally 

::~~~11 ~~s~y~~~~~ i:~. for·i~~:!~li ~~~~~r1~~,::!~~:~~ta;!c~~~~~i'n ~;~~~~~~1i~~13 : 1h~11~bd;~ 
not bear ll:pon the question as to the propriety of performing zastrl)tomy in those 
instances Ill which 1t can be satisfac torily dctcrmrncd that a mechanical ob:1taclc, 
not removable by medical means, exists. That the clia~nosis may so for be 
effected with tolerable certainty is evident. from the fact that in all those c;1ses 
of gastrotomy that ha•e been of late years practised in this country, by i\lr. 
J_,uke, )lr. llilton , ..\lr. 1\.xcry

1 
and myself, mechanical obstruction, irremovablo 

by any bllt opcrati,•e interference, was found. 
1st. The most prominent !'ymptoms, and those that will chiefly engage tho 

11ur.zeon'satte11tion,are - a.,thcdurationofthecon!'tipation; i.3 1 theoccurrenca 
of fixed local pain in the abdomen; and, y, the character of the ,·omitcd rnntters. 

a. '/'h e durr11ion of tit" con:.lipation docs not throw much light upon the cause. 
Indeed if patients be naturally co:;ti\'e, con~tipntion may bf't for a con:-.idcrabh.i 
number of days, or even weeks, without producing atty very serious or fatal 
consequence!!": Most practitioners must ha.Ye 8cen ca-;es in which the. constipa
tion has continued for three or four week81 without dc .. troying the patient. Dr. 
Johnson mentions a case in which it lasted for fol'ty-fi,·c days. In these cases, 

~~~:·~:e~f ct~;est~~~i~~~·s11~~t:~rl~~n~~1~~~n~ 11 ~~a~~~~~· 'o~.c~~~·t;8i1~ ~c';~:~' ~~:\~~~~~: 
tion, the constiJJation is always sudden, and is accompanied or 8pccdily followed 
by other symptoms indiC'ating intestinal obstruction. 

p.. 1'he orcurrcnce of fi.ced pain i.s common to many conditions of the abrlom~n; 
though, when taken in conjunction w!th the sudden supcrvcnt.iou ofobstruct.iuu 
to the onward passage of the freces, with more or ]c-;s tumcfactton CC1r~e'-pond1ng 
to the seat of pain, and more especially with the next symptom tu winch I sh::i ll 
advert, it is not without con~idcrablc value iu the diagnosis of' these ca .. cs. r Tlte Uliaral'fcr of the fomiti119.-\\'hc11 the oL.-,truction i<; not <lcpcudcut 
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on complet.o mechanical occlusion of the bowel, there may be incessant vomiting, 
and the stomach may reject its contents as often as anything is introduced into 
it; but the vomiti ng will not be feculcnt in the majority of cases, however 
obstinate the const ipation may be, and however long it may last. If, however, 
there be complete mechanical occlusion, feculent vom iting most commonly l:iets 
iu early, frequently by the third day, or even sooner i and will continue until 
the cause of occlusion be removed. 'l'he vomitin.!!, however, is not continuous, 
but will usually only occur after food has been taken in to the stomach. It is 
true that feculent vomiting- is not sufficient, by itself, to determine t he diagnosis; 
and that it may occur in case!; of pure spasmodic ilcus, in which the obstruction 
is removable by med ical means. A remarkable case of this kind occurred a. few 
years ago at the Westminster Hospital, under Dr. Basham, in the person of a 
black woman, who was admitted for hrematcmcsis, with catamenial suppression. 
1'he stomach was very irri table, with occasional colicky pains in the abdomen 
for the first two weeks. The bowels, a lthough torpid, were not complete ly 
occluded till within forty-e ight hours of the stercoraceuus vomiLing. This latter 
cond ition conti nued for five weeks altogether, with an inten•al, in which the 
bowels acted j indeed, towards the' latter period of the case, feculent vowiting 
occurred on the same day that a small alvine evacuation was obtui ned. She 
suffered during the greater purt of this period from dysuria. There was also 
frequent spasmodic constriction of the rectum; and altoge ther much hysteria 
was mixed up with the symptoms. The stercoraceous votniting gradually abated, 
the natural order of things returned, and she left the hospital suflicicntly well to 
walk to Portsmouth in three days. It is therefore as necessary to bear in miod 
the occasional dependence of fcculent vomi ting on pure spasmodic ileus, or on 
other c11nditions that are removable by medical aid alone, as that it may be 
absent in cases in which the obstruction, whether seated in the small or in the 
brge intestine, is not under the influence of med ical treatment, and can on ly be 
relieved by surgica l assistance. But I believe that a careful exploration of the 
abdomen and rectu m, and a proper inqui ry into the hi~tory of the case, will most 
generally pre,·ent the surgeon from being Jed into any serious error by trusting 
too implicitly to the presence or absence of this one symptom. 

2d. After determining whether the obstruction be dependent on causes that 
are removable or not, the next most important point is doubtless to ascertain 
whether the obstruction is seated in the large or iri the small intestine. In 
gcneral 1 there may be uo great diffi cu lty in coming to an accurate opinion on 
this point, if it bP. borne in mind that obstructions of the large intestines are 
most generally cbronic, whilst those of the small are, in by for the majori ty of 
cases, acute in their character. The earl ier occurrence of fcculent vomiti ng 
when the obstruction is in the sma.ll intestine, the greater tympauitic distension 
and bulging in the course of the crecum and colon when seated in the large 
intestine,- the amount of urinary secretion being, as was pointed ou t. by )lr. 
Hil ton and Dr. B ird, less in the for mer than in the la.ttcr case,-and the result 
uf' cureful exploration of Lhe rectum, will most commonly enable the surgeon 
to decide this question with suffic ient precision to guide him in the choice of an 
opcrntion. Yet, cases do occur, in which , though the obstruction be seated in 
the large intestine,- the symptoms are acute, and evidently not dependent on 
chronic obstructive disease, t he vomiting of early occurrence, the distension of 
the abdomen sl ight, and in which exploration by the rectum yields no rci:iult; 
und it is in cases of this description, presenting a train of symptoms of mixed 
und uncerta..in character, that the diagnosis of the precise scat of the obstruction 
cannot be made. 

1'he question as to whether the cavity of the peritoneum should be opened 
nr not, will altogether turn, in any given case of intestinal obstruction, depen· 
dent on causes that cannot be removed without operati ve interfi:rence, on the 
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roint, whether such ob~tructiog cause implicates the bowel above or below the 

lo\:~r ,~!~de;f t~1l~e 0~~~~:1~~ii~i; i~0~ft~;ated below the descending colon, exploration 
of the rectum will u:;ually determine to what cau~c it is more immediately 
refc~ble. 'l'hus it may be owing to strangulation of internal piles, to com
prci<s1on of the. rectum by an o\·cr-distended bladder, or to an enlarged uterus, 
engorged and tilted backwards so as to com11rcss and constrict the rectum, and 
thus to lead to the supposition of the existence of tumor. If the intestioal 
ob4ruction be owing to one or the other of these causes, it may readily be re· 
lie\·ed by appropriate treatment. It, howe,·er, more connuonly proceeds from 
other conditions in this situation, that do not admit of relief except by opera. 
tive interference; as from constriction, simple or malignant, of the upper portion 
of the rectum, or of the lower part of the sigmoid flexure of the colon, in con· 
sequence of the pressure of a pCl\'ic tumor, or of a stricture from fibrous or 
cancerous degeneration of this part of the wall of the gut. Under these cir· 
cumsta.nces, the obstruction may be as complete as in a case of internal strangu· 
lation, and the patient will i11evitably perish unless rclic\·cd by operation. But 
there is this important difference between the operati,·e interference that may 
be called for by these obstructions that are situated below the descending colon, 
and those at a higher point in the intestinal canal :-that in the latter case the 
peritoneum mu.-,t be opened; whilst in the former, relief may be gi,·en without 
interfering with the cavity of the peritoneum, by the operation of opening the 
descending colon in the left, or the crecum in the right lumbar region, between 
the reflexions of the peritoneum at the part where the gut is not covered by 
that membrane. 

13. When the obstruction is situated aboce the descending colon, it almost 
always occurs in the small intestine, rarely in the ccccum, or trans,·erse colon, 
and may be dependent on various causes, some of which are removable, and 
others not, and of which preparations may be found in all the large pathological 
collectioos in London. Thus, it may be the result of internal strangulation, 
either occasioned by the small intestine falling into a. pouch, formed by the 
rueso-colou, or by the constriction of the gut by the pa~age across it of adven
titious bands of fibre!'. It may be occasioned by intus.susccption, by the 
lo<lgment of biliary or other similar concretions, or by mere spasm of the small 
intestine, which may be so per.-.istent as to prove fatal. 'l'his is, doubtless, a 
rare occurrence; but cases of the kind are on record, in which the only post,.. 
mortem appearance that could be discovered has been a spasmodically con· 
tractcd ileum. The great practical difficulty in all these cases of obstruction, 
above the sigmoid flexure of the colon, is to determine the cause of the ob. 
struction, whether it is of such a nature as may be removed by operation or not. 
In some of the cases mentioned, there may be special symptoms, which lead to 
a tolerably correct diagnosis. Thus, in intus-susception, bloody or mucous 
stools may give a clue; in malignant or fibrous degeneration of the colon, the 
chronic nature of the disease, the history of the case, and the appearance of the 
patient, may indicate the nature of the obstructing cause 

TREATMENT OF INTESTINAL OBSTRUCTION. 

1st The treatment of acute obstruction must necessarily be in a great measure 
determined by the diagnosis that is made as to it_s cause. ~efor: proceeding to 
the employment of auy measures, whether medical or surg1cal, JD these cases, 
the surgeon should, howe\'er, never omit to in::=titute a careful examination of 
the various abdominal and pcl\'iC apertures for i:omc of the more obscure forms 
of external her6ia; for in cn.ses of supposed ~utcrnal str:rngulatio~ it has occa· 
sionally turned out, after dcat_h,. that tl~e patient had bee1~ _ Iaborrng under .a. 
small fomoral, obturator, or sc1attc hernia. lf such a cond1twu be detected, 1~ 

52 
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must, of eou~e, be relieved by proper operative means. In the event of no 
mch protrusion being detected, and from the general obscurity of the sym11tome 
in these cases rendering an exact diagnosis in the earlier stages almost impos
sible, it is generally expedient to try the effect of proper medical treatment, 
which will sometimes, even in apparently hopeless cases, afford relief. 'l'he 
only plan of treatment that appears to me of any value is an antipblo~istic one; 
the continued adrniuistration of calomcl and opium, with the free application of 
leeches to the abdomen, followed by fomentations, will be of consideniblc ser
Yicc, and in some cases, even the most hopeless and complicnted, will afford 
satisfactory results. In a very complicated case of intestinal obstruction which 
I nttended with Dr. Garrod, this plan was eminently successful. A pntient was 
admitted into the hospital under Dr. Garrod, hdving symptoms of internal 
strangulation; be had at the same time double inguinal hernia, and a small 
umbilical rupture, as well as the remains of a fatty tumor which had been 
partially removed from the abdominal wall many years previously. There was 
peritonitis with tympanitis, stercoraceous vomiting, and much depression of 
power, but as there was no strangulation existing about any of the external 
apertures, and as there was no evidence as to the precise locality of the internal 
mischief, it was not thought advisable to have recourse to operation. 'l'he 
patient was accordingly treated with calomel and opium, together with other 
antiphlogistic means, when, on the tenth day, the obstruction gave way and the 
bowels acted, the case ultimately doing well. 

The i11flation of the obstructed intestine, by the injection of air into the rec
tum, bas been recommended in cases of intus-susception, and occasionally been 
practised with success. In the case of a young lady about ten years of age, to 
whom I was en.lied into consultation with Drs. Murphy, Watson, and West, it 
was determined to do this on the fifth day after the setting in of symptums of 
acute intestinal obstruction, apparently dependent on intus-susception. The infla
tion was followed by perfCct success, the child feeling "as if a bone broke 11 in 
the abdomen, the obstruction being removed, and motions following in three 
hours, though all the previous treatment had been unavailing. 'For the conve
nient performance of this operation I have had an apparatus constructed, con
sisting of a circular double action bellows, with a long vulcanized India-rubber 
tube, furnished with a. stop-cock and rectum tubes of different sizes for children 
and adults. ·when the air is thus pumped in, it is doubtful whether it passes 
beyond the ilio-crecal valve, but this is of little consequence, in children espe
cially, in whom the inflation of the large intestine alone may be quite sufficient, 
the obstruction often consisting of the slipping of a portion of the small intes
tine through this aperture. 

If, however, for any of the various reasons that ba,,e already been mentioned, 
an internal stran_!!ulation of some kind be diagnosed, attended by urµ-ent symp
toms, and threatening t.he life of the patient, the great que~tion to be determined 
is, whether it is ad,,isablc to have recourse to operative interference, and if so, 
when it is proper to undertake it? The solution of' these questions is fraught 
with difficulty, and mm1t always be a. matter of the most anxious consideration 
to the surgeon. It is not only that he knows that if the patient is left unre
liev<'.d, he must necessarily die; but that he is aware that the only means of 
relief, gastrotomy, is probably nearly as fatal as the disease for W"hich it is 
undertaken; no case in which this operation has hitherto been performed for 
internal strangulation having recovered. But the diilieulties that present the~n
selves in the solution of the question are much increased by the great obscunty 
in diagnosing the cause of the obstruction; for in many cases it is absolutely 
impossible to determine with certainty whether it be dependent on ileus, or ame 
from mechanical cam!!es . If, however, by attention to any of the points that 
have been pretty fully adverted to, it can be satisfactorily made out that tht'l'c 
is au internal strangulation, and more especially if the intumescence ocea::;ioncd 
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by it cri.n be felt, it would e\·ident~y be the duty of the surgeon t.o givu the 
ratient bis only chance by the dinsiou of the stricture. 'Yith regard to tho 
time at which this should be done, the only ACneral rule that can be laid down 
is probably the conclusion arri,·cd at by l'\lr. Phillips, that operation is justifiable 
when three or four days haYe passed, without any relief from ordinary means, 
constipation being complete, and vomiting of frecal matter:; continuing. 

Costrotom!l may be performed in the followingway:-'.1.'he room bein"' well 
warmed, the patient s~1ould be laid on a higl~ table, his legs being allow

0
ed to 

hang ever the end of it, so as to afford a full view of the abdomen. The bladder 
hav_ing tl~en been emptied, chloroform should be administered j and the surgeon, 
takrng !us stand between the legs of the patient, proceeds to mako the incision 
throu;!h the abdominal wall. If a tumor can be felt, or the seat of obstruction 
in any way diagnosed, this must be made in a longitudinal manner directly ove1 
the seat of mischief; if there is no evidence to show where it is situated, it had 
hcst be made in the mesial line. It must be canied through the abdominal 
wall until tbe peritoneum is reached; this must then be slit up by means of a 
µrobc·pointed bistoury guided by the foro--finger of the left hand. The coils of 
intestine will now probably protrude through the wound, curling over its edges; 
they must be drawn to one side, and be carefully supported by an assistant, 
who should press upon them with a soft towel, whilst the surgeon goes in search 
of the obstruction. This he does by very carefully and gently tracing upwards 
1be contracted and empty coils, which must necessarily be below the seat of ob· 
struction, or following downwards the distended intestine. If there be n hernial 
constriction, he may divide the band that constitutes the stricture by means of 
the scalpel, or break it through with the finger, or withdraw from the aperture 
in the omentum or mesentery into which it had slipped, the constricted coil of 
intestine. If it be a case of volvulus, the gut may be untwisted, as in a case 
on which I operated. The intestines having been returned, the wound should 
be closed by the interrupted suture, and the application of some transverse 
strips of plaster; the patient must then havo his knees bent over a pillow, and 
should be kept principally upon ice and barley-water_. Opium must also be 
administered, and the cnse generally treated on the ordmary principles of abdo
minal wound. 

2d. The treatment of chrom'c ~·nteslinal obstruction must be conducted upon 
different principles. Ilere the great point is to remove the constipation. With 
this -view the rectum should be explored, and if found to be blocked up by im· 
pacted frcces, as may sometimes happen, these must be removed, and copious 
enemata. administered. At the same time purgatives may have a trial given them, 
and a drop or two of croton-oil may be exhibited. If the constipation, however, 
arise from mechanical causes, thi;, means will usually considerably increao:e the 
patient's distress, and then it should not be repeated; but the patient should be 
kept quiet in bed 1 have a nouri.shing diet, but one that leaves little rc::;idue, 
administered, and the passage opened by enema.ta, and the introduction of the 
tube of a stomach-pump. If these means do not succeed 1 ana if the obstruction, 
as is almost always the case in the"e chronic i,nstances, be seated in or below the 
sigmoid flexure of the colon, the intestine must be opened at a point above the 
scat of disease. This may be required for acute as well as chronic obstruction; 
for it may be observed, that, although in the acute forn1, the obstacle is usually 
situated in the small intestine, yet it is occasionally n~et with in the colon. But 
in chronic obstruction it is always the large intestme that is affected. 1.'he 
operation required to give exit to the intestinal content: is of two kinds; i~1 
one the intestine is opened in the left iliac fossa, by cutting through the pen· 
tone um covering it. In the other it is open~d in the left _lo~n by cutting betwee~ 
the layers of the mescHolon, and thus opcnmg it where it 1s uncovered by pen· 
toneum. 

The first operation - or Littrc's, a.s it has been called -was proposed by a 



820 INTESTINAL OBSTRUCTION. 

surgeon of tl1at name, in 1710, who advised that in these cases the sigruoi I 
flexure of the colon should be opened from the left iliac region; but it was not 
until the year 1776 that any operation of the kind was performed; when Pi\. 
lore, a surgeon of Rouen1 was the first to make an artificial anus on the adult, 
for relief of retention of fa~ces: this he did, not according to Littre's methoJ 1 

but by opening the crecum from the right iliac region. i;·ine, of Geneva, in 
17971 opened the transverse colon from the umbilical region 1 in a case of reten
tion of froces produced by seirrhus of the upper part of the rectum. 

Although these operations serve to fulfil the indication of relieving the 
retention of the faeces, they are all defective in one most important respect, for, 
as the peritoneum must in all of them of necessity be wounded, an intense and 
frequently fatal peritonitis is the inevitable consequence. It was to avoid this 
serious complication that Callisen, in 1796, proposed opening the colon from 
behind, in the left lumbar region, where it is not covered by peritoneum. He 
once attempted this operation on the dead body of a child, but failing in his 
endeavor to reach the intestine without wounding the serous membrane, he 
seems to have relinquished all further idea of it; and it was subsequently re
jected as impracticable by all those writers on surgery who have treated of this 
subject. 

Amussat, at the time that he was attending the celebrated Broussais for that 
scirrhous affection of the rectum of which he ultimately died, was led to reflect 
on the resources which surgery offers in similar cases; and, after making some 
experiments on the dead body, with the view of contrasting the merit of the 
different operations that have been proposed for the formation of artificial anus 
in cases of obstruction of the large intestines, he became convinced that the 
operation proposed by Callisen, if somewhat modified, was not only practicable, 
but safe. He soon had an opportuqity of putting this opinion to the test of 
experiment in 1839, and since this the operation has been performed forty-four 
times. · 

The following is the way in which Arnussat's operation may be performed: 
A transverse incision is to be made two fingers' breadth above and panlllel to 
the crista ilii of the left side, or rather in the middle of t11at space which is 
bounded by the false ribs above and by the crista ilii below; the incision should 
commence at the external mar~in of the erector spinre, and ext-0nd outwards for 
about four inches. The spinous processes of the lumbar vertebra::, the crista 

of the ilium, and the last false 
rib, are the principal guides. 
The superior margin of the 
crista ilii is, however1 the safest 
of these, and the transverse in
cision may be said to correspond 
to the middle third of this part 
of the ilium. After having di
vided the skin and the more 
superficial tissues, the muscular 
byers are next to be incised as 
they present thcmseh-cs; if ne
cessary, the external border of 
the quadratus lumborum may 
also be cut across. The dis
section is then very C'arefully to 
be carried through the dense 
layers of cel\ulo-adipose ti~sue1 
which lie immediately upon the 

intestine and the colon sought for; this will, in general, readily present itself, and 
niay at onec be recognized by its: greenish cqlor and distended appearancr1 (fig. 326). 
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The operation may then b~ completed by passing a tenaculum, or needle armed 
with a strong waxed thread, into the most projecting part of the gut; and, by 
this means, drawing it to the surface of the wound, in order to prevent it 
shrinking or sinking back when opened. It is now to be punctured with a 
large tro~har. or bis~oury, and its contents having been evacuated, the sides of 
the openmg m the rntestine are to be fixed to those of the incision in the skin 
by four ?r five points of s~ture, so as to preYent the contents of th~ bowel being 
effm::ed mto the cellular tissue of the wound (fig. 327). It is of nnportancc to 
draw the colon well forwards before opening it, in 
order to prevent itg contents from being effused Fm. 327. 
into the loose cellular tissue of the wound, where 
they may set up considerable irritation and retard ~ 
the union of the parts. If the patient be very fat, 
the operation is proportionately difficult, on account 
of the depth of cellulo-adipose tissues lying iu 
front of the quadratus, and which requires to be very carefully dissected through 
before the gut can be reached. 'l'h1s step of the operation will be much facili
tated by dividing the deeper-seated tissues in a crucial manner, so ns to give 
the operator more space. When the operation is practised on the dead body, it 
will be found on dissection that the following are the parts cut through: After 
the skin and cellular tissue, the latissimus dorsi will be seen dh,ided towards 
the posterior third of the incision, and the obliquus externus in the anterior 
two-thirds of it i the obliquus internus and the tnmsversalis, sometimes the 
quadratus lumborum, the cellulo-adipose tissue which immediately covers the 
1otestine1 and finally the colon itself. The colon will usually be found a little 
in frout of a point that lies midway between the anterior and posterior spines 
of the ilium. After the more superficial incisions have been made, the surest 
guide to it will be the line of condensed fascia. which forms the anterior edge 
of the sheath of the quadratus, and which lies between that muscle and the 
trans\·ersalis. This line may always readily be distinguished by its buff color 
from the surrounding muscular structures. Very few vessels or nerves are 
wounded, as they for the most part run parallel to the line of incision; whereas 
~f~r~~:. vertical incision of Callisen were adopted, they would necessarily be cut 

Amussat's operation may also be called for in cases of cancer of the rectum, 
when there is perhaps but little or no distension of the gut, the object being to 
prevent the freces passing over and irritating the ulcerated surface i in such 
cases as these the operation is very difficult in execution; for on account of the 
contracted state of the colon, that intestine recedes behind the quadratus lum
borum, and the folds of peritoneum nearly surround or invest it, and it is so 
covered in by fat and cellular tissue that a very cautious dissection is required 
to expose it without wounding the peritoneum. 

When we compare the different operations that have been proposed for the 
formation of an artificial auus, it will be found that Call isen's, as modified by 
Amu:;sat, is the one to which the preference must be given, for by it alone the 
peritoneum is not wounded , and thus the inflammation of that membrane, which 
is a necessary and so often a fatal consequence of the other operations, is avoided. 
Beside this advantage, which is of the very greatest importance, Amussat's 
operation presents Sc\"eral other claims to our notice. As only one side of the 
colon can be drawn forwards, and not a knuckle of it, as would be the case if 
the small intestines were operated upon, it is evident that the spar-like process 
which bas been described by Dupuytren, must exist to a very small extent i and 
consequently, if the artificial anus should ever become useless, the natural 
passage for the freces having been re-established, it could readi ly be closed up. 
ff, however, the peritoneum should be accidentally wounded in the attempt to 
reach the colon from behind, even then this operation would be preferable to 
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that of Littre; for the cavity of the abdomen having been opened at its most 
depending part (in the recumbent position), the fo::cal matters would have much 
less tendency to be effused into it, than if it were opened in front. ] n re.$pect 
of not wounding the peritoneum, this operation closely resembles that of punc. 
luring the bladder above the pubes, and below the reflection of that mcmLrane. 
There is, however, one important difference between the two operations, which 
may influence the result; for in the one case as the patient lies upon hi:3 back 
the urine has a tendency to stagnate in the wound, being obli~ed, in order to 
escape, to mount against its own gravity; whilst in the other case, the f:ccal 
matters find a ready exit from a wound situated in a depending part. 

~Jr. Cresar Hawkins, in a most interesting and ''aluaLJe paper, published in 
the 25th volume of the "l\Iedico-Chirurgical Transactions," has collected and 
analyzed 44 cases, in which an artificial anus has been formed by opeui11g the 
intestine; in 17 of these the artificial anus was made through the ))eritoueum, 
and in 27 behind that membrane; but for yarious reasons, which are stated at 
length in the paper, Mr. llawkins excludes 5 of the cases of peritoneal section, 
leaving only 12 to compare with the 2() cases of opcn1tion behind this mem
brane. Of the former, he finds that 7 died and 5 recovered; the recoveries 
amounting therefore to only forty-one per cent. in the cases of this category, 
whilst of the 26 cases where the peritoneum was uninjured, 10 died and 16 
recovered; the proportion of recoveries in the cases of this category amounting 
to sixty-one per cent. Though the large intestine was ope1ied in all these cases, 
the operation was performed 011 the riyltt side in 10 instances; in 4 cases the 
right colon and ccccum were opened through the peritoneum, and of these all 
died; whilst in the remaining 6, in which the right colon was opened behinU 
the peritoneum, 4 recovered. The preference, therefor(', as !llr. Hawkins 
observes, on the right side, is certainly due to the lumbar operation. It is 
remarkable, however, that in the operation on the leji colon, the results are 
somewhat different; for of 8 cases in which this intestine w;1s opened through 
the peritoneum, 5 recovered and 3 died; whilst of 20 cases in which the lumbar 
operation was performed, 11 recovered and 9 died. i\Jr. llawkins observes, that 
the inequalities of the numbers appear, howc\'er, to leave the question as to the 
mode of operating on the descending colon, still undecided . and that an ope
rator is justified in selecting whichever situation he thinks best for the forma
tivn of an artificial anus on the left side of the body i though, for the reasons 
that have already been gi\'en, I should prefer Amussat's to J~ittre's operation. 
In those cases in which death has resulted from Amussat's operation, peritonitis 
does not appear to have exercised any material influence, and the fatal result 
seems rather to have depended on the influence of previous disease on the con
stitution of the patient, or on changes taking place in the bowels, than on the 
operation itself, which appears occasionally to have been uselessly done at the 
lust extremity. We should, therefore, have less hesitation in performing the 
extra-peritoneal operation in au early stage of those cases in which it is called 
for, than we should if the section itself were attcuded with any serious risk to 
the patient's life. 
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C H APTER LV. 

D ISEASES OF THE LARGE INTESTINE AND ANUS. 

CONGENITAL MALFOR:\IATIONS 

Or the anus and rectum are by no means of unfrequent occurrence, and are 
of considerable .importance; for, if unrelieYed1 they must nece!'=:-:arily be the 
cause of speedily fata.l intestinal obstruction. 1'hey may exist in various 
degrees, which I think may most conveniently be arranged under the following 
heads:-

ls.t. Narrowi11y of t!Le anus so as partially to close it, the canal continuing 
pernous, but not sufficiently so as to allow of the bowels being completely emp
tied1 the contraction usually merely admitting a full-sized probe; in some cases 
appearing to depend upon constriction of the anal orifice, in others upon an 
imperfect septum stretching across it. The treatment of this variety consists in 
notching the contracted anus with a probe-pointed bistoury, and then introdu
cing a sponge tent, so as to diJate it to the proper size, to which it must be kept 
by the occasional introduction of a bougie. 

2d. 'l'he anus may be completely closed by a membranous septum stretching 
across it, usually having a raphe along the central line, and a slight depression, 
through which the dark meconium can be seen, and on which an impulse can 
be felt. In this variety an incision must be made through the septum along 
the middle line, and this agnin cut across on either side, when the meconium 
will freely escape. 'fhe four angles that are left must now be removed, and the 
aperture kept open by the introduction of a well-oiled plug. This constitutes 
perhaps the most common form of malformation that is met with. 

3d. The anus rnay remain open, but, at a distance of about half an inch or 
an inch from its aperture, the rectum will be found occluded by a perfect mem
branous septum, stretching across it. This is a rare and somewhat puzzling 
kind of malformation, as in it the infant will be found to labor nuder intestinal 
obstruction, and yet, on examination, the anal orifice will be found perfectly 
formed, and thus the surgeon might be misled as to the seat of the obstacle. 
Be will, however, detect it by introducing a probe or the end of his little finger 
into the anus. In two cases of this kind which have been brought to me, I 
have opened the septum by puncturing it with a large trochar, and, after the 
lapse of a few d::iys, di lated the aperture by weans of a sheathed bistoury, the 
cases ultimately doing well. 

4th. The anus may be completel11 absent, being blocked up by a dense mass 
of fibro-cellular structure, from half-an-inch to an inch in thickness, above which 
the rectum terminates in a kind of cul-de·sac. In such a case as this, an inci
sion about an inch in length should be carefully made, from the point of the 
coccyx forwards, and the dissection carried down until the gut is reached; thi~ 
must then be punctured, and the mcconium allowed to escape. If the cut sur
face is left to granulate, with a plug of lint me rely interposed betweeu its sides, 
it will gradually contract, and degenerate into a fistulous opening, through 
which the meconium will escape with difficulty, and a.s this track is not lined 
by a mucouEt membrane, the probability is that the irritation set up along it by 
the inte:;tinal matters will ultimately prove fatal to the chi ld. Indeed, it. eom-
1uonly happens in these cases that death results in a few days from irntation 
occal:lioned by the absorption of the excreted fluids. I n order to obviate th is 
source of d::inger, Amussat thought of bringing down the mucous membrane of 
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the bowel to the nnal orifice, :ind of fixing it there by sutures, so as to afford 
the meconium a mucous canal to pass throu~h, and thus to prevent the cliffm.c 
inflammation which is apt to take place in the cellular tissue of the peh·is, by 
the contact and absorption of the etfu!lcd matters. Jn many cases it is by no 
means ensy to do this, but yet it should always be attempted, as I belicYe the 
whole safety of the child depends upon this being carried out. :For some con
siderable time after the operation, the aperture should be kept dilated by means 
of bougics j a gum-elastic or pewter tube, through which the freccs are allowed 
t.-0 escape, may be fixed in the part. 

5th. 'l'he anus may be dosed, and the whole of the rectum absr11t, the intes
tine (colon) terminating in an expanded pouch, situated high up at the brim 
of the p<'ivis. Such cases as these only differ from the last in the extent of 
the occlusion, and cannot indeed be distinguished from it until the i;:urgcon has 
made an incision in the site of tlic anus, and has foiled to reach thl' gut at the 
usual dii;:tance from tl1e surface. In these cases the dissrction re<1uircs to be 
carried with caution to a coni;:iderable depth along the mC'sial line, 1he surgeon 
taking the cur\'e of the sacrum and coccyx for his guide, and be:iring in mind 
the relations of the bladder and large ''essels in the neighborhood, carefully 
proceeding in search of the gut, which mny be found at :l coni;:idcrablc depth 
from the surface. In three instances of this kind on which I hnvc operated, it 
was necc!:l!=:try to proceed to a depth of at least one and a. half or two inches 
before t11e Lowe! was reached, which, on accoUJlt of the narrowness of the 
wound and the small size and important relations of the parts, is not an easy 
matter. An attempt mny be made to bring down and fix the gut at the exter
nal orifice1 as in the last case, but, on account of the distance that it is from the 
surface, this can rarely be expected to succeed. As the perinea! secfam Reldom 
succeeds in sa\'ing- li fe in these cases, it mip-ht be a question whelhcr the 
descending colon should not be opened in the iliac or lumbar regions. 

Jn these cases three courses present themselves to the surgeon. 1st. The 
colon may be opened in the left iliac region; 2d. It may be reached in the left 
lumbar region; and, 3d. An opening may be made into it through the perineum. 

1.'he only advantage that the iliac incision, or Littre's operation presl'nfs, ie 
that it is an operat ion easy of performance, and that whether the s.ur~eon reaches 
the colon or not, he is certain to hit upon some part of the intestinal tube which 
may be drawn forwards and opened. 

The objections to this operation are, the inconl'enicnt situation of the artificial 
anus j the great danger that must ncceesarily result from wounding the perito
neum; the chance of not finding the sigmoid flexure; and, a.s 11as often hap
pened, of being obliged to open tbat portion of the small intestine which first 
presents itself. 

The mortality after this operation is very great. .Amussat states, tliat Clf 
twenty-one childrl'n thus operated on 1 only four ultimately recovered; and it 
is worthy of remark, that all the successful cases occurred in the town of Brest. 

The lumbar inci~ion, or .Amussat's operation, has not ai;: yet, to my knowledge, 
been successfully practised on an impcrforate child. 

'!'he ad,·antagcs of t11is operat ion consist not only in tlic nrtificia l anus being 
situated at a. more convenient spot thnn in Littre's operation, but more especially 
in the possibility of opening the colon in this situation without wounding the 
peritoneum. 

'l'he objections to this operation, as applied to impcrforate children, lie in t11e 
frequent co-existence of malformation or malposition of the colon, with absence 
of the rectum, and in the impossibility in niany cases of detcrminiug1 before 
proceeding to operate, whether the anus is only occluded by a membranous ecp
tum, or whether the rectum is abeent as well. If it could be nsccrtained 
heforchnnd that, though the rectum be nbs:ent, the descend in~ colon occupies it!-1 
oormal position in the left lumbar region, ] think it probaLle that the lu1ubar 
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incision would be attended with less danger than any other operation that could 
be practised; but in the absence of this knowledge, it would scarcely appear to 
be justifiable to have recourse to it, as the colon might oot be found, and the 
anus might merely be co\·ered by a dense membranous septum. 

'l'he perinea! incision has the advantage of being in the natural situation of 
the anus, and of being easily practised and perfectly successful in all those cases 
in which the anus only is imperforate, the rcctnm being present. It is in those 
case~ only in which there is congenital absence of the rectum that this operation 
is difficult of performance, and uncertain in its results. If it could be ascer
tained, before proceeding to operate, that the rectum be absent it might ho 
wiser to search for the bowel in the lumbar region. But as the surgeon has no 
means of ascertaining, before making his incision, whether the rectum be ono 
inch or three inches from the surface, he must cut into the perineum in order 
to obtain the necessary tnformation; and if once he has penetrated to such a 
depth as to get beyond the levator ani muscle, or into the deep fascire in this 
situation, a great portion of the immediate danger of the operation will have 
been incurred, and few would think it advisable to leave the perinea! operation 
unfinished, and expose the child to the additional risk of opening the colon in 
the lumbar region. 

There is one point in connection with the perinea] operation to which it jg of 
much importance especially to attend, not only as respects the immediate result 
of the op~ration, but as regards the ultimate success of the procedure, I mean 
the bringing down of the mucous membrane of the gut, and fixing it to the lips 
of the external wound. Unless this be done, the line of incision between the 
termination of the gut and the aperture in the integuments will degenerate into 
a fistulous canal, which, like all fistulre, will have a tendency to contract, and 
will be a source of endless embarrassment to the surgeon and to the patient. 
If the mucous membrane can be brought down and fixed to the opening in the 
integument, this source of incom•enience will be removed, and the patient will 
I.Jc saved all that danger which results from the passage of the meconium over 
a surface of recently incised cellular tissue. This, howeYer, can only be done 
when the intestine terminates at a short distance from the surface. If the peri
nea! incision be two or three inches in depth, there would be little probability 
of the surgeon being able to bring the intestine down to such an extent. In 
the case that I have related I attempted to do so, but found that the gut was 
too firmly fixed to be moved by any traction that it would have been safe to 
have employed. 

6th. 'l'he anal orifice may be absent, and the gut may open i11to one of the 
11ei9hboriny m.ucous canals, as the vagina, the urethra, or into the bladder. In such 
anomalous cases as these there is usually, I believe, but little to be done, except 
to restore the anal orifice, and then to take the chance of the other preternaturnl 
communication closing. This it will i::ometimes do, and cases have occurred in 
which, although the whole of the meconium with flatus had escaped per ure
thram, yet on opening the rectum the abnormal communication seemed gradu
ally to close, the freces being directed into their proper channel. In a case in 
which I was recently consulted, there was imperforate anus and rectum, and 
the bowel protruded as a red, fleshy tube, about four inches in length, from ~he 
end of which in the anterior abdominal wall, just below the umbilicus, and im
mediately abo,•e an extroverted bladder, the meconium escaped. In such a 
complicated malformation surgery could evidently do nothing. 

STRICTURE OF THE LAROE INTESTINE. 

Stricture may occur in any part of the rectum or colon, and is of two kinds, 
the sinple, consisting of mere thickening of the bowel, with fibrous degenera,.. 
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tion of its coats and contraction of its canal; and the ~~wlig11u11t, dependent on 
cancerous degeneration of, or formations in the bowel. 

'l'he .~irnple or fil1·ous stricture, though occasionally occurring ia lhc trnns
vcrse or descending colon, is most frequently met with at the junction of the 
sigmoid flexure and the rectum, or at the upper part of this gut, from four t-0 
six inches from the anus. Not unfrequcntly a very tight annular stricLure is 
found in otherwise healtl1y subjects, chiefly in younf! women, at the lower part 
of the rectum, about an inch and a half from the an:il orifice. appearing almost 
n.s if it were the remains of a septum, or a thickened annular fold of the mucous 
membrane in this situation. 

Stricture of the large intestine commonly occurs i11 elderly people, and with 
special frequency in women; that form which occurs low down I have however 
frequently seen in young women, otherwise perfectly healthy. 

'l'he symptoms of stricture of the rectum consist at 'fir::.t of some difficulty in 
defecation, the patient being obliged to strain at stoo l. The fr-eccs will also 
appear to be flattened or narrowed, and in many cases, more especially as th<: 
stricture adYances, are passed in the form of small scybala, with occasionally a. 
kind of spurious diarrhea, consisting of the passage of the more fluid intestinal 
contents, whilst the eolid matters are left behind. At the same time there is 
ve1·y commonly pain in defecation and the occasional passage of some mucus or 
blood, and dyspeptic symptoms, with flatulent distension of the abdomen are 
apt to come on. If the stricture is within four or five inches of the anus, it 
may be reached with the finger, and its precise situntion and diameter ascer
tained. If above tl1is point, it must be examined by the introduction of a well
greased bougie1 attention being paid to the curve whicl1 the rectum makes from 
side to side, as well as from before backwards. In introducing- bougies in order 
to ascertain the presence of a stricture above the upper end of the rectum, but 
little information can be gained in many cases, as the ])Qint of the instrument 
is apt to hitch in folds of the mucous membrane, or opposite the promontory of 
the sacrum, and thus its onward passage being prevented, an appcara11ce of 
constriction may present itself, wl1ich in reality does not occur, and unless care 
be taken the mucous membrane may actually be lacerated, and the instrument 
forced throu,c;h it into the peritoneal cavity. In other cases again the bougie 
will appear to pass, when in reality its point meeting with an obstruction curves 
downwards into the rectum. 

'l'he progress and termination of a. simple stricture vary in different ca~es. 
In some the contraction of the stricture may go on increasing-, until at last com
plete occlusion takes place, with retention of fa:::ccs aud all the symptoms of 
obstructed bowels. This condition usually comes on slowly, and after the 
obstruction is complete, lifo may continue for several weeks; but in some 
instances the obstruction appears to take place rather suddenly, and with all 
the symptoms of acute intestinal strangulation, with death in a few days. 
Abscess occasionally forms in the neighborhood of the stricture, and passing 
down into the pelvis may either burst into the ischio-recta\ space, into the 
vagina, or present upon the natcs. The discharge of pus from this source. as 
well as from the mucous membrane lining the stricture which falls into an ulce
rated state, may induce extreme emaciation and hectic, to which the impairment 
of nutrition consequent upon the disturbance of digestion adds materially. In 
some cases peritonitis will at least ensue, either in consequence of ulcer or 
abscess communicating with the seroufi cavity, or else from the extension of the 
irritation outwards. 

The treatment of simple strictu re of the rectum must be conducted on lhe 
principle of dilating the canal at its constricted point. If this be within reach 
of the fin~er, the dilatation can be readily carried out. If it is above the upper 
part of the rectum, and the stricture be tight, it is extremely difficult to intro
duce the proper instruments with certainty. When the stricture is low down, 
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EO that the end of the finger can be introduced into it, it may readily be dilated 
l1y introducing a rectum bougic every second day, and gradually increasing the 
size of the instrument. If the stricture yields but slowly, and is very tight 
and iudurated, I ha,·e found it a convenient plan to introduce a sheathed 
probe-pointed histoury into it and to notch it towards its posterior aspect, where 
this may be done without danger to the peritoneum. A tent of compressed 
sponge should then be introduced and left in for twelve hours . On its with
dra.wal bougics may more readily be passed, or the dilatation may be carried on 
by means of tents of compressed sponge. When the stricture is above the 
reach of the fin~er a good deal of management will be required to get the 
bougie into it. This is best done by laying the patient on his left side and 
u;:-ing a moderate-sized wax or el:t::;tic bougic, which must be passed without the 
employn~ent of any force. When once the surgeon has got one through, others 
can readily be got to follow in the s:lme track. 'l'be great danger in introducing 
the bougies high up is to mistake the obstruution offered by their point coming 
in cont.Jct with one of the valvular folds of mucous membrane, that occur in 
this situation, for that of the stricture, and pushing on the instrument to per· 
forate it- an accident that would probably occasion fatal peritonitis. During 
the introduction of bougics, the boweJg must be kept reg:ular by means of leni
tive clectuary and the occasional use of emollient cn('mata. If much pain or 
irritation should be occasioned by their presence, opium should be admini~tercd 
internally or in the form of suppositories. Though a simple stricture of the 
rectum may be much relieved by the use of bougies, it is seldom I think cured 
by this means, there being a great tendency for it to contract so soon as the 
treatment is discontinued. 

If complete obstruction occur, an endeavor should be· made to relieve the 
patient by the use of enemata of gruel and linseed-oil, an<l the strength should 
be supported by a diet that is nourishing, at the i::ame time that it lea\'CS little 
or no solid residue; the bowels may e,·entually act after a considerable lapse of 
time, the stricture apparently gi,·ing" way. ln a c:ise which I attended with 
)fr. Powell, and to which reforence bas already been made, the stricture ga\"e 
way after obstruction had lasted for about five weeks, some hardened froces 
with bloody mucus being discharged, which were speedily followed by abun
dant feculent motions. Should the obstruction, however, continue, and the 
patient consequently be in imminent danger of death from this cause, the intes
tine should be opened if possible by Amussat's op€ration, performed in the way 
already described (p. 820). '!'his may require to be done either on the right 
or left side, according to the seat of stricture. Iu the 111ajvriry of ini;tances 
this will be situated below the descending colon, so that relief' may be given by 
opening this inte:tine in the left loin; but if it is impos::oible, or. even very 
difficult to determme the precise scat of the obstruction, the operation may as 
readily be performed in the right lumbar region. In those rare cases in which 
the stricture is seated in the trnnsverse colon, there would probably be consi· 
derable distension of the right loin, without any corresponding enlargement of 
the left; under these circumstances, the proper plan would be to open the 
coocum. 

CANCER AND MALIGNANT STRICTURE OF TUE REOTUM . 

Cancer of the rectum usually occurs in the form of degeneration or infiltration 

~~Jh:o~~~:~:i:~1e o0
/ t~bcc b:~~~t ~~le of::; ~::~~ga ~:~ ~~ufi~1~~~.~~r~~~ew:~d:;;it!'; 

from the inner surface of the intestine, being hard, nodulatcd, a.n~ presenting 
all the ordinary characters of scirrhus. And. sometimes _even tlus 1s somewb.at 
pedunculatcd, so as to resemble a hemorrho1dal protrusion : and lastly a SC!f· 
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rhous tumor may form in the cellular tissue external to the rectum, and at Inst 
press upon and implicate the gut. · 

Most usually cancerous disease is seated from three to five inches abo'°e t11e 
anus, and may implicate a considerable portion of the bowel, extending upwards 
rather than downwards, and giving ri5e to considerable induration and co11-
traction, with complete occlusion of the interior of the gut. 

The symptoms of cancer of the rectum are pain and weight in the gut1 with 
a sem:ation as if the bowels had not been completely rclieved 1 together with 
the discharge of mucus, blood, or pus, and some flattening of the freces. On 
exploring the parts with the finger, the lower portion of the rectum will usually 
be found considerably expanded, whilst the tip of the finger will come in con
tact with the contracted, hardened, and rugged scirrbous mass. The patient 
experiences most suffering during defecation, in consequence of the passage of 
freces over the raw and ulcerated surface. This pain is not confined merely to 
the diseased part, where the sensation is of a hot and burning character, but 
usually radit1.tes round the loins and down the thighs, and is so severe, that the 
patient looks forward to each action of the bowels with the greatest possible 
dread, and restrains it as long as possible. The whole nen'ous system at last 
partieipates in this continually recurring suffering, the countenance becomes 
anxious, the spirits depressed, sleep and digestion destroyed. The patient's 
condition is indeed truly miserable between the dread of excessive suffering 
when the bowels act, on the one band, and the fear of impending obstruction 
on the other, and in many instances he is worn out by this suffering, together 
with the constitutional cachexy induced by the contamination of the system 
with the cancerous matters. Not unfrcquently the misery is much increased by 
the formation of fistulous openings in the neighborhood· of the bowel, and 
communications between it and neighboring parts, such as the vagina, bladder, 
or urethra, with cancerous implication of them. In other instances, though 
more rarely, death occurs from facal obstruction 1 as in the case of simple 
stricture. 

The treatment must necessarily be of a palliative kind; large doses of opium 
being required after each action of the bowels to lessen the patient's distress. 
J,,ittle good can be expected from more active measures; dilatation only irritates 
the disease, and would tend to increase the mischief. The application of caus
tics, such as potassa fusa, docs not offer much prospect of advantage, as only a 
superficial slough could in this way be formed, without very serious risk to the 
patient, and it is an excessively painful remedy. Amussat has proposed to 
crush and break down the morbid mass by means of the finger and forceps; but 
from such treatment as this little good can be anticipated. rl'he recommendation 
to excise the cancerous mass, us made by J ... isfranc and other French surgeons, 
is coutrury to every principle of good surgery, as it is impossible to extirpate 
the whole of the disease, without either laying open the peritoneal cavity, or 
destroying the patient by th~ profuse hemorrhage which could scarcely bear
rested. If palliative means fail in affording the requisite relief, and the patient 
suffers much local pain and constitutional irritation during defecation, the pro
priety of establishing an artificial anus in the left lumbar region might be dis
cussed, not with a view of saving life, but rather in the hope of prolonging 
existence, and lessening suffering by preventing the exhaustion and <lgonizing 
pain that attend the passage of the feculent matter over the ulcerated surface 
(p. 821). In. several instances much relief 6f suffering and considerable pro
longation of life has been effected by this procedure. 

Pul!Jp1: sometimes form in the rectum, constituting large pendulous tumors 
of a fibro-mucous character; they may most conveniently and safely be removed 
by the application of a ligature to their neck. 
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Cuncer of the onus is not a very common affection
1 

and when met with 
usually occurs in consequence of scirrhus of the rectum spreading to and 
involving the margin of' the anus. When it occurs as a primary disease it is 
usually of an epithelial character, and may then form about the anus just as it 
does at other muco-cutaneous apertures. If limited and detecte<l in the early 
stage it might advantageou~ly be excised, but at a more advanced period of the 
disease, such a practice could scarcely bP. adopted with any prospect of success, 
in consequence of the impos~ibility of removing the whole of the structures 
implicated. 

ll!c.er and fissure of the anus.-Tbis disease, though trivial in point of size 
and in its pathological rehttions, is of great practical importance on account of 
the excessive local pain, and great constitu~ional irritation to which a patient 
laboring under it is often subject. Ulcer and fissure commonly exist together 
in this situation, though it by no means unfrequently happens that the two 
conditions occur separately; the ulcer is usually of small size, seldom larger 
than a silver threepence, of a circular or a longitudinal shape, situated between 
the folds of the mucous membrane in the upper part of the anus, or rather the 
lower part of the rectum, just above the ring formed by the sphincter, and is 
usually met with towards the posterior part of the gut on one side of, or oppo
site to, the point of the coccyx. Occasionally more than one ulcer exists in this 
situation. If a fissure accompanies the ulcer, it commonly leads from this across 
the face of the sphincter to the verge of the anus; but in many cases one or 
two fissures, sometimes even three or four exist, without any ulcer. The fissures 
a.re usually slightly indurated and cord-like, and not unfrequently their external 
terwination is concealed by a small pile or Hap of integument. 

The existence of the ulcer may usually be determined by exploring the rectum 
with the finger, which if practised in these examinations, will detect a small, 
soft, aud velvety paLCh at the diseased spot; on touching which the patient will 
usually complain of acute and buming pain. In some cases the ulcer may be 
brought into view by examining the rectum with the speculum ani, such as here 
delineated (figs. 328 a and 32\J). The fissures may always readily be dctrnted 
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by everting the mucous membrane of the anus, and by li!'ting ?P or t?rn~ng 
aside the pile that covers the lower end of the crack. Dut·mg tlus exan11n at1011 
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it will usually be found that the sphincter ani is in a. more or less spasmodically 
contracted state, admitting the finger and instrument with difficulty. 

The S!Jmpfoms of ulcer or fissure in the anus arc nry characteristic. 'The 
patient complains of pain usually of a severe burning: character on the pa:-~age 
of a motion, especially if a hard one, especially at the time of defoeatio11 1 b11t 
more frequently commencing a few minutes afterwards and continuing for from 
half an hour to scnral hours. 'This pain is very severe and peculiarly wcariug 
and burning; it is gcuerally most felt, opposite the sacro-iliac articulation, but 
not unfrequently radiates round the pelvis or down the thighs. In many cases 
it produces a good deal of continued irritation about the gcnito-11rinary organs, 
g-ivin~ rise to symptoms of spa~modic stricture; a frequent desire to urinate, 
tenderness about the prostate, and seminal emissions. Very commonly in women, 
the pains produced Ly the rectal disca<:c simulate those occasioned by uterine 
irrilation; and, in both i:excs. they rnay after a time become continuous, and ho 
:mended by a good deal of constant uucasiness in sitting, so that the patient is 
obli).!,'ed to raise the affected hip. There is often a discharge of a streak of pus 
or blood on the faces, and commonly a. good deal of mucous exudation, with 
sou1e tcnesmus on defecation; but in some instances these symptoms are 
altogether absent, and the patient ne\·cr suffers any local inconvenience except 
from the pain. 

The constitutional irritation is often Yery great, the nervous Rystcm generally 
sympathizing wilh the local mbchief. The countenance becomes p:Lle1 anxioUil1 careworn, and the expression is indicative of constaut suACrillg. 

This a(foction most commonly occurs in women, espcci:il!y in those of an 
hysterical temperament and weakly constitution. When met with in men, it is 
mo~t frequently seen in cnfceblc<l, cachcctic, and debilitated subject.<;, and appcarit 
to be the result of a broken state of health. 

'l'he trrntme11t of fi.ssures Clr ulcers of the anus, when the disease is met with 
in the early e.tages, may sometimes be snccessfully conducted by the applicatiun 
of uitratc of silnr to the fissure, and the use of an anodyne or astriu::;ent 
suppository I have founJ a nry excellent and useful suppository in this and 
many other painful aACctions of the anus to be composed of 2 grains of extract 
of' belladonna, 2 grains of the acetate of lead, and 4 of tannin, made up tu a 
proper consistence with a Jillie met. This may be introduced into the rectum 
e\·cry night and allowcJ to dissolve there; the bowels should at the same time 
Le kept gently op~n with castor-oil, or the leniti\·e electuary. In those c:cscs in 
which the di~ca!'C has been of some standing these means will not suffice, and it 
brcomcs necessary to have recourse to a. very simple operation to effect a cure. 
'l'his consists in di\•iding the affected mucous membrane throu~h the ulcer or 
fi:;sure, with po:;sibly some of the subjaccnt fibres of the sphincter mu~cle, by 
which the part is set at rest and cicatrization speedily takes place. The relief 
after the operation is usually immediate. Indeed after lhis simple operation a 
patient who hai been sufferm~ severely for months or years will often get com-

t:~~~~n~~11~~ :;~::.1 ~~1te i ~:~~u!~n~f :csr ~~:~c~ss~~~:r°~~;~t a~~~ni\:: us~:~·~c~111 i;r;~~i1~e 0i~ 
dnc to Sir U. Brodie. Boyer had previously recommended that the sphincter 
tihould be cut completely across in order that its action might Le paralyzed, but 
~ir B. Brodie found that the ulcer could he made to heal as readily by the 
limited incision :1bovc me ntioned. The operntion is readily done by introducing 
the left fOrc-fing:cr into the rectum, ~uidiug along it a probe-pointl'.!d bistoury, 
and then cutting downwards and outwards, carrying the knife about the eighlh 
of an inch in depth. The section way either be made through the ulcer and 
fissure, or on either side of the coccyx. It is doubtless better, when practicable, 
to cut through the diseased structures, thou,!!h it is not necessary to do so; and 
it is always better to make an iucision on both sides of the sphincter, so as to be 
sure that the musc:le is set at rest. No dressing is required after this opcratiou, 
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~tu!hi!u~~cb~n~~~~~e~0f;o0! ~~~d~~l!~~~l ;~t~11 7h:n,~\t~·~t~ ~~r~;:~!1: 0\~~:c~a7i:~1~~~ 
bowcl>i should be well openC'd before the operation, and a dose of castor-oil may 
b.e given.on the second or third day nftcr it. During the process of cicatriza
tion it will often be adv:rntagcous to gi,·e iron, and to put the patient oa a. very 
not.rishing diet. 

~}1asmodic controction of t'1e ~phincter ani is usually as~ociatecl with fi~surc. 
or ulcer of t~e anus, but occufliional.ly it occurs without this complication, and 
in all cases it ruay be connected with a neuralgic condition of the part. In 
!1y~terical .women this neu~algia aud :pasm arc especially apt to occur, though 
it ts not improbable that m many of the so-called cases of ncurahia of the. 

~r:.~'.~~~:~~:~l~:;;A~t'.;:::~~:r1~;,·~;;~~i':?:~i~~::~~~~i:~;~1~;~~~;:l~ 
the divi.:;io n of a fow of the muscular fibres, together with the mucous 
membrane . 

. Abscess not unfrcc1ucntly occur~ in the vicinity of the rectum and anus. It 
may either be superficial, being cunfined 10 the muco-cutancous structures, and 
presenting the ordinary characters of acute subcuianeous abscess, or it may be 
deeply seated, forming in the i~chio-rectal fo:::~a. It is thC'~e rectal abF:ccsses 
that are of most practical importance. The may be of two kinds - acute and 
clir011ic. 

'l'he acute ischio-rectal absc<'~F: forms deeply in the fo:<:sa, with throbbing, 
shooting, and stabbing pains through the anus, rectum, and perineum; on 
examination. a hard l.irawuy substance may be folt in the cellular tis:<:ues by 
the side of the gut, either by examination from without, or by exploration 
through the rectum, which speedily softens, and wi ll , unless an outlet be made 
for it, either burst externally, or into the cavity of the gut1 or both ways. '!'his 
acute form of absce:::s usually occurs in persons of otherwise strong and healthy 
conf'titutions. 

'fhe chronic ischio-rectal abscesc:, on the other hand, occurs insidiously in 
persons of cachectic, broken, or phthisical constitutions, and without much 
pain or local inconvenience will form a large collection, denuding the p:uL to a. 
considerable extent, in fact, almost surrounding the rectum, and then spreading 
widely on the nates or hip, presentin~ all the ordinary characters of a chronic 
abscess. This kind of purulent collection may form in this as in any other 
situation in the body, as the result of congestion, or .some local irritation. But 
there is reason to believe that in some instances at leaf:it, it occurs as the result 
of perforation of the gut, either by ulceration from within 1 or by some foreign 
body, af:i a fub-bone, for instance, transfixing it, and thus inducing inflammatory 
action in the cellular tissue outside the rectum. 

In the trratme11t of tbc"'c aLf'cesH~s the principal point to be attended to is 
to prevent the extensive denudation of the gut. In order to do this they must· 
be opened, so soon as the formation of pus can be ascertained to have taken 
place, by makin~ a free, and if ncccs~ary, a ~eep inci::ion into the ischio-rectal 
space by the side of the bowel. Unless. tlus be done, they may either bt~rst 
into the interior of the gut, or spread widely upon the nates, and then ~1vc 
way. The pus that is let out of these collections ii'I always extremely offensive 
even thou~h not mised with any fcculcnt matter, the near neighborhood of the 
bowel :ippearing to determine som~ cban~e in it that renders ~ts smell peculiarly 
stercoraceous. After the e•acufttJOn of the absee:<:s the patient feels ea!'ly, and 
thinks that all is well, the dischar,µ-e g-radually lcssenin~ and the eiwity con· 

!~a~;li;~ ;t l~~t "~!t:r;e~~~~\n c~~~~~l~11~~e~1 l~~~u~~a'~~!~, ~ecr~~;·~s,"~~i~t111m~~::~~.'~ u~;o~~ 
time to time, giving rise to fresh outbreaks and c.tteusious of the disea:se. 
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The sinus left by the contraction of the cavity of an ischio-rectal absceS8 
constitutes a fistula in 0·110; an affection that has attracted a good deal of 
attention from the frequency of its occunenc:e, and the difficulty of curing it 
without having recourse to operation. 

Fistula in ano may vary as to extent and kind. Some fistulre are very limited 1 

being merely the sinus left in the submucous cellular tis~ue of the anus after 
the bursting of a superficiu.l abscess in this situation, extending to a short 
distance up the gut inside the sphincter. This form of fistula constitutes, however, 
a kind of spurious ''ariety of the disease, for the true fistula i11 ano is outside the 
sphincter in the surrounding cellular tissue, extending always as high as the upper 
margin of that muscle, and frequently stretching to a considerable distu11ce up 
the side of the gut. :Most frequently the lower aperture of the fistula is some· 
where in the perineum or isc:hio--rcctal fossa, just beyond the sphincter i but 
not unfrequently sinuses extend from this outwards to a consideraLle distance, 
undermining the integuments about the buttocks, stretching away towards the 
trochantcrs, and opening at a great distance from the bowel. 'l'hese extensive 
fistulre and sinuses are frequently connected with stricture of the gut. 

Fistula. in ano varies also as to kind. It is said to be cornplete when it com. 
municatcs by one end with the interior of the rectum, and opens by the other 
upon the external surface. It is said to be incomplete when it bus only one 
aperture, wl1Cther that is external or internal. 

The complete fistula is the most common, and probably arises in the majority 
of cases from some source of irritation seated within the bowel, by which the 
mucous membrane of the rectum has been perforated, and an abscess has formed 
in the cellular tiBsue outside the gut. 'l'he external opening in this form of 
fistula is usually from half au inch to an inch from the margin of the anuFi, 
though it may be seated at a greater distance than this, as upon the hip. It is 
commonly of small size, and has a vascular granulation projecting from, or 
occluding it; and a thin purulent discharge usually drains away from it in small 
quantities, moistening the surrounding integume11ts. The internal opening is 
usually situated just above the i:phincter1 where the rectum begins to expand. 
l3ut the fistula does not terminate at this internal aperture, for in the majority 
of cases it runs up into a kind of cul.de.sac, to a considerable distance further. 
The internal aperture may readily be detected by introducing a blunt curved 
probe into the fistula, when by a little management it may be carried through 
the inner opening. In some cases tlrn existence of this may be ascertaiued 
by examining the interior of the bowel with a spcculuw ani. 

The i11completP- or blind fistula may be of two kinds, and commonly arises 
from com:titutional causes. '\'h(;n there is no internal perforation, a mere 
sinus having been left by tbe bursting of an abscess, the fistula is terllled Ui11d 
e:.tternol. When there is only an internal aperture it is called Uind 1·ntenial. 
The blind external fistula is readily recognized by its being found that the 
probe docs not penetrate the interior of the gut. The blind internal is not so 
l'eadily detected, but in this case it will generally be found that the patient 
::;uffers from au occasionril and tolerably abundrint discharge of pus from the 
interior of the bowel; that there is a good deal of tendernes~, with some 
brawny induratiou on oue side of the anus; and that the pus may be made to 
well out in some quantity by prei:sing upon this part. On passing the finger 
into the rectum the rag~ed internal aperture in the gut may readily be felt 
through which the pus exudes. 

In the ti·eatrnent of fistula in a110, operative interference is usually necessary. 
It is true that in some rare instances the canal may be got to close under the 
influcnoc of constitutional managcme11t, aided perhaps by stimulating its iate. 
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rior with the nitrnte of si!Yer, or by touching it with a probe dipped in tiitri.'.: 
acid. This kind of treatment is however only successful in the blind external 
fistula, Se'\"cral instances of which I have seen get well in this way, but it can 
uever be expected to answer in any other >arlcty of the disease. When the 
fistula is complete, the only plan of treatment that offers any chance of sucee5-s, 
is the di,·ision of the sphincter, so that this muscle which tends to prevent the 
closure of the sinus, may be paralyzed, and the fistula bcin~ laid open from the 
bC1ttom, made to heal by granulation. Various ])hrns have been dc\'iscd for the 
division of the sphincter, and much ingenuity has been expended in attempts 
to di,:;covcr simpler and less painful modes of effecting this than by the knife, 
Lut hitherto without success, and the only plan of treatment that deserves any 
attention is the <liYision of the sphincter with a cunTcd bistoury. 

The operation for fi--tula. in a.no should not be performed indiscriminately in 
all case~ and at all periods of the disease. If the fistula be dependent upon stric. 
turc of the gut, and more especially if this be of n. malignant character, it is evi
dent that no operation can be attended by a chance of' succcs;l, and none shoulJ 
be attempted. So also if the patient be cachectic and broken in health, it is 
well to improve l1is coustitutional powers before undertaking an operation, lest 
the wound that results may not readily cicatrize. It is also well to wait until 
the di,.case has assurued a somewhat chroP.ic form before proceeding to the divi
sion of the sphincter; if this be done early after the bursting- of the abscess, or 
at any time if there be much inflammatory action going on, the wound is apt to 
as~ume a somewhat slou~hy condition, and to heal with great difficulty. 'fhc 
mo~t important question usually connected with the operation for fistula, is the 
propriety of performing it in phthisical subjects. It is a well-known fact that 
futula in ano is especially apt to occur in consumptive individuals, and it is oftt?n 
a nice point to determine whether an operation should be per-
formed or not in them;- how far the drain from the fistula. may Fm. 330 
keep up or even generate the tendency to phthisis, or how far it 
may be salutary in actin!,! as a counter.irritant, and in pre,·cnting 
the morbid condition of the lun!? developing itself. Dr. Theophilus 
Thompson states that the co-existence of fistula with phthisis ap-

~~~i1~~e~a~~t:~:u~1~fe~r~~r~~~n~~· ~l~:t;~t!~; ~1:~~a1~~~/~~ 11
:0.

38 t l~l~~~: 
however, in seYeral cases found considerable advantage result Ly 
operating: for fistula in the early stages of phthisis1 or in suspected 
cases of that disease, the patient's health having consid~rably im
proved after the healing of the fi!:itula. In such cases 1t may be 
of U"C to put an ii;:sue in the arm or side of the chest. But in 
confirmed, and still less in advanced phthisis1 no operation should 
eve1· he practised, as the wound will not heal, and the patient must 
be weakened by the additional discharge. 

The operation should be performed in the followin~ way :-The 

:;~~!~o1i\a\~~a ~~e~n~·~l! ~~c;1~~1~~~:r~~h~n ~~~ ~~!·~~1n;it~1f atl~~s~P~~ 
ration, tl;c 11aticnt should be laid on his left side, with the nates 
projecting over the edge of the bed; a probe must then be pas.~cd 
throu!?h the fistulous track into the rectum, and the surgeon m
troduCing the forcfiugcr into the gut, feels for the end ~f the ~n
:;trumcnt, he then passes a. short strong-bladed pr~bc-pornt~~ ~IS· 
toury, about the size and shape oft.hat represented m th.cad Join in~ 
figure (330), through the fistula1.us1ng the p.robe as a g~1de, th~ugh 
in 80tue cases this may convemcntly be dispensed with. \\hen 
he feels the end of the knife projecting into the rectum, through the internal 
aperture of the ti!:itula, he withdraws the probe, hooks hi!.'! forefinger ?"er it(fig. 
331)

7 
and by a sweeping and pressing cut, raising the banJlc Clf \he rn::-trument 

53 
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at the same time that 11e pushes down its point, brings both finger and blade 
out at the anal aperture, cutting throu:th 
the whole thickness of parts between this 
and the fistula, so as to lay the two cavi
ties into one. In performing this opera
tion, the suq:~eon must cut with his left 
band if the fistula be upon the left side; 
and in either case should be careful not. 
to wound his own finger, as such cuts 
often pro,•e troublei:;ome in healing. If 
sinuses str('tch from the fistula along the 
nates or hip, he may, if he pleases, slit 
these up with a probe-pointed bistoury, 
before dividing the E=phincter. But if 
they be extensive, such an operation may 
be of a somewhat serious character, and 
it will then be better to make a puncture 
into the sinus near the external margin 
of the anus, and divide tl1is structure in 
the usual way. If the fistula be a blind 
external one, it must at the time of the 
operation be made complete, by scratch

ing with the end of the knife through the thinned structures that intervene 
between its extremity and the interior of the gut; and the operation must then 
be completed in the w::iy described. If it be a blind internal fistula, a puncture 
must be made through the integuments into the canal, with a sharp-pointed bis
toury, and the operation then concluded in the ordinary way. 

When there is an internal aperture into the gut, this will usually be found 
just above tlrn sphincter; but the fistula does not terminate here, frequently 
extending up by the side of the gut for an inch or two. Under these circum
stances, what should be done with the cul-de-sac above the iuner aperture? If 
it be laid open, an extensive and deep wound will be inflicted, which may im
plicate some of the hemorrhoidal vessels, and thus ~i"e rise to a dangerous 
de~ree of bleeding. Hence, surgeons generally content. themselves with the 
di\'ision of the sphincter and all the parts intervening between tl1e inner aper
ture of the fistula and the verge of the anus; the sinus wl1ich is left usually 
contracting and closing without difficulty when this has been done. In some 
cases it happens, however, that this cul-de-sac is not readily obliterated, but 
g-ives rise to a good deal of trouble, in consequence of the occasional accumula
tion of pus in it, and the thickenin_!.; of its aperture into the bowel giving rise to 
spasmodic contraction of the sphincter and a kind of rectal stricture. This 
inconvenience gradually subsides in most cases; should it continue, it may be 
obviated by introducing a sheathed biiitoury into the track and dividing it . 

'l'he after-treatment should be as simple as possible, consistently with securing 
closure of the wound by granulation from the bottom. A narrow slip of oiled 
lint should be introduced between the lips of the wound, and this must be left 
in for forty-eight. hours, during which time the bowels arc kept confined by the 
administration of a grain or two of opium immediately after the operation. On 
the second day a dose of castor-oil may be administered, which will not only 
act upon the bowels, but bring away the piece of lint. The wound must then 
be lightly dressed from the bottom, a poultice applied, and care taken at the 
Jaily dressing, by the introduction of a probe1 to prevent the bridg-ing o\·er of 
granulations. After the wound has completely united, a notch will usually be 
jeft by the side of the anus, which gives rise to some ineom'cnicnce for a time 
by the occasional inrnluntary discharge of a little intestinal mucus, and some 
flatus. '.l'his especially happens in those cases in which the incision has been 
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made anterior to the anusintotbe perineum, and when incontinence of fo:!ccs 
may, for a time1 be left. Should the operation be followed by abundant 
hemorrhage of a dangerous character, the rectum must be securely plugged, 
either with compressed sponge or with a bougie surrounded by lint. 

11EMORRIIOIDS 1 OR PILES. 

By hemorrhoids or piles, is meant a morbid condition of the blood-vessels 
of the anus and lower part of the rectum, more especially of the veins of the 
submucous and subcutaneous cellular tissue, giving rise to more or less intu
rnescence of the part, which may or may not be attended with a discharge of 
blood. Surgeons are commonly in the habit of classifying piles, according as 
they bleed or not, into ope11 or blind; or according as they are situated above 
or below the verge of the anus, into 1"11ter11al or external,· the internal being 
always within the gut1 the external habitually protruding out of or around the 
anal aperture. 'l'he first may either bleed or not; the latter arc always blind. 
'fo this division into external and internal, :;\Jr. B. Cooper has added an inter
mediate variety, the intero-external, which is partly within and partly without 
the anus. 'l'hcse divisions are of much prnctical moment, as the treatment is 
Ycry materially modified accord ing as the hemorrhoid is situated aboye or below 
the anal verge. 

We must look to the peculiar arrangement of the veins of the rectum as 
directly predi!Oiposing to the occurrence of piles. The lower part of' the rectum 
and the verge of the anus are composed of a plane of muscular fibre and a 
muco-cutaneous surface, with an intervening stratum of dense cellular tissue. 
In this cellular membrane is situated a close interlacemcn t of net-work of tor
tuous >eins . The blood from this plexus of hemorrhoidal veins, finds it s way 
into the general system through two distinct channels. By far the greatest 
portion of it is carried into the inferior mesentcrie vein and thence into the 
vena porta through the medium of the superior heruorrhoidal vein, which may 
be looked upon as the extreme radicle of the portal system; and secondly, a 
certain quantity passes into the internal iliac ve in through branches that accom
pany the middle heruorrhoidal artery. We may therefore look upon the hemor
rhoidal plexus as being placed midway between the portal and general venous 
systems, being the point indeed at which they touch; but as belonging rather 
to the portal than to the systemic veins. In these arrangements we see all 
the elements that would predispose to congestion, and consequent dilatation of 
the vessels of a part. There is a large and intricate plexus of veins in which, 
as in all similar net-works, there is a tendency fbr the blood to circulate slowly 
at times; the natural tendency to stasis of the blood heing much inc1·eased by 
the dependent position of the part, and by the anatomical fact that in conse
quence of the absence of valves in the superior hemorrhoidal Yein and in the 
vessels into which it pours its contents, the whole pressure of the column of 
blood in the portal system may be brought to bear upon the hemorrhoidal plexus. 
11.'he circulation through the portal system is likewise subject. to much inter
ference in consequence of hepatic and intestinal obstruction, and in these 
changes t.hc blood in the hemorrhoidal plexus also participates; and were it not 
for the provision that exists by which this plexus may free itself' to a certain 
extent from over-distension by its communication with the internal iliac through 
the medium of the middle hemorrhoidal vein, piles would be much more f're. 
<tuent than they even now arc, as a consequence of obstructed portal circulation. 
Another arcat cause of hcmorrboidal enlargement is to be found in the want of 
support that the veins of this plexus experience on their mucous aspect during 
defocation. Situated as they are in cellular tissue, between a plane of muscu
lar fibres on one side, a?d yielding mucous membrane on the other, when ~ii::
t.ended by the constrictwn which they undergo during and after the expulsion 
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of the <'Ontents of the rectum, they necessarily gi\·c way on that side on which 
they ha\'c the least support, being forced clown and elongated, together with the 
mucous membrane under which they ramif'.y, and which b:1s a natural tendency 
to become slightly everted during the act of defecation. It will be found that 
all the more immediate or exciting causes of piles act by unduly increasing one 
or other of those natural tendencies that exist in the system, by favoring the 
local congestion or determination of blood at the same time that they produce 
a lax state of fibre. 

is ~\o~eu~~r~:~~~~:t1~0~~!~~~~~~cini~!:~1~c~ni;n ~~e~:01~!i;1~ ~~ ~:.~~:ty )~~!! ~:~~~~~ 
more e~pccially if they be of a relaxed and phlegmatic temperament with 1:111. 

~~~~c~i1:tl~~~~n~~~~ u:~f~e~lif1~~ t~e~~~~ ~l:o~Tab~~~;t~~ytl~i:ed~!~~~:s J~~~~:i:lh~~ 
until middle age is reached, when the tendency to hemorrhoidal affections is 
again increased, and becomes more marked tlrnn at any former period of' lifo, 
owing to the more active operation of those causes that tend to impede the 
return of the portal blood. 

Sex appears to exercise more influence on the occurrence of hemorrhoids at 
particular periods of life, than on the general liability to the disease. It cer. 
tainly appears to be more frequently met with amongst men at an early a~e, 
than in you11g women; but at a later period of life, so far as my ob~ervation 
goes, the di:seasc occurs wilh nearly cc:iual frequency in both sexes. 1-'hc eom· 
parativc exemption of young women 1s readily accounted for by the periodic 
disclrnrgcs from the uterus preventing the congestions that might otherwii:c 
occur in the parts in its vicinity. The greater frequency at a later period of 
life is attributable not only to the tendency induced during pregnancy by the 
pressure of the gravid uterus, but also, after the cessation of the menses, to the 
determination that is apt to be set up iu certain organs of the female economy, 
and to the retardation of the portal circulation by the accumulation of fat and 
other cau!<CS; these conditious chiefly occur in women of a sanguine and plethoric 
babit of body. 

A sedentary life with indolent habits constitutes, perhaps, the most powerful 
predisposing cause of the disease; more especially if habitual high liYing is 
conjoined wd1 want of proper and sufficient exercise. Indeed the artificial and 
luxurious habits of the more opulent classes, by diminishing tone at the same 
time that they occasion plethora. and a tendency to abdominal engort!emcnt, 
exercise a considerable influence on the occurrence of this disease, which is 
much more frequent amongst them than in per::;ons in the humbler walks in 
life. 

There are a number of minor conditions which arc commonly looked upon as 
predisposing causes of this disease, though it is extremely difficult to determine 
the precise share that each has in its occurrence. Amongst these may be men· 
tioncd intemperance in foo<l and drink; residence in warm, moist, an<l relaxing 
climates; the use of soft and warm beds; or, the opposite condition of sitting 
on a cold stone or damp cushion. Over·exeitemcnt of the generative organs 
will also occasion it. 

Amongst the exciting causes may be mentioned local irritation of any kind. 
Thus in some people hard ridiug will bring on an attack of piles. 1'hc habitual 
use of drastic pur:?"ativcs, more especially of aloes, rhubarb, &c., is well known 
to occasion the disease; though it must be obser\"cd that indi\·iduab who make 
habitual use of these remedies, often labor under some of those ol,structions of 
the abdominal viscera. that haYc already been noticed as conducing to piles. The 
existence of other diseases about the rectum and anus, such as fistula, ulcer or 

:~;~c~ut~~:i1~! ai;:c~f~~~ ~~~a~:~~~~s~\~:a~~: ~f1~1::t~;~i~~~~rf:ac:;eo~~~n~i::~;edi~~ 
rise to this affe"'tion. 
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The most direct exciting cause of piles is certainly a rctardatiou to the return 
of the portal blood. Any impediment to the onward current of the blood 
through the hemorrhoidal or mescnteric nins, the trunk or ramifications of the 
rena. porta1 exercises a marked influence on the tendency to congestion of the 
hemorrhoidal plexus. Habitual constipation; the nccumulation of hardenccl 
fcculcnt ma::;ses in the large intestine; the want of due secretion from the 
mucous. surface; obstruction to the proper action of the liver, and consequent 
coogest1on of that_org:m;_ ~he pressure _of abd~minal tumors, or of the gnwid 
uterus, are all actn·e excitrng causes, interfering- a.s they do with the proper 
return of the portal blood. In some cases even the existence of an obstacle 
in the systemic veins may occasion this disease; thus it will arise from the 
pre:-;sure of an aneurismal tumor on some of the larger venous trunks within 
the chest. 

Structure ofpiles.-A pile, whether external or internal, consists essential ly, 
in the first instance, of a rnricosc condition of a portion of the hcmorrhoidal 
plexu<:1 or, rather, of the small \•eins of the submucous tissue that pour their 
contents into this; this varicose condition becoming prominently developed at 
certain points, gives rise to small knots or ttt!!!O!':i. A pile, in this state, is quite 
soft and compressible, and can readily be emptied by pressure, and when cut. 
into, will be found to be composed of one or more cells filled with blood, and 
surrounded by areolar ti.s:;uc. The appearance of cells is, however, deceptive, 
:rnd is occasioned by a section of the sacculated and dilated nins that ente r into 
the composition of the tumor . • \.fter the piles have existed for some little time, 
or ufter they haoe once become inflamed, the tissues that enter into their com· 
position undergo modifications that induce com.::sponding alterations in the 
character of the tumor. 'l'he coats of the veins become thickened, their cellulal" 
dilatations are filled with coagulated blood, the i11vesting areolar tissue is hyper· 
trophied or thickened by plastic deposit1 and on beinp; cut into, the pile i~ seen 
to be composed of a spongy kind of tissue filled with blood. External piles, 
when examined after remo\"al, often resemble in structure a. mass of hypertro
phied cellular tissue, infiltra.ted with plastic matter, in which a number of small 
\"C'::;~els of uniform character rn.mify, but without any appearance of cell;;. 
Internal piles, on the contrary, contai n more of the \'enous, and less of the 
cellular clement. They arc also commonly furnished with a. small central artery, 
which is apt to bleed freely, or eYcn dangerously, if the tumor is cut across; 
hence, provided they arc not clog.~cd with coagulated blood1 they may readily 
be injected from the inferior mcsentericartery 

In studying the" structure of hemorrhoids, it is of importance to obsen·e that 
they occur under tn•o different forms : one in which there are distinct tumors, 
within or external to the anus, and the other in which there is merely a. •arico.se 
condition of the vein<: of this region, without distinct inturucscence. 

In those cases in which there is merely a general varicose state of the nins 
of the submucous cellular ti~sue of the anus, without any distinct tumor 
springing a.bo,·e the Je,·el ?f the membrane, it will be _found that the smaller 
branches of the hemorrho1dal plexus, and the small twigs that enter these from 
the submucous cellular ti~suc, have undergone Yaricose dilatation, being appa· 
~ently greatly increased in aum?er, as well as in size. The mucous mcwb~nc 
Hof a deep mulberry, or port-wmc color, and becomes everted after each motion. 
There is usually some mucous secretion about the anus, rendering the part 
moi<:.t: and the patient complains at times of weight and of bearing down, with 
pains either in the part itself, the s:icro.lum bar region, or the thighs. The 
motion!l-

1 
more especially if harJ, are stre:iked with blood, und more or less o_f 

this fluid drops in a rapid m:in11e1· after the pa&iage of the f::cces. There 1s 
i;;cldom much blood lost, but :it times there is an exuccrbation of all th('se symp
toms, and the hemorrhage, as will more particularly be mentioned hereafter, ma.'f 
become nry abundant. 'l'his condition of the mucous membrane may prcceJc, 
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and is frequently found to accompany the true pile, whether external or intcrn::il, 
and may be looked upon as constituting the first sta;.rc of this diseu~e. If' this 
state of thinf?;S is allowed to continue unrelieved, the tendency to congestion 
iucreases; more and more of the mucous membrane becomes evcrtc<l and pro
truded after defecation; the submucous cellular tissue becomes stretched aod 
lax, and the case is apt to become one of prolapsus ani. 

E:i.:temal ltemorrltoids are those that are situated below the Yerge of the anus, 
and that are invested by cutaneous, or, at most, by muco-cutancous tissue. 
Before appearing as defined tumors, they usually constitute lon~itudinal folds 
that surround the anal aperture, or radiate from it as from a centre. In color, 
they vary from that of the natural structures to a. pink or purplish hue, and 
their tcgumentary covering consisting of the thin skin of the part, they re~emhle 
folds of this tissue rather than of mucous membrane. 'l'heir size varies, accord
ing to the state of congestion, and, hence, the same turnor may at one time be 
soft, flaccid, and loose, apparently nothing more than a fold of integument, and 
at another may become tense, tumid, and ready to burst. 'Yhen ol' small size 
and recent formation, they do not in general give rise to much distress, merely 
some local heat, pricking, and itching, with a sense of fu\ness after defecation; 
but when of large size, a.nd infiamed or irritated, they may occa:;ion nry acute 
suffering. There is not only deep-seated, dull, aching and throbbing pain in 
the pile itself, but this shoots up the side of the rectum, through t.hc }JCrineum, 
and into the natcs, and is much increased when the patient stands or walks. 
After a few days these symptoms subside; suppuration either taking place in 
the pile, or the blood contained in it coagulating. 'J'he parts arc1 however, left 
in a thickened and induratcd state, and do not re:idily resume their former soft 
and flaccid condition, effusion of plastic matter taking place into the cellular 
tissue, and the contained blood llerhaps coagulating, so that the tumor can no 
longer be emptied by pressure, assuming the form of a broad, rounded or indu
ruted mass. 

liiter11al piles. - When the pile is situated altogether within the verge of the 
anu:; it is called internal; of these there arc two principal varieties, the lo119i
tudi11al and the glob11lar. 

'fhc lo119itucli11al, or as it is sometimes called, the fleshy pile, is generally 
met with about an inch or two up the rectum. It is spongy, elastic. firm, or 
tough, of a dark reddish, or dusky brown tint, tapering upward~ from a broad 
base. It seldom bleeds or varies much in size; between these piles arc fou nd 
small curtains, valves, or folds of mucous mcmbrauc, forming sacculi, or pouches, 
with their convexities looking upwards. These sacculi are apt to become dis
tended and pressed downwards by the freccs, more especially if the motions are 
hard and the bowels have been constipated, thus giving rise to a tendency to 
prolapsus. 

When the hemorrhoid assumes a globuhtr form it constitutes the ordinary 
bleeding pile. It may be situated on a broad base, or, as not unfrequently 
happens, its point of attachment to the mucous membrane becoming elongated 
it a.~sumes a peduneulatcd shape, hanging downwards into the cavity of the 
rectum. It is of a dark bluish color, and numerous small vessels of a brighter 
hue than the body of the pile may be seen ramifying on the mucous membrane 
in\·esting it. Its surface is at first smooth and shining1 and may continue so 
throughout, being covered with a thin and dclicute prolongation of the lining 
membrane of the gut. Not unfrcqucntly, howe\·cr, superficial ulceration takes 
place, and then it has a granulated strawberry-like appearance 

Internal piles are usually attended by a sensation of heat, itching1 prickin~, 
or smarting about the anus, and a feeling as if there were a foreign body within 
the gut. After defecation these sensations are increased and arc often accom. 
panicd by a bearing down, as if the bowel was not emptied of its contents, that 
ia peculiarly distressing aod sickening. This is occasioned by the piles or thv 
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elongated and condensed mucous membrane to which they are attached, vro
truded during the expulsion of the fo::ccs, and not returning sufficiently quickly, 
bcin~ grasped by the sphincter :mi and constricted by it. This feclin~ of di8-
comfort and bearing down is much increased if the patient stand or walk much 
after ha\'ing had a stool, or by a confined state of the bowels. If this state of 
things is not properly attended to, the symptoms become increased in severity, 
the bearing dewn sensation amounts to true tencsruus, and the act of' defecation 
becomes so painful that the patient defers it as long as po~sible, and then when 
it does take place, in consequence of the accumulated excreta and their 
induratcd character, the suffering is much increased. Internal piles now 
usu::illy make their appearance if' they have not existed before, the mucous 
mcmbr:rnc of the rectum becomes prolapsed, and an increase secretion of thin 

~~~c~~t\~~~~ Pl\~c;/rolrr~~aeti~~i~~c n~fg~~:rfi~~, o~;!~~e?~~~c~l~~~:~~t ~~~du~~i~~~ 
occasionally to so great an extent as to mask the original complaint, the patient 
referring his principal pain and discomfort to these sympathetic disturbances. 
'l'here is often a dull aching fixed pain at the lower part of the lumbar spi ne, 
and more frequently opposite the sacrum or the sacro-ili:1c articulations on 
either side; this is sometimes very severe, perhaps down the thigh, or round 
the groins i irritability of the testicles may come on, or irritation about the neck 
of the bladder, causing the frequent desire to micturnte, and increasing the 
patient's sufferings by the straining that takes place. 'Ihe !!Cneral health now 
suffers, the patient may become emaciated, and the countC'n:rnce often presents 
a peculiarly anxious, drawn, and care·worn look. 

The symptom, howenr, that first of all, and most prominently fix es the 
patient's attention is hemorrhage. This varies greatly in quantity; at first it 
may merely consist of a few drops falling after the passage of a motion, or the 
cylinder of freces may be stained on one side by a streak or spots of blood, or it 
may amouut to se\·eral ounces or even pints. 

""hen moderate in c1uantity it often affords relief to the other local symp
toms, and seldom prons injurious from the quantity loct at one time, but if 
profuse and occurring at short intervals, its effects on the constitution may be 
alarming. 

The ltemorrlwidal flux is connected with, and in the gre::it majority of cases 
dependent upon, the ex istence of distinct hemorrhoidal tumors. Occasionally, 
however, it appears to occur when there is no distinct separate tumor projcct-

!~fu~~~~=n~~ear~~ 1:~~~e~[io~h~f' 1~:~n :~~~= ~/t~1~ ~:u~~~~e m0ea1~bra\~::~ ~~~el~:~·:! 
part of the rectum, from which the blood exudes in drops. 

It is frequently u.shered in by an exacerbation of those symptoms that com. 
monly accompany piles, such as a sensation of fulncss, weight aud tension about 
the parts. But the symptoms that precede its occurrence are often much 
more imperfectly marked than is usually stated, and are frequently absent 
altogether. 

'.J.'he flux may be periodical, occurring: every month, or at inter\•als of two, 
three, or six mouths, remittent .or intcn.nittcnt) w.hen one~ it has set in~ it 
usunlly continues from three to six days, mcreasmg m quantity up to the third 
or fourth day, and then lessening. 

When moderate in quantity and short in d1:1ration, it is often a souree of 
relief to the patient; but if a. very large quantity be lost at one time, or if it 

f::;i~~~if~~:~~e1~~~n a b~er:;d~x~1::s~v~a;,:a~sti~~u:! 1;n~·0~~et~i1~~~~ ~~,;~;~~~cir~ 
may become much debilitate~; nervous h~adaches, J~allo~, palp1tat.1ons, sync?pe 
may result. I~ s~me cases, 1t has .been .said, that .this d1schar¥e JS of serncc, 
acting as a denvat1vc, and preve11t1ng d1~eases falh1!g.on more 1mporta11t parts; 
it has especially been looked upon, aud, doubtless 1s 111 niauy ea!:les a safcguarJ 
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from apoplexy an<l visceral congestions and obstructions, more particulnrly when 
occurring in plcthoric and corpulent persons who habitually live too high. In 
other cases it may be considered as critical, more especially when occurrin.~ 
about the cessation of the menstl'Ual period. 

The color of the blood most generally is florid, as if it came from the small 
:irteries or capillaries of the part rather than the veins. It would appear, as 
if in consequence of the over-distended and varicose condition of the veins of 
the part, the onword flow through the arteries and capillaries leading to them 
was obstructed, and that in consequence of the accumulated pressure on these 
~:~~~~s the~r parietes gave way1 allowing the florid blood to escape from the 

V cry commonly the internal piles when brought down, present a somewhat 
granular surface, in consequence of ulceration havin~ taken place, and the 
whole surface will be seen to exude blood in drops . In other instances again, 
the blood appears to come from a cavity in one side of the hemorrhoid, as if 
rupture had occurred from over-distension at that part. Occasionally, how. 
ever, the fl.ow of blood is so rapid and copious that it could not be supposed tq 
come from exudation, but would appear to depend on rupture of the vessels of 
the part. 

'l'he 110morrhoidal flux may be accompanied by, or alternate with a thin 
glairy mucous discharge from the rectum and diseased structures; this would 
appear to be nothing more than hyper-secretion of the membrane, in conse
qut'nce of the irritation set up by the pressure of the piles; it is seldom in 
sufficient quantity to produce much annoyance, or to be of much moment to the 
patient. 

Piles arc not uncommonly complicated with other diseases of the rectum, such 
as fissures, fistula, or prolapsus; when connected with fi:;~urc, the hemorrhoid 
often, as l\lr. Syme has remarked, assumes a peculiar form and appearance, 
presenting itself as a small red-colored body, like a pea in size, firm, and seated 
at the base of the fissure, which it often conceals; to a practised eye, howenr, 
the presence of a pile of this peculiar color and shape is -sufficient to indica1e 
the existence of the fissure 

In that form of fistula in which the aperture is near the anus, one or more 
external piles of small size are often found situated at the orifice of the fistula, 
and prolapsus rarely, if ever, is met with in adults, without the slmultaneous 
occurrence of piles. 

Termiuati011s.-Hemorrl10idal tumors may terminate by s11bsidc11cc, coogu
lutio11, s11pp11Mtio11, and sphacelus. Complete subsidence of the pile can only 
take place when the disease is of recent occurrence. "·hen of long standing, 
and after it has been exposed to successive attacks of inflammation and rnrges
ccnce, it never subsides completely, and the cellular tissue and muco-cutaneous 
structures becoming hypertrophied, form elongated pendulous flaps around the 
margin of the anus. 

Coagulation of the contents of the lJile is the result of inflammation having 
taken place in it, and probably terminating in plastic effusion, by which the 
vessels leading from it arc obstructed. When it takes place, the tumor, after 
more or less active inflammation, becomes hard, incompressible, and indolent, 
permanent in size, and of a purplish or plum-color. 'l'he coagulum thus funned 
may remain persistent, may excite suppuration, or may be absorbed, the hyper
trophied tissues forming one of the usual anal folds. In some rare instances 
the eoagula may become converted into structures resembling phlebolitcs. 

Coagulation more frequently takes place in exterual than in internal piles, 
owing to the great impediment in the return of the blood from them, and to 
their greater liability to inflammation, their exposed situation leading them to 
be bruised or otherwise injured; when it occurs in internal piles, it mo~t com· 
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monly affects those that are of a columnar or longitudinal shape, and least fre
quently the globular vn.riety. 

Suppuration is not an uncommon termination, if acute inflammation ha•o 
been set up in external piles, more especially in those that ha\·c prcviou(o:.ly been 
coagulated; ,~·hen the abscess is discharged, small coagula. C)':capc with its con
tents, the canty granulates, and becoming obliterated, the pile is cured. 

In so1~rn rare ca~cs, w~en there is much elongation of' the mucous membrane 
from winch the pile ~prmgs, prolnpsus of that membrane and of' the piles may 
take place, which being grasped after it has descended by the contraction of the 
sphincter, the same effect may be produced as if a ligature were applied; the 
tumor becomes much swollen, hard, livid, and tense, there is much conslitu· 
tional disturbance and restlessness, but after a few days all the symptoms are 
relic"\'ed by the part that is constricted sloughing and dropping: off. 

rrhe diagnosis must be regarded in two points of view :-lst1 as concerns the 
hemorrhoidal tumors; and, 2d, with reference to the hcmorrho idal flux. 

Hemorrhoidal tumors must be diagnosed from prolapsus ani, polypus of the 
rectum, and condylomata about the anus. 

l;rom prolapsus, the diagnosis is not always easy; indeed, the two diseases 
are so generally associated, that it is of little moment to attempt. it. 

In true prolapsus, ocular examination will suffice to distinguish the membra· 
nous wall of the intestine, formin~ a smooth, rounded, and somewhat. lobulated 
i.mnular protuberance, from the isolated tumors of ]J iles. In polypus. the hi~tory 
of the case. the peduneulated and solitary character of the tumor, its l:\r).!'e size, 
aml comparati\'cly sli~ht tendency to periodical hemorrhage, will enable the 
surgeon to make the diagnosis. From condylomata the diagnosis is easy; the 
soft, flat, mucous, and wart.like character of these growths, their history, and 
their occurrence at other points, as the perineum, scrotum, vulva, and buttocks, 
will enable the surgeon to distinguish them without any difficulty. 

The hemonhoidal flux must be distinguished from other intestinal l1cmor· 
rhagcs. This may be done by attention to the character of the blood, which 
will enable us in many cases to determine its source. " 'hen from piles it. is 
liquid, of a more or Jess florid color, and not unfrcquently is <1uite bright, stain. 
ing or coating the freces rather than being mixed up wit.h them. Whcn 1 on the 
contrary, the bll)od is poured out at some higher point in the intestinal canal 
than the usual scat of hemorrhoids, it is of a. dark soot.y chani.ctcr, mixed up 
with liquid frecP.s either in a diffused form, or in small black coa!.{ub, and no 
fresh or bright blood will be visible . Digital exploration of the rectum in cases 
of piles, anJ the presence of symptoms indicating: the existence of mischief at 
a higher part of the intestine than the anus in cases of mclrena, will abo serve 
to point to the scat of the flux. 

'l_'reatment of Piles. - In conducting the treatment of a case of piles, that 

~:;~:i~n r:C!~ir~~~.c~~~n~~~\~~~~f~~~'~:c,uh~~ ~1~ s~.\~:~1::m1,1~~ 1~~~1~~c~:1 ~:~~~:0~f 
remote visceral° obstruction and disease, the removal of which may alone be 
sufficient to accomplish its cure, wit.bout the necessity of any. local interference; 
or should it be thought necessary to have recourse to opcr~t1ve procedure, th,~t 
this must be made secoadary to the removal of those eoud1tions that have pn· 

~~~:i'k·c~~~~:~;~~ ~~l~s~~~~;~}~~·~, ~~~stdi~~ta:~~~i::rc~:c l~t: 1~~r::!~!~~~! ~~~se;:~ 
moval of those constitutional conditions or v isceral obstructions that O<'casion th~ 
disease, together with any topical appli~ations tha.t may be considered nc~cssar~; 
and, 2d, with reference to the operative procedures that may be required for 
the removal of the affection. 

1st. 'fhe constit.utional management of piles necessarily ''arics consi d~ra.b ly~ 
accordin(J' to the condition of t.he patient in which they occur, and the v1sccra l 
oLstruct~n to which they may be referable. 1'bus, when occurring in dcbili~ 
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tated persons, apparently from relaxation of the vessels, most benefit will be 
derived by a mild tonic and nutritious plan, at the same time that the bowels 
arc kept regular by some of the aperients that will immediately be mentioned. 
In these cases, also, much advantage is often obtained by the administration of 
the confection of black pepper, which acts as a useful local stimulant to the 
v~ss.els of the rectum. In the great mnjority of instances, however, more par
ticularly when occurring about the middle period of life., piles are connected 
with a plethoric state of system, and obstruction of the n.bdominal viscera. 
Under these circumstances, our efforts 8hould be directed to the reduction of 
the plcthoric condition, by putting the patient upon u proper regimen, prohi
biting the use of stimulants, and lessening the quantity of animal food that he 
is in the habit of taking. When the piles arise from the pressure of a gravid 
uterus, or other abdominal tumor, little can be done, except, by local palliatives 
and mild aperients, to moderate the inconvenience attending them. 

In all cases of piles, but more particularly in those arising from hepatic ob
struction, mild apcrients are of essential service; by removing feculcnt accumu
lations, and establ ishing a free secretion from the intestinal surface, they tend 
materially to prevent congestion of the portal system. At the same time, drastic 
purgatives of all kinds should carefully be avoided. 'l'hc most nseful aperients 
arc the electuary of senna, sulphur, and castor-oil, one or other of which should 
be taken regularly, twice or thrice a-week at bed-time, in as small a quantity as 
will be suffic ient to keep the bowels free. In many cases the confection of 
senna may advantageously be given in combination with precipitated sulphur 
and the bitartrate of potass, equal parts of each of these being made into a mass 
with twice their quantity of the confection and a little syrup; of this electuary 
a dessert-spoonful may be taken every night or every second night. lf there 
be a. relaxed condition of the rectum and anus conjoined with the piles, as not 
unfrequently happens, in old as well as in young people, the administration of 
an electuary composed of equal parts of the confections of senna and of black 
pepper, or of cubcbs, will be found very useful. In fact, in all cases in which 
the blnck pepper is administered, an apericnt should be given from time to time 
to prevent its accumulation in the large intestine. When the liver is much 
obstructed, the treatment should be spec ially directed to the relief of this organ; 
with this view, a. course of Plummcr's pill, followed by turaxacum, nnd, in 
relaxed constitutions, the mineral acids, will be found especially servicable, at 
the imme time that the bowels are kept free by gentle npcrients. 

'l'he habitual use of lavcmcnts, consisting either of soap and water or thin 
gruel, will be fou nd advantageous in many cases of pil es, though in some they 
appear to irritnte, and rather to increase the disease. When the piles occur in 
relaxed constitutions, the lavement should be used cold; but when the patient 
is of full habit of body, a tepid one will usually be found to agree best. In the 
general management of piles it need scarcely be observed that any habits which 
favor the disease should be sedulously a.voided. 

The local treatment of piles is of considerable importance. The parts should 
be regularly spon::ed with cold water, morning and cnning. If there be much 
relaxation, and the piles are internal, benefit may result from the employment 
of some astringent injection, such as a very weak solution of the sulphate of 
iron, or of the tincture of the sesqui-ehloride, a grn in of the first, or ten drops 
of the second to an ounce of water; of this about two ounces may be injected 
every night, and left in the rcC'tum. The application.of an astringent ointment, 
:mch as the ungucntum gallro comp., will be attended by much benefit, or the 
employment of the anodyne and astringent suppository already recommended. 

If the piles become inflamed, the patient should keep his bed, and leeches 
s;hould be freely applied around, but not upon the tumors. Tepid lotions, 
poultices, and poppy fomentations, must be assiduously used, a very spare diet 
".'ujoincd, and the bowels opened by mild salir:e aperieots. If a coagulum form 
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in an external pile: as the result of inflnmmn.tio n, the tumor sl1 ould be bid open 
with a lancet, and its contents either squeezed, or turned out with the flat cud 
of a director. If abscess form, it must be p'..incturcd in the usual way, and the 
part afterwards poulticed. Should strangulation of the piles take place, the pro
truded swelling must be returned by gentle steady pressure aud the part after
wards well poulticed. 

~d. Upcratio11.-Thc means above indicated arc usually sufficient in ordinary 
cases of piles; but if in consequence of the inconvenient size that the disease 
attains, die g:cncrnl irritation and local unea!:.incss to which it gives rise, or the 
abundance of the hemorrhage being such as seriously to interfere with the 
hralth of the patient, it will become 11eeessary at b~t to have rccour5e to ope
rative interference, with a view of removing the di~cased structures. No ope
r;ition should ever be undertaken whilst th!.! pile is in an inflamed state, lest 
uuhcalthy iufb.mmatory action to an undue extent be set up in the pan; it is 
also well to get the }Jatlcnt's health in a good state, as erysipelas may otherwise 
follow these operations, and before proceeding to them, care should always be 
taken that the bowels have been well opened. 1'herc are three 1>lans of treat
ment adopted by surgeons for the removal of piles, viz., the excision of the 
tumor, its strangulation by ligature, or destruction by caustics. These methods 
of treatment should not be employed indiscriminately. The first is alone appli
cable to external piles, the two last may be adopted in the internal form of the 
disease. 

The removal of external piles is readily effected. 1'hc tumor s11ould be seized 
with a rnlsellum, or hook, drawn forwards, and snipped off with a pair of knife
cdged scissors, cun·ed upon the flat. .At the same time that the external piles 
are removed in this way, any pendulous flaps of skin in their vicinity should be 
excised, lest they become irritated, and constitute the basis of a fresh pile. 
After the excision of external piles there is usu~1lly Lut trifling hemorrhage, 
which may readily be arrested by the application of cold lint, or a pad and T 
bandage; should nny small n.rtcry bleed, it may be pinched and thus stopped. 

l11tenwl piles should only be rcmo\·ed by the ligature i in fact it may be laid 
down as a rule in surgery, tbn.t a.II cxternn.I piles should be cut off, and all inter
nal piles tied. 'Ihe reason of this difference in the practice to be adopted, 

ri~~~~t~1fo ~c~1~r;.l:~~~si~i~~~t~~ea~:s:~ ~:tb~~~\~ntl~~e1~:,~~:.'.1 0i·1~~cb~~~~,n~ t~:~ 
follows the excision of an external pile is not only small in <1uautity1 but may 
readily be arrested by cold or pressure. " .ith internal piles, howcyer, it is dif
ferent; these tumors are not only more ya:::.cular, being of~en fod ~ya large ce1~
tral arterial twig, but are deeply seated, and do not readily admit of the appli
cation of means for the arrest of the flow of blood from them. So difficult is it. 
to stop the blecdi1~g from an internal pile in some caf:es, that patients ham 
actually lost their ltves from this cause after its excision, even in the liands of 
some of the most distinguished surgeons. The excis ion of internal piles hm1 
consequently been very pro~erly aband~ned. . . 

The operation for the ligature of nilernal piles may most convcn1cntly be 
conducted in the following manner :-The paticut having had his bowels clc::ircd 
out by a dose of castor·oil on the day prcccdin3 that fixed for the operation, 
shoul<l have an abundant lavc111c11t of warm water administere<l about an hour 
before the suro-eon arrives, and he i;hould then be directed to sit for h;ilf un hour 

~: :s b:~:~u~:c ~~~r :il~:~o c~~~~~,~~1; h'~r;:·:~c:,11~f:~;~~)~,o;~·: :i~o~~1: ta;nl:i~~1~~ 
the bed on bis left side, with the natcs well prOJeCtlll~1 the surgeon then seizes 
the most prominent pile with a h?Ok! rnlscllum,_or broad-enJ~d for~cps (fif!'. 
332), draws it well forwards, and tics its base a~ t1g~1tly as possible wi_th a thm 
whip.cord ligature. Uc does the same t? one. pile after the other, until a.II_ that. 
cau be met with have been strangulatP.d in this way. In some cases the pile ui 
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so broad at the base that the ligature will not include it wilhout tr;rnsfixion; 
when this is required, it may usually be done rcudily enough by mcuns of a 

nevus needle, or by the instrnment 
Fw. 332 represented in the annexed figure FIG. 833. 

(333), Bushe's needle, wl1ieh consists 
of n. steel shank, fixed in an ivory 
handle, and ha\'ing its free end pcr
f'orate<l for the reception of a .needle 
eye near its point. The adYanlaf!e 
of this instrnment is that not only is 
the angle formed by the needle aud 
the shank a, very convenient one for 
passing a. ligatu re through a pile in
side the anus, but more particularly 
that as the needle can be dehiched, 
it may, as soon as it is carried across 
the base of the tumor, be separated 
and so "llithdrawn more readily than 
it otherwise could. If the pile is 
longitudinal it may be deeply notched 
in a. direction upwards at its lower 
attachment, and the ligature ti ed in 
the groo\·e thus formed. In what
e\'er way the ligatures are applied, care should be taken 
th:i.t they are tied as tightly as possible, so llrnt the piles may 
be effectually strangled at once, as in this way they .:;epa
rate much more readily, and with far less 1min to the patient 

tl1nn if loosely tied. When all the tumors requiring ligature hnye been tied, 
the ends of the threads must be cut off close, and the strangulated mass pushed 
back into the bowel. If there be any external piles, these must now be cut off, 
for unless this be done they become irritated, swollen, and inflamed by the pre
sence of the ligatures, and constitute a source of much distress. 'Ihe 1mtient, 
must now return to bed, and should keep the recumbent posture until the liga 
tures separate, which usually happens from tllC sixth to the eighth dny, "·hen 
an ulcerated surface will be left, which, however 8pecdily closes and contracts. 
In some cases this process may be facilitated by the application of the nitrate 
of silver through a. speculum ani. On the second day after the operation, the 
bowels may be opened with a dose of castor-oil. In the after-treatment of the 
case, care must be taken to prevent the recurrence of those causes that gaye 
rise to the affection in the first instance. After piles have been tied, rnorc par
ticularly if they arc seated towards the :rnterior part of the rectum, tliere is fre
quently great irritation set up about the neck of the bladder, so that the patient 
experiences difficulty in passmg his urine, and sometimes suffers from complete 
retention; a. wal'm hip-bath, and a full do.:;e of hyoscyamus and nill'ic ether 
will usually relieve this, and enable the ul'ine to pass. Jn some cases when the 
external piles are very large and vascular, and the patient debilitated, the ordi
n~ry rule of cutting them off may advantageously be de\·iatct.I from, and a com
oination of the treatment by excision and ligature be adopted. lu fl.uch cases, 
an incision may be made through the integuments merely, and then the piles 
tied in the course of the groove thus formed. By these means the pai n and 
constitutional disturbance consequent on the inclu~i on of a portion of the inte
gument in the ligature is avoided, at the same time that the risk of hemorrhage 
i~ not incurred. 

Treatment by camtics. - In certa.in kinds of internal pilef!, the application of 
.)itr!c acid has been recommended by l\lr. Ilouston of Dublin, and :.\Ir. H. Lee, 
nnd may certainly a<lvantageously be adopted. It must not, however, be applied 
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to the c~ternal or the intcro--cxternal pile, as it will produce extreme irritation, 

~~}y~an i: ~sc ~~;:~~r:~~ ~t: ~~-~~1~~~;e :~:, t~~v1ii1~;t~~1c ~.1;c~,;~~:~a!u~~ac:c~~~~; 
tlus. mo<le of treatment is uscful 1 as in these cases it appears, by destroying a 
portion of the mucous membrane, not only to cure the pile 
t? which it. is ~pplicd! but by procluci.ng an ulcer, to gi\'c Fw. 334. 
nse to a c1catnx 1 which by contr:i.ctmg1 consoli<lntcs the 
parts in its vicinity, nnd so lc:"scns the relaxed state of 1hc 
rectum, which favors the hemorrhoidal tendency. '.l'hc neiJ 
ma): mo.:it ~onnniently be applied through a speculum :mi, 
hanng a c1rcular aperture on one side (fig. 334). 'J'his 
should be introduced well oilcJ, until the pile project in the 
opening in it, when it. must be freely rubbed with a piece 

:.~:!~~,~~-\~:!h;~!~,:~~!~'.~1~ ~;:~:t£~:~:~i~~l~~~1::1:~.;~:~.::; 
~,~1:1:~~c;,:ad~~1:~ i~ics~~~~:s ~'l~~~r:~c1~tr;::~~~ngT~c r: ;:P~r~~~i~~; 
of the aci<l occasious but little pain when made fairly within 
the rectum, hut if a drop of it accidentally come in contact 
with the muco.-cutaneous surface, a Yast deal of irritation 
and inflammation arc excited. This plan of treatment, 
though u~eful in particular forms of pile, as when the tumor is ~ranular or flat, 
so as not to adm~t of ready removal by the ligature, shoulJ not I think be prac· 
tiscd when the ligature can be employed, U!:\ it is by no means so cerh:iin a mode 
of treatment. lt cannot be considered alto.;rcther devoid of risk, for I haxe 
known one in!:>t:rnce in which fatal ery::iipelas followed the cauterization of piles 
with nitric acid. 

P1·1lrillls aui is often an extremely troublesome affection, the itchiug and 
general irritation about the anus being almo~t unbearable. Jn m:rny instances 
it appear . .: to be a tmc prurigo of this pa.rt; in other cases it :.ippea.rs to be con
necte<l with the irritation of external piles, worms, or some ::;imilar affection. 
The treatment must in a great measure have rcforcncc to the cause. If there 
Le an external pile, the removal of it, or if worms, their expulsion, will pro
bably cure the disease. If it arise from prurigo, it will require some special 
treatment. In some cases the arscnical preparations will be found useful, 
together with the local application of chlorinated lotions, or thot:c containing 
hydrocyanic acid. 

Prolopsus m1i consists in a protrusion of the mucous membrane of the rcctu111 
through the anal orifice; the cellular tissue that lies u1u.lcrneath it bcin~ also 
in the uinjority of instances much thickened and elonµ::.1ted. In the ordinary 
prolapsus the muscular structures of the gut are not prulruded; but yet it has 
occasionally happened that the muscular coat has descended with the mucous 
membrane, an inn1gination of the bowel takin~ place, which constitutes a 
different and far more serious condition than the ord111ary probpi-;us. 

!Jrolapsus not unfrcqucntly occurs in children, ei-pccially lllO::ie who are feeble, 
or who suffer from tuuch irritation of the digestive or urinary organs. In weakly 
pereons generally there is a natural tendency to prolapsus, the slight protrusion 
of the lllUcous membrane that takes place during defecation being increased by 
any constitutional condition that gives ri~ to :.lluny of the mu:.cular s~·s~cm, 
wore especially if irritation of the intestinal mucous membrane b? COHJ0111C'~1 
with this, as in dysentery, chronic diarrhea, &c. So a!!ain the habitual consll· 
pation often occurring in persons of a relaxed habit of bo<ly, apparently.pro. 
cceding from want of power in the rectum to expel its contc.nts, and rcquLl'lng 
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constant straining at stool, predisposes to this affection. It is especially common 
tn those who labor under stricture, stone, or any other disease about the urinary 
organs that requires a considerable effort to be made in expelling the contents 
of the bladder. In persons whose constitution has been rcb.xed by a. long rcsi· 
dcncc in India, this disca~e also frequently occurs. In other cases again, and 
indeed most usually, the prolapsus is associated with piles, the weight and drag
ging of' the hemorrhoid drawing down the mucous membrane with it. '!'his is 
especially apt to happen when there is a ge neral hcmorrhoidal tendency about 
the anus. In fact the causes of prol:lpsus may be summed up under three 
heads. 1st. As dependent on simple relaxation of tissue, such as is met with 
i11 children and weakly persons. 2d. As owing to sympathetic irritation, as in 
chronic tcnesmus, stone in the bladder, &c. And 3d. As being associated with 
a hc111orrhoidal condition of the Yessels of the part. 

Prol:tpsus is readily recognized. It consists in the protrusion of a ring of 
mucous membrane of a red or purplish color, and having a somewhat turgid 
look, rather lobulated in shape and varying in size from half a walnut to a small 

orange (fig. 335). rrhe mucous 
Fto. 335. membrane covering this ring will 

be found to be continuous with 
that investing the sphincter, and 
this constitutes the mark of dis
tinction between the ordinary 
prolapsus and the invagination 
that has occasionally been met 
with of the whole thickness of 
the gut; for in this affcctiou, 
which is extremely rare, there is 
a deep and distinct sulcus be· 
tween the protrusion and 1he 
margin of the sphincter. In 
prolapsus there is, when 1hc pm· 

trusion is down, a. dragging and smarting sensation, often attended with a good 
deal of spasm about the neck of the bladder, and not unfrequcntly with symp· 
toms of stricture. In chronic cases, the anal aperture will appear to be perma· 
ncntly relaxed, and on introducing the finger into it, it will be found to be 
widened and weakened. The folds of skin in its neighborhood will be seen to 
be relaxed and elongated, radiating from it as from a centre; they are commonly 
bluish, soft, somewhat swollen, and pendulous, and often the scat of a good deal 
of irritation. The protrusion at first occurs only after defecation nnd then 
readily goes bnck of itself, or is reduced by the exercise of steady l'rcssurc 
upon it; after a time, however, it will come down at other periods; thus it may 
protrude after riding, wnlking, or e\•en st.anding, and is returned with much 
difficulty. 

Strangulation of the prolapsus may occasionally occur if it is allowed to pro
trude for a considerable length of time without a proper attempt being made 
to push it back. It then becomes swollen and livid with great pain and tcnes
mus, discharges a fetid ill-conditioned pus, and may e\·cntually fall into a 
sloughy suite. 

'l'he treatment of prolapsus may be said to be palliative and curative. The 
pfllliative treatment consists in the first place in reducing the tumor when pro· 
truded . 'l'his, under ordinary circumstances, the patient docs for himself, but 
if it becomes congested it requires the help of the surgeon to put it back. This 
may occasionally be readily done by laying the patient on his side, or making 
him lean over the back of a chair, and then greasi ng the mass with some oi l, 
seizi ng it with a soft towel, and by gradually compressing it, work it back. It 
m:i.y be kept up b¥ the patient wearing a belt with a pad and elastic support. 
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Oliv~-shaped pewter pessaries are occasionally employed, with the Yiew of prr:
ve!1ttng the protrusion, but I have never seen them of any service, the sphincter 
bc1~g ~s~ally too relaxed to keep them up, and their pressure appearing to 
excite irntat1ou. 

The regulation of the bowels is as important in cases of prolapsus as in piles. 
It is usually best done by the administration of those laxatives that have been 
recommended for the latter disease. It is a good plan in prolapsus to ge t the 
patient to have his daily motion at bed-time instead of at. the usual hour in the 
morning, the recumbent position and the uni fo rm temperature of the bed pre
venting that irritation of the sphincter and spasm of the anal muscles that 
commonly continues for some time after the reduction of the prolapsus, and which 
is a source of great discomfort when occurring in the early part of the day. 

The relaxation of the mucous membrane of the rectum that essentially con
stitutes prolapsus may often be ob,·iated by astringent inj ections or suppositories. 
The best injections are those of the sulphate of iron in the strength of from one 
to three grains in an ounce of water thrown up in small quantities suffi cient for 
the bowel to retain. In children, injections of this kind, conjoined with regu
lation of the bowels by mild aperieuts, the administration of a moderate quantity 
of unstimula.ting food, and afterwards the employment of tonics, will commonly 
remove the disease, unless it arise from stone in the bladder, or some other 
affection inducing much and continued straining. In mild c;ises of prolapsus 
in adults, conjoined with a relaxed state of the mucous membrane of the rectum 
and relaxation of the sphincter, the use of the iron injections will be found 
particularly beneficial, at the same time that the action of the bowels is regu
lated by means of au electuary taken in the morning or at night. By thus 
giving tone to the bowel, at the same time that constipation is prevented, the 
disease wit! occasionally undergo a cure, provided it be not associated with any 
affection io other organs. 

In those cases in which the prolapsus is hemorrhoidal, the protrusion being 
dragged down by the weight and strain of the pile, the same treatment must be 
adopted as has been recommended fo r the latter disease, and usually after the 
l i~ature and removal of the pile1 the prolapsus will be cured. In slight cases 
of prolapsus, in which the disease appears rather to be owing to the relaxation 
of the sphincter and of the tissues exte rnal to it, the muco-cutaneous intci?'ument 
hauging in loose and pendulous folds around the anus, considerable benefit will 
commonly result by snipping off these pendu lous flaps of sk in ; the cut surface 
that is left cicatriiing, anJ by its contraction bracing up the part, and thus pre
venting its further protrusion. These pendulous flaps are be;:t removed in a 
radiating manner from the anal orifice, with curved knife-edged sc_i ssors. 

When the prolapsus is considerable, and if the ordinary palliatn·e treatmen t 
has, after a proper trial being ~iyen iL, failed in effecting a cure, it will be neces
sary to remove the protruded mucous membrane by operation. This should 
always be done by the application of the ligature; excis ion, though easy, being 
objectionable in this as in the case of piles, on account of the danger from 
hemorrhage. 'l'he ligature should be applied in the fo ll owing way : -The 
patient having had the bow~ls fr~ely ope.ned on the prec~ding day, ~nd an enema 

~~ ~~i:~:;~~;n0;~:r n~r~~~~e o~l~~c;:~J~;~~~odu~~c::d ~n~~c~~~yt~1~~~ o~:r s~i~:~ 
with a pair of broad-ended forceps, such as are represented, fig. 332, and drawn 
well forwards . 'l'hc base must next be firmly t ied with a strong piece of whip
cord, and & sin~ilar proce5s repeated on the opposite side of th; an.us .. Rho~ld 
there be any difficulty on account of the shape of the protrusion rn lif!:iluring 
the base firmly, this may be obviated by tran !:6xing it with a hemorrhoidal 
needle, and tying it on either side. I think, however, that it is better, if pos-

~~~~~ t~r~;:~~i:noi;e~ut~!d i,~~~e tr11~<l~o~:S1 ~hl!g;!~;~n:i0~~;!1 ~~ ~~i~uctu~h~~:' ~,~d 
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an opiate }lill administered, so as to arrcP.t all peristaltic action for a few day~. 
Should the ulcerated surface show any difficulty in healing, it :-:hould be touched 
with the nitrate of silver. '.l.'his operation always le:wes a permanent cure. 

The ligature of prolapsus1 like that of internal piles, is not Yery painful, and 
for it chloroform need not be adrninistcrC'd; indeed, it is, perhaps, better that 
it should not be given in these cases, as the protrusion is apt to slip up under 
its influence, the patient not being able to exercise the proper cxpulsive efforts. 
But as the excision of the external flaps and piles is attended by very sliarp 
sufferinµ:, it is as well to administer the anresthetic at the time that they arc 
being rCmoved 

Should a prolapsus become strangulated, it would be necessary to try to reduce 
it through the sphincter by the employment of the taxis; if this cannot readily 
be accomplished, free incisions may be made into it; if it be not rcduced 1 it 
will slough away, and thus undergo permanent cure. In some rare ca:-:es1 a por. 
tion of invaginated intestine descending through the anus has become stnrngu. 
lated; in such cases as these, reduction must be effected if possible without, but 
if necessary with, division of the sphincter. 

Fistulous openings occasionally occur between the rectum and the bladder in 
men j or between this gut and the Yagina in women. 

The reclO·t·esicolfist11lce arc of very rare occurrence, and usually result either 
from organic disease of a cancerous char::icter, establishing a communication 
between the rectum and the bladder or by a wound of the gut during tlie opera· 
tion of lithotomy. In these cases the urine escapes per an um in greater or less 
quantity, occasioning constant irritation or excoriation of these parts, with a sort 
of liquid diarrhea, and the wet state in which the patient is kept by the drib. 
bling of urine ~ivcs rise to an offensive ammoniacal odor about liim. If the 
<:ommunication between the rectum and bladder be a free one, foculent matter 
and flatus get ad111ission into the urinary orgn11 1 and escape from time to time by 
the urethra.; perhaps C\'en more abundantly than the urine doci:- per an um. This 
is especially the case when the fistula. is carcinomatous, and it ii: rem;irkable how 
little irritation is often set up by this admixture of fo~ces with urine in the 
bladder. rl'he fistulous aperture in the rectum can always readily be detected by 
pasi:-ing the finger into the gut, or examining its interior with the speculum ani. 

If the disease be of a cancerous charactcr1 nothing can be done in the way of 
treatment beyond keeping the parts clean; but if traumatic in its origin, of 
small size, and more especially if it be recent, its closure may not unfrcqucntly 
be ::i.ccomplishe<l by touching it with the nitrate of silver, or a red-hot wire 
tlirough a speculum ani. In these cases, the platinum loop made rcd.Jwt by 
the galrnnic currcnt1 accordiug to :.'!Ir. l\Iarshall's plnn 1 might advantagcow~ly be 
employed. Jf, however, the fistula be of old standing, and the aperture large, 
cauterization would probably not succeed, and then pcrliaps the only mode of 
treatment that could be adopted would be to introduce a grooved ~taff into the 
urethra, and cut through the sphincter upon tl1is, thus laying the parts into one, 
and converting the anal into a perinea! fistula.; then by keeping the catheter in 
the bladder, and emptying this, granulations will spring up, and deep union be 
accomplished. 

Entcro-vaginal.fiMula.-lt has happened that a communication lias been set 

~Jl t~1~!u~:~~ t~l.1c ~;1~1~~ei ~;::~~n~o~~ty!~,e a~:~~\~~1~;. ar1~r~:t~~~a1~~;~ ui~1::~c~:~~~~~~ 
upon us incurable; for though some of the French surgeons, as Roux and Casa
mayor, have cndca\·orcd to establish by a deep and difficult dissection a commu· 
nication between the small and large intestine, the operation, as might ha>e been 
rxpccted, has 1n·ovcd fatal to the patient. 
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RectO·Mf!i11al fis.tula are usually the result of sloughing of the posterior wa~l 
of the vagina, in consequence of some undue pressure exercised upon it during 
parturition. 'l'he size of these fistulous openings varies greatly; sometimes there 
is merely a small perforation, at others there may be loss of the :rreater portion 
of tbe posterior wall of the vagina. Wha tever their size, they arc necessarily 
sources of very great discomfort and annoyance, both phj·sical and mental, to 
the patient. 'fhe recognition of the disease is of course at once made; the 
escape of freces and flatus into the vagina being obvious, and digital or ocular 
examination through the two-bladed speculum at once detecting the seat and 
extent of the uperture. As there is just the possibility of the communication 
existing between the Yagina. and the 11-mall intestine, it may be useful to bear in 
mind that when this has been the case, the feculent matter that escapes has been 
found to be yellower and less stcrcomceous that when the rectum is opened. 

If the fistula be small and recent, it may occasionally be closed by attention 
to cleanliness, at the same time that its edges are touched with the ,1itratc of 
silver, a hot iron wire, or the platinum loop. If it be ycry large, the greater 
part of the posterior wall of the vagina ha.Ying been destroyed, it will J>robably 
be incurable; but enn here the patient should not be left to her fate, and soma 
operation should be attempted which might lessen its size, even if it do uot com· 
pletely close it. The operation for the closure of u recto--Yaginal fistula consists, 
after emptying the patient's bowels by purgatives and an enema, in introducing 
a binlve speculum into the \·agina and through the opening in it, freely p:iring 
the edges of the aperture. The next poi nt is to bring it!! edges into apposition, 
and in doing this. the recommendation made by Copeland and llrown of dividing 
the sphincter ani should always be acted on, as it is a most important auxiliary 
to tl1e success of the operative procedures that are required; for as there is 
alwnys loss of substance in these fi;;rnlre, there is necessarily a great tendency to 
ten!.ion on their sides when any attempt is made to draw them together; aud it 
is al3o of importance that any muscular movement about the parts in the neigh· 
borhood of the fistula should be arrested, as this n.ight otherwise break down 
union after it had taken place between the edges. 'l'he sides of the fistula must 
then be drawn into appo;;ition by sutures introduced by men.us of the corkscrew 
needle, and knotted as in the operation for cleft palate, or by means of the bead 
suture. The success of the operation depends not only on the JJrOpcr complc· 
tion of the steps of the operation, but greatly on the after.treatment. '!'his 
should consist in the admin istration of opium, to prevent the bowels acting for 
several days; indeed, until union has taken place between the edges. They 
may then be moved by mea.ns of laxatives and oleaginous encmata carefully 
ginn. During the treatment, the parts should be disturbed as little a.s possible, 
and the urine dra.wn off every sixth hour. 'J.'he patient must be kept upon 
a very moderate diet1 and the stitches may be left in fo r six or eight daye, 
when they must be cut out and carefully removed. Should any point of the 
fistub. not be closed1 the applicatiou of the nitrate of silver may induce proper 
union of it. 

The abdomen often requires tapping, either for ascites or encysted dropsy. 
The operation, which is perhaps the simplest in surgery, may be performed as 
follows :-The bladder ha.Ying been emptied, the patient is seated on the edge 
of the bed or of a large chair, or if very weak lies on the side, and has a broad 
flannel roller, split at either end to within six inches of the middle, passed 
round the body in such a way that the untorn part covers the front of the 
abdomen, whilst the ends which a.re crossed behind arc given to :m assistant 011 

either side, who must draw tightly upon them as the water flows. The surgeon 
then seating himself before the patient, makes a. small incision with a scalre l 
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into the mesia.1 line about two inches below the umbi1icus1 and through the 
opening thus made, he thrusts the trochar; as the fluid escapes, rhe patient 
often becomes faint, but this may commonly be guarded against by continuing 
to draw upon the bandage so ns to keep up good pressure in the abdomen. 
After all the fluid has escaped, the aperture must be closed with a strip or two 
of plaster supported by a pad and bandage. 

'l'he incision through which the trochar is thrust need not enter the peri· 
t-0neum, though if it docs it matters little. The trochar itself must be of full 
size with a well.fitting canula. Sometimes it is connnient to han one fitted 
with a stC1p·cock, to the end of which a vulcanized india.rubber tube may be 
adapted, by which the fluid is carrit:d quietly and without F:pl:ishiug into the 
pail destined to receive it. Should the particular character of the accumulation 
of fluid in encysted dropsy not admit of its withdrawal by an aperture below 
the umbilicus, the abdomen may be tapped in any other convenient situation, 
except in the course of the cpigastrio vessels . 

DISEASES OF THE GENITO-URINARY ORGANS. 

CHAPTER LVI. 

DISEASES OF THE BLADDER AND PROSTATE. 

lDIOPATBIO inflammation of the bladder is of rare occurrence; this disease 
most commonly originating either from traumatic causes, as from the pai:sage 
of instruments, the irritation of broken fragments of calculus, &c. 1 or it way 
arise from irritation produced by the application of blisters, the administration 
of diuretics, or directly from the extension of gonorrhea to the interior of the 
organ. 

The symptoms of cystitis consist not only in the loc::il pain and weight about 
the hypog::istric and iliac r7gio.ns1 wi~h ~en?erncss o~ pressure. in these situ::itions, 
and a good deal of const1tutio11al irr1tahon; but in the existence of extreme 
irritability about tbc bladder. So soon as a few drops of urine collect they 
excite so much irritation in this viscus th::it they cannot be retained, and are 
exp~Jled Ly a kind of spasmodic or convulsive cffort1 often accompanied by a 
good <leal ?ftene?mus and great euffering. The urin~ will.be foun~ to be high 
colored, mixed with more or less mucus or pus, and often trnged with blood. 

An acute attack of cystitis usually terminates in the chronic form of the 
diseaae, and thus gradually undergoes resolution; occasionally1 however, it 
terminates fatally, and when this is the case the patient's symptoms commonly 
assume an ataxic character, the tongue becoming brown and dry, the pulee 
rapid and weak, and the urino very offensive. On examination after death, it. 
will commonly be found that the inflammation of the bladder has gone on to 
gangrene of the mucous membrane, to diffuse peritonitis, or to the formation of 
abscess either in the substance of the wall of the bladder or between the 
bbdder nnd the rectum, with perhaps infiltration of urine in the deep cellular 
tissue of the pelvis or the perineum. 
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'l'he ti-co!nte11t of cjstitis is of a very simple character, the di~ease admiltin~ 
of little being clone in the way of medicines. The free application of leeches 
to the neighborho~ of the inflamed organ, long-continued soaking in warm 
hip-baths, the application of poppy fomentations or of laudanum and linsccd
mcal poultices, the injection of emollient cnemata, and the copious administra
tion of barley-water or mucilaginous drinks, will subdue the inflammation and 
afford the patient great comfort; to these means may be added the administra
tion of antim_onials with hen bane or opiates. The only salines that are of much 
use are the c1trat~ and nitrate of potass, and these must be gi\•en largely diluted. 

The acute cysutis commonly degenerates into the chronic form of the disease, 
or, as it is frequently called, the frritable bladder, though this may set in 
originally in a subacute form as the result of gonorrhea, in connection with 
gout, or from the presence of calculi. The symptoms in this affection are much 
the i;ame as in the acute variety, though necessarily in a minor degree; there 
is pain and a. sensation of weight on holding the water, a very frequent desiri:i 
to pass it, with paius about the pelvic region. This disease not unfrequcntly 
lasts almost an indefinite time, eventually degenerating into vesical wtorrh. 
This form of irritation of the bladder, though inflammatory, is usually ai:thenie, 
:rnd is principally characterized by an abundant muco-puriform discharge from 
its interior. 

It may arise from a great nriety of causes,- generally, an acrid state of the 
urine, or disease in the bladder, !uch as tumors, stone, or a fasciculated condi
tion of that organ, occasion it. In enlarged prostate and stricture it is also 
commonly met with. In some cases it would appear to arise from sympathetic 
causes; thus, the irrit..'ltion of a pile or fissure of the anus may give rise to it, 
or it may be dependent on renal disease. 

In vesical catarrh the symptoms are made up of local irritation and consti
tutional debility. There is frequent desire to make water, which is usually 
ammonia.cal and fetid, and is mixed with a 
large quantity of glutinous, stringy mucus, FIG. 336. 
which gives it a turbid appearance. The 
urine, on standing, separates into two parts, 
the upper being clear, but the lower con
sisting of a thick, viscid, slimy or gummy 
mucus, often semi-opaque and purulent in 
appearance; it sticks tenaciously to the 
bottom of the pot, and when poured out 

~~~:s [~;'i~). et~~s !~tc~0~i'xe~r;i~~ 
urinary deposits, more especially of a 
phosphatic kind. 

This chronic form of inflammation of 
the bladder is not unfrequently fatal, death 

~;~~11!~dg c~:~~:~~l!y t~!tl~~~1~~tb1::o~~n: ~ ~ O 
brown and the pulse feeble, and these are 
usually associated with urinary poisoning 
of the blood, the mental manifestations l. 1. Mucus. 2. Epithelium. 3. Pus. 
becoming dull and obscured, and the body 4, "Organic Globule~," met with in tho 
emitting a strongly uriuous odor, and the urine. 
skin a dense, clammy sweat. . . . 

On examining the bladder after death rn such cases, great thtckenmg of. the 
muscular coat of the mucous membrane will usually be found, together with 1i 

dilated and tortuous condition of the veins ramifying upon it, the blood con
faincd within which is peculiarly black. Abscesses may be found in the walls 
or outside them. circumscribed and bounded by plastic matter. The mucous 
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membrane is thrown into folds and ridges, which bcco1~e thickened and hard· 
ened, having irregular depressions between them, so as to cause the interior of 
the bladder to resemble somewhat the inside of one of the cavities of the heart 
with its projecting columnre carncre. This fasciculated condition is almost an 
invariable accompaniment of long.continued chronic inflammatory irritation of 
the bladder. As the organ becomes hypertrophied, in consequence of the con. 
tinuance of the disease, it usually becomes sacculatcd, the cysts forming at its 
posterior or lateral parts. The sacculi arc of two kinds, both of which 
are formed by projections between the fasciculi of the wall of the bladder. 
In the first and least common kind, the muscular as well as the mucous coat 
is pushed outwards. In the second form of cyst, the mucous ooat alone forms 

a kind of hernial protrusion (fig. 337). In the cysts 
Fw. 337. thus formed, accumulations of various kinds may take 

place: mucus, pus, sabulous matters, and even calculous 
concretions not unfrequently being met with in these 
situations. It is the retention of urine, mixed with 
mucus or pus in these cysts, where it undergoes dccom. 
position, that is a common cause of the great fetor of 
the urine in such cases. 

The treatment of chronic cystitis must be of a mode
rately antiphlogistfo character, so long as inflammatory 
action keeps up; when once this subsides and the dis

ease falls into an asthcnic condition, or degenerates into Yesical catarrh, the 
management of the disease must to a considerable extent be modified. In the 
early stages, whilst there is tenderness and inflammatory action, leeches, warm 
hip·baths, poppy fomentations, mucilaginous drinks with hcnbane, and some 
alkaline remedies, especially the liquor potassre largely diluted, will be found 
most useful, the bowels at the same time being kept open with castor-oil and 
enemata. 

When vesical catarrh has come on, and the di::;ease has lost its inflammatory 
character, appearing rather to consist of a.tonic exudation from the mucous 
membrane, a different plan of treatment will require to be adopted. In such 
cases as these the administration of vegetable astringents, as the uva ursi, buchu, 
or the parcira brava, with henbane and nitric acid, will often be of service. In 
many cases, however, most benefit is dcriv~d from the administration of the 
balsams, more particularly of copaiba. It may either be ginn with the liquor 
potass:::c, or may adrnntagcously be administered in combination with a few 
drops of spirits of turpentine; in the more adrnnced forms of the disease, when 
typhoid symptoms come on, bark and ammonia will be found most useful, 
together with the administration of the brandy.and.egg mixture. In these 
cases also it is of great importance to empty the bl:\dder, by means of the catbe· 
ter1 of the viscid mucus that accumulates in it, and the putrefaction of which 
tends to engeuder the depressed state into which the patient sinks. In some 
cases this may advantageously be done by washing it out with warm water injec
tions through a double-curr~nt catheter. In this stage of the disease benefit 
may occasionally be derived from the employment of very slightly ::astringent 
injections. Amongst the most useful of these will be found the nitrate of silver, 
in the proportion of one grain to four or six ounces of tepid distilled water. 
Sir B. Brodie has advantageously employed water very slightly ::icidulatcd with 
nitric acid. 

A peculiar form of chronic inflammation of the mucous membrane of the 
bladder is occasionally met with in strumous children, and appears to be an 
affection closely allied to the congestive and subacute inflammatory conditions 
of the different mucous membranes, as of the eyes, nose, and throat, that com
mC1nly occur in such subjects. In this disease the child makes water with great 
frequency and with much pain, the urine is offensive, and usually pbosphatic, 
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5nd not unfrequently there is a good deal of uneasiness complained of about 
the groins and along the penis. On soundi ng the bladder it will be found 
roughened, fasciculated, and often containing subul ous matters mixed with 
mucus; occasionally there is a good deal of ga.stro-intcstiaal irritation, and not 
unfrequently worms are present. 'l'he treatment shou ld consist in attention ti, 
the general improvement of the health of the patient, in the removal of intes . 
tinal irritation, the regulation of the digestive functions, and in the administra 
tion of copaiba in small dose:::, either alone or conjoined with a few minims of 
liquor pot..issre, at the same time that general anti-strnmous treatment must be 
properly carried out. 

irritability of the bladder in womm not unfrequently occurs, and simulates 
stone so closely that it is only after Ycry careful sounding that the surgeon is 
i;atisfied that no calculus exists. '.l'his condition appears to be dependent on a 
worbidly sensitive state of the mucous membrane of the urethra and bladder, 
that. may arise from a variety of causes; in some cases it is a truly neurotic or 
hysterical condition. In other instances it is sympathetic, being connected with 
some local disease of the genito-urinary organs, wi1h a \'3.Scular tumor at the 
me:ltus of the urethra, or some affection of the uterus, which will require to be 

~~~c!~ff~fet~:~.:~~~:,c~r~~1i:; 1fi,~~n:~ca c~~~::p:~~\~;g :a~~l:1~s~; ~:·c 1t1~~~!~: 
will keep up this condition; if so, the prolapsus must be cured by some plastic 
operative procedure. Under all circumstances, however, when this state has 
once been set up, it is ,·cry difficult to remove. In many cases it is undoubtedly 
due to the irritation produced by a morbid state of the urine dependent on mal
assiwilation, aud usually connected with an excess of lithates. In such cases 
as these, careful regulation of diet, and the administration of' pota!ls with hen
bane or copaiba1 will afford much relief; but the complaint is of a very chronic 
aod intractable nature, and under the most careful treatment will often continue 
for years. 

Fungous growths or polypi are occasionally met with in the bladder, fl.at, 
pedunculated, or pyriform in shupe; they may occur at all ages, and usually 
give rise to a certain degree of irritation in this organ, which is especially 
warkcd when they occur iu the vicinity of its neck, where they may C\'en cause 
retention of urine and some of the symptoms of stone. 'l'hesc fungous growths 
occasionally arc of a malignant character, and then give rise to bloody urine, in 
which cancer-cells and debris way be found on microscopic examination, thus 
serving 3.5 a diagnostic n~ark of the nat~re of ~he ~is~ase . . Malignant fungus 
or cancer of the bladder is usually a::soc1ated with smular diseases of the pros
tate or neighboring structures, and in women may be secondary to can.cer of the 
uterus. According to Walshe it docs not appear before the fo rti eth year. 
These tumors, whether simple or malignant, occa.<lionally become incrusted with 
calculous matter deposited upon them by the urine; and then they will resemble 
still more closely a. calculus when the bladder is sounded; from it, however, 
they may be distinguished by their fixed ~haracter,, and by the in:ipossibil.ity of 
getting a sound around them. Sotue d1fficul~y 1s often experienced rn ex
amin ing the bladder in these cases, for as the fungous mass pushes. back ~he 
posterior wall of' the viscus, it has a tendency to elongate the prostatic portion 
of the urethra. and the neck of the bladder, so that a very long instrument is 
required to reach it. Little can in gc~l~ral be. done. in the way of treatment in 
this disease, though the example of C1v1ale might, Ill some cases, be advantage
ously followed, who removed a small wowth seated at the neck of the bladder 
by seizing .;ind twisting it ~ff "'.ith a lith?tritc; And Warn:r h.as recorded a 
ease in which a tumor of this kmJ, the size of an egg, was tied 111 the bladder 
of a woman after dilating her urethra . 
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Hematiirln, or bloody urine, is a common consequence of the ulceration of 
malignant disease of the bladder or prostate. It may, however, arise from 
various other causes, ns from congestion of the kidneys, from the irritation of 
calculi, or it may be of a passive nature. Usually the blood pa~~es away mixed 
with urine, but. sometimes it accumulates in large quantity, filling up the blad
der with a soft fibrinous coagulum, und causing it to rcuch to the umbilicus and 
to feel like a gravid uterus. 

In most cases the hemorrhage may be checked by the administration of 
gallic acid, or the sesquichloride of iron. The bladder may be emptied by an 
ordinary catheter, but when distended by coagulum, it may be necessary to 
wush it out by injecting warm water through a double-current catheter. If 
decomposition occur in the coagulum giving rise to the formation of flatus in 
the bladder, a weak tepid saline solution, to which a little creosote has been 
added, may advantageously be used. 

PARALYSIS OF THE BLADDER. 

Paralysis of the bladder may occur with the opposite conditions of retention 
and incontinence of urine, according to the part of the organ that has lost its 
contractile power. When the body of the bladder is paralyzed, whilst the neck 
preserves its contractility, retention of urine will ensue in consequence of simple 
inability on the part of the organ to expel its contents, and not from the exist. 
ence of any mechanical obstacle to the outward flow of the urine. When, on 
the other hand, it is the neck of the bladder that is paralyzed, whilst the body 
of the ,·iscus retains it.~ contractility, the urine cannot be retained, but dribbles 
away involuntarily, thus constituting incontinence. 

Loss of tone in the body of the bladder, leading eventually to its paralysis, 
not unfrequently occurs in old age as the result of simple diminution of mus
cular power; or it may happen as a consequence of fever, or as one of t11e 
symptoms of paraplegia, from whatever cau~c arising. It may occur suddenly 
in cases of injury in which the lower part of the spinal cord is paralyzed. 

When coming on slowly as the result of disease, the patient usually finds 
that the water escapes in a dribbling manner; that there is some difficulty in 
emptying the bladder completely; and that there is not that forcible ejection 
of the last drops of urine that is characteristic of a healthy tone in the organ; 
at the same time there is not unfrequently a tendency to the dribbling away of 
a few drops towards the end of the emission of urine, and after its apparent 
cessation. There is also an occasional escape of urine at night. When com
plete retention occurs, whether this take place gradually or suddenly, the bladder 
slowly enlarges, rising at last out of the pelvis into the abdomen, stretching up 
into the hypogastric region, reaching even as high as the umbilicus. On ex
umining the lower part of the abdomen, the organ will be felt hard, elastic, 
rounded, and pyriform in shape, projecting above the pubes, and feeling much 
like an enlarged uterus. In thif' situation, also, percussion will elicit a dull 
sound, and on exploring the part through the rectum the bladder will be found 
to project in this direction also, and on tapping with the fingers above the 
pubes, fluctuation may be felt through the wall of the gut. After the bladder 
has once become distended, it commonly happens that a quantity of urine con
tinues to dribble out of it; in fact the amount that escapes in this mannP-r may 
be very considerable, though the retention continue unrelieved. 'l'his retention 
with dribbling is a condition of much practical importance, as the continued 
eocape of urine may lead the patient, and even the surgeon to o\·erlook the 
true nature of the disease; the more so as in elderly people retention slowly 
induced often occasions but little inconvenience. I have drawn off nearly a 
pallon of urine from a patient in whom it had not been suspected that retention 
existed, in consequence of the continuance of this dribbling. In women, re-
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tention is not by any means so common as in men, but the bladder will some
times attain an enormous size, rising as high as the umbilicus; and such en
larged bladders haYe been tapped under the supposition of the tumor being- nu 
ovarian cyst or some similar growth. I once witnessed such a case, in which 
the surgeon, to his surprise, on tapping the tumor drew off a quantity of clear 
and healthy urine instead of ovarian fluid; fortunately no bad effects followed. 
This rdention. with dribbling occurs in con.sequence of the bladder, as it rises 
out of the pelvis, elongating its neck; and as the body becomes bent forward 
o\·er the pubes, a sharp cun-e or angle is formed at the junction of the neck 
and body of the viscus, through which a small quantity of urine continues to 
dribble away, and escapes rather by its own gravity than by any expulsive effort 
on the part of the patient. 

The retention from paralysis can readily be dia,!?OOsed from retention from 
obstruction, for on introducing the catheter, when the patient i~ lying on his 
back 1 the instrument will not only readily enter, but the urine will simply flow 
out in a uniform stream, not being projected in a jet by the contraction of the 
walls of the organ, but rising and falling in obedience to the respiratory move
ments. The urine that escapes in a case of retention will always be found to be 
high-colored and very ammoniacal, its specific gravity is also considerably 
increased in consequence probably of the absorption of its ruore watery con· 
stituents. 

The continuance of retention of urine from paralysis of the bladder, will pro
bably give rise to fat.al consequences; a sub-acute inflammation taking place in 
the mucous membrane of the organ which falls into a sloughy condition, accom
panied by symptoms of a typhoid type. In some instances coma comes on, owing 
to the poisoning of the system by the absorption of the urinary constituents. 
Even though the retention be relieved, this condition is apt to come on; vesical 
catarrh with fetid urine supervening, the tongue becoming brown, and low fever 
setting in. It is very seldom that the bladder ulcerates or bursts when the 
retention arises from paralysis of that organ independent of any mechanical 
obstacle, the continued dribbling preventing this consequence. 

The tr,,atme11t of this form of retention must have reference to the cause oi 
the paralysis of the bladder; but under all circumstances the urine must be 
drawu off regularly, as the over-distension of the organ not only keeps up its 
paralytic state, but may occasion serious consequences by inducing chronic 
inflammation of it. A large catheter must accordingly be introduced regularly 
twice a day, even though retention be not complete, and in doing this, care must 
be taken that the beak of the instrument properly enters the body of the blad
der, which is further removed from the pubes than usual; for it will sometimes 
happen that it may get into the dilated prostatic part of the urethra, or elon
gated neck of the bladder, when an ounce or two of urine escapiug, it ma.y be 
supposed that there is no more left behind, though in reality the viscus is 
immensely distended. In order to get the catheter well in, its point should be 
closely hooked round the pubes and raised by Uepressing the handle between 
the thighs. In cases of paralysis, the catheter should not be allowed to remain 
in the bladder, lest its point pres.sing against the mucous membrane increase 
the tendency to low cystitis, or give rise to sloughing. 

If the retention arise from paralysis dependent on injury or disease ot the 
8pine, it will occa.sionally be found tha.t strychnine either administered inter
nally, or applied endermically will tend to lessen it. If from old age, the admin
istration of cantharides1 or the application of a blister to the sacrum may be of 
use. Io some cases the application of cold to the inside of the thighs or abdo
men, will facilitate the contraction of the organ, hence it is the custom of some 
old men laboring under this affection tO pres~ the chamber ut~nsil ag~in~t the 
inside of the thi~hs, and I have known a patient find more rehef by stttrng on 
the marble top of his commode, than in any other way. 
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lnconti-nence C?,( 11ri11e arises from weakness of the neck of the bladder, in et.n-
8equence of which there is not sufficient power to hold the contents of the organ, 
and the water dribbles out. In most cases the sphincter-like action of the neck 
is not perhaps quite Jost, so that a small quantity is ejected from time to time, 
the urine in fact escaping so soon as enough has accumulated to O\'ercome the 
slight resistance offered by the partial contractility of this part of the bladder. 
When there is paralysis of the body of the bladder as well as of the neck, the 
urine dribbles out as fast as it is poured in by the ureters. 

Incontinence of urine, consequent upon weakness of the neck of the bladder, 
may arise from a variety of causes; it is most frequent in children, in whom it 
occurs during sleep, the patient losing the command over the sphincter so soon 
as a small quantity of urine has accumulated behind it. In old people it may 
arise from simple debility, and is commonly associated with a tendency to reten
tion. In many cases it is sympathetic. dependent on the irritation of piles, stric
ture of the urethra, or stone in the bladder, and occasionally results from ncrvmas 
causes, more particularly in women of an hysterical temperament. Over-disten
sion of the bladder will occasion incontinence of urine, not from paralysis, but 
from a kind of strain of the muscular structures of the part; in this way a. 
patient, who from circumstances has been unable to empty his bladder for a con
siderable time, may suffer from incontinence. In children of a. strumous habit, 
incontinence of urine is very a.pt to occur, the child wetting its bed an hour or 
two after it goes to sleep. In such cases the urine will generally be found to be 
loaded with lithic acid crystals. 

The treatmc11t must depend upon the cause. When arising in weakly chil
dren, if it be not connected with worms or gastro-intestinal irritation, which 
should then be removed, the administration of tonics will be found useful,
either quinine or the tincture of the sesquichloridc of iron, alone or conjoined 
with tincture of lytta. If there be irritation of the mucous membrane of the 
bladder, the administration of alkalies, in conjunction with a tonic, as the 
potassio-tartratc of iron, or a. little copaiba mixed with honey, will be found a. 
very serviceable remedy; cold sponging, light clothing at night, and means 
calculated to break the habit, such as waking the child at the time at which it 
generally occurs, changing his position in bed, &c., should not be omitted . 
When occurring at a more advanced period of Jifo, if there be any source of 
sympathetic irritation, this must be removed; if none can be discoYered, tonics, 
especially iron and lytta, with strychnine and galvanism, must be had recourse 
to, together with cold douching or shower-baths. 

anf::~e~;1~:,~:~=1~t:;~it:~'~;1~c:;:~t~e::~~i:~t r~::~~~s~n:!~o~~s~r ~~i~~r~~:sp~!~~~ 
rations of the sesquichloride of iron, either alone or with valerian, will be found 
most useful. Cold douches arc also of great service. In cases of hyMerical 
retention, it may sometimes be necessary to use the catheter; but under such 
circumstances it is well not to employ this instrument too frequently, as the 
patients arc apt to get into the habit of' having it introduced, and will, with that 
morbid propensity that characterizes hysteria, continue for a length of time to 
require its rntroduction. If left to themselves, though the bladder may become 
n1uch distended, it will not burst, but will probably empty itself without further 
trouble, more particularly if the patient is put into a tub and well douched over 
the hips and loins with cold water. In some cases these morbid conditions in 
women appear to be connected with svme local irritation about the urethra. or 
uterus, and then proper treatment must be directed to these organs before the 
disease can be cured. 

'fhe bladder is often the seat of severe pain, either continuous or reruittent, 
without any disease being discernible in it on the closest examination; the pain 
being either a kind of ntiuralgic condition, ei:;pecially occurring in hysterical or 
~ypochondriacal patients, or else being sympathetic with and dependent on dis-
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ea.seat a distance, as in the kidneys, uterus, rectum, &c. At the same time it 
~lUJ?t .be borne in mind, ~hnt the secretion of acid .or irritating urine will, in some 
1nd1v1duals. b~ a so_urce ot mucl~ and coustantsuffenng; and that any disease seated 
about, or comrng rn contact with, the neck of the bladder, as tumor, stone, &c., 
is especially apt to give rise to severe sufferinµ;, and will in many cases be 
accompanied by frequent desire to micturate, with much spasm about the part. 

E.ctroversion of tlu• Ol<ulder, consisting in an absence of the anterior wall of 
that or~n, with deficiency in the corresponding part of the abdominal parietcs, 

~~~~c~~Ol~~~fer~~:t ;~:lb oa; ~h~0bfad~:! r~:~n~on;:s~:d1 f~:,~.l~:~~a~~~he ~~e~~~~: 
of the abdominal viscera. behind, forms a rOundcd tumor about the size of a 
small orange just above the pubes. 'fhe surfoce of this tumor is red, vascular, 
and papillated, e,·idently composed of mucous membrane; at its lower aspect 
the orifices .of the ureters will be observed to open and to discharge the urine 
in drops or rn u stream. For a full description of the mechanism of the passage 
of the urine in these malformations, I would refer to a case that fell under my 
notice, and in which I made a number of experiments on the rapidity of the 
passage of foreign matter through the kidneys, reported in the Medical Gazette 
for lti-15. This malformation is incurable. Operations have been planned and 
performed with the \"iew of closing in the exposed bladder by plastic procedures.i, 
but they haYe never proved successful, and have terminated in some instances 
in the pati1mt's dearh; they do not therefore afford much encouragement for 
repetition. The patient should, however, wear a properly constructed instru
ment to receive and collect the urine; consisting of a hollow shield strapped 
over the part, communicating by means of a tube with an India-rubber bottle 
that may be attached along the inside of his thigh. 

The prostate is subject to acute and chronic inflammation, to hypertrophy, 
scirrhus, and the formation of calculi. 

Inflammation of th~ prostnte or prostatitis very rarely occurs as an idiopathio 
affection, but is most commonly met with as the result of gonorrhea, more espe
cially in middle-aged men, rarely in those under twenty-five or thirty. The 
symptoms of prostatitis arc deep-seated pain, heat and weight in the perineum 
with a frequent desire to make water, and very great and spasmodic pain accom
panying the emission of urine; in fact the irritability that is set up about the 
neck of the bladder is perhaps the most marked and distressing feature in the 
disease. 'fhcsc symptoms are, however, common to various inflammatory affec
tions of the urinary organs, and they can only be distinctly referred to the 
inflamed prostate by rectal exploration . On introducing the finger into the 
gut, the prostate will be found much enlarged and exquisitely tender to the 
UJucb; and the patient often suffers considerably from the pressure of the 
inflamed organ upon the rectum during defecation. 

The treatment of acute inflammation of the prostate, should be of an active 
antiphlogistic character1 so as to prevent, if poss1blc, the formation of abscess in 

!~me'!'~~itr~:i~:~i~u~:s~~ b~u~;1~~~~1°:n':i
01~;~~~~e~i~ar:~t~1~f~~~tbad~?:is~ZY!J. 

In this way the formation of abscess within or around the prostate may in many 
cases be prevented. . . . 

Prostatic aLiceu may happen either as a consequence of acute rnflammatto11 
running into the sup~ura~ive s~ge, and in this. way it is not ''.ery unfrequ~ntly 
met with as a comphcation of gonorrhea; or it may occur with comparatively 
little antecedent inflammation-as sometimes happens in pyerniai or if the organ 
is accidentally br~ised during li tbotrity. In ~b ese cases, a.bsce:s per.haps ~El 
frequently fornJS rn the cellular envelope as 10 the organ melt. ld1opath11J 
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suppuration of the prostate, irrespective of any of the above causes, is , howc\"cr, 
of rare occurrence, but n case happened to me some time ago in which, without 
any apparent reason, after the operation for strangulated hernia, a purulent 
collection formed in this situation . 

When inflammation of the prostate terminates in abscess, rigors with throb
bing and perhaps retention of urine occur. In n.11 cases the perineum becomes 
brawny, or, tenderness of the gland, and deep fluctuation may be felt through 
the rectum. When left to itself, this abscess most usually gives way into the 
urethra, but it may, especially when occurring in the prostatic cnpsulc, open 
externally into the perineum or into the rectum. In many cases 1he abscess pre
senting on the urcthrnl surface of the pro~tate is burst during the introduction 
of the catheter, used for the relief of the retention of urine induced by the 
pressure of the tumefaction; the matter escaping along the side of and through 
the instrument. 

So soon as it can be ascertained that abscess has formed in the prostate, the 
pus should be let out by n deep incision into any brnwny or indurated mass 
that can be felt in the perineum. The surgeon must not wait for fluctuation, 
but must cut deeply in the direction of the matter, keeping, however, in the 
mesial line. ]•;vcn if none escape at first it may do so if the part is well poul
ticed for a few hours, and thus communication with t.he urethra or rectum be 
prevented. 

In prostatitis1 retention may occur from the swelling of the organ, the infil
tration of exudative matters around it, or the forniation of pus in it. In these 
cases the neck of the bladder will be carried to a considerable distance from 
the surface, and may very probably not be reached by an ordinary catheter, 
which may be buried up to the rings and yet not enter the cavity of that organ; 
under these circumstances a silver prostate catheter should be employed, and 
this must be carefully introduced, lest by getting into the cavity of an abscess 
which has already burst per urcthram, it might be supposed to have entered 
the bladder itself. In introducing the instrument under these circumstances, 
care should be taken to keep its point constantly in contact with the upper sur
face of the urethra, and to hook it round the pubes. The ~tppcr ~urfacc of the 
urethra is a sure gu ide to the bladder; for any abscess, false passage, or irregu
larity of direction will always first affect the lower aspect of this canal, as being 
surrounded by yielding structures, whilst the upper part being firmly supported 
by bone and ligament cannot so readily alter its direction. 

Chronic sub-acute inflammation of the prostate not unfrequently occurs in 
cachecticanddebilitated individuals as an idiopathic affection; but, in other cases, 
it is connected with gonorrhea, or some local irritation. In this form of the dis
ease, there is not only heat, weigl1t, and pain in the region of the gland, with 
tenderness on rectal exploration, but there is usually a considerable discharge 
from time to time of a viscid, ropy mucus, the morbid secretion of the follicles 
of the gland, which is frequently mistaken for spcrmatorrhea. This discharge 
is occasionally ejected by the acceleratores urinre muscles, which are irritated by 
extension of morbid action to them, and is at other times squeezed out when the 
patient goe~ to stool, by the pressure of the freces and the action of tlie anal 
muscles. In most cases its continuance is accompanied by a good deal of irri
tability about the neck of the bladder, and debility of the generatiYe organs. 
Its existence is a source of much distress to the patient, whose mind usually 
becomes harassed by the dread of impotence. The discharge, however, is not 
seminal, and may always be distinguished from true spermatorrhea by the absence 
of the characteristic spermatozoa. 

The treatment of these cases must consist in the gradual remoYal of the local 
inflammatory action by the application of leeches to the perineum, by warm hip
haths, and if some chronic enlargement of the prostate has taken place, by the 
administration of small doses of the bicbloride of mercury in compound tincture 
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of bark. Should the patient suffer much in making water, liquor potass:c, with 
!l small quantity of copaiba and tincture of henbane will be useful. fo some 
cases much advantage will be deriYed from the repeated application of blisters 
to the perineum. 

H!Jpertrophy and fomors oftheprosrate.-Chronic enlargement of the pros
tate may be looked upon as a senile disease1 seldom occurring before the age 
of fifty, and being commonly wet with after this; at that period of life, as Sir 
B. Brodie observes, when the hair becomes grey and scanty, when atheroma 
begins to be deposited in the coats of the arteries, and when the arcus senilis 
forms on the cornea, the prostate often becomes increased in size. At the same 
time, however, other changes take place in the genlto.urinary system; thus thr. 
urethra becomes dilated and the bladder thickened, and unless the enlargement 
of the prostate advances in too great a proportion to the other changes, so as to 
interfere with the free escape of the urine, no disease can properly be said to be 
established. If we look upon the diseased en largement of the prostate as such 
an amount of hypertrophy of the gland as interferes seriously with the discharge 
of the urine, we shall probably not find it so frequent even in old men, as i~ 
generally supposed. Guthrie states that it is not commonly found in the pen
sioners at Greenwich Hospital. l\lr. Henry Thompson has found that au en
largement appreciable after death existed in 30 per cent. of men above the age 
of 50; but that. such a degree of enlargement. as to give rise to symptoms during 
life was only met with in 12 per cent. of the cases he examined. '!'hough age 
must be looked upon as the primary cause of this particular hypertrophy of the 
prostate, there can be little doubt. that it may be predisposed to by any con· 
tinued source of irritation of the urinary organs, such as gonorrhea, strictures, or 
hard living. 

Enlargement of the prostate is principally due to fatty degeneration of, with 
phosphatic deposits in, that organ, the texture of which is usually indurated, 
though sometimes it has been found to be looser and softer than natural. 

The enlargement may occupy the whole of the organ, causing its size to in
crease to that. of a large egg or small orange; or it way be confined principally 
to the lateral lobes, which may either both or singly become hypertrophied. 
When this is the case, the urethra becomes greatly elongated and tortuous, 
winding round the promontories formed by these lobes, and sometimes assuming 
the form of a sinus, being irregularly dilated; or a. complete change may take 
place, not only in the direction, but in the shape of the canal, which becomes 
elongated from above downwards into a kind of chink, or, ~s else flattened out 
laterally. In all cases of enlarged prostate, whatever be its shape, the corre
sponding portion of the urethra becomes larger and wider than natural. The 
elongation of this canal is owing: to the general enlargement of the prostate, in 
which the canal that traverses it must necessarily partake, and its expansion to 
the outward growth of the organ. So capacious does this portion of the urethra 
sometimes become, that it may hold two or three ounces of urine, and in conse
quence of its elongation will carry the neck of the bladder upwards, and behind 
the pubes to a considerable d istance from the surface. 

The urethral portion of the prostate may become greatly enlarged in size, 
with or without accompanying hypertrophy of the lateral lobes. It then usually 
assumes a nipple-like appearance, but sometimes becomes constricted at t.hc 
base and expanded above, so as to be truly peduneulated (fig. 339), constituting 
Ci.t last a round and solid tumor overlapping the urethro-vesical orifice. Occa
Eionally the vcrumontanum alone appears to be affected, forming a kind of 
thickened valvular projection, which interferes materially with the flow of the 
urine. 

l\lr. Thompson has carefully studied the nature of the. tumors met '~ith iu 
the prostate. 'l'he following remarks embody his observ~t10ns: "The e . .t1stenco 
of solid tumors of different. kinds is by no means rare m the prostate. They 
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were pointed out by Sir E. Home) and by him supposed to be of the nature 
of apoplectic clots. Subsequently they have been rcg3.rded as fibrous tumors) 
and more lately it has been shown that some possess a structure approaching 
very nearly to that of the secreting tissue contained in the prostatic substance 
around. It is shown that enlargement of the prostate is very frequently asso
ciated with the developruent, more or less marked, of i;:uch growths in some one 
of three forms; in short, that the production of defined tumor is more fre. 
quently than otherwise the essential clement of the pathological condition known 
as hypertrophy of the prostate. Of 14 enlarged prostates 6 exhibited numerous 
fibrous tumors in the substance of the lateral lobes; the others show polypoid 
enlargements, single, binary, or multiple, springing from the 'posterior median 
portion.' 'l'he varieties may be briefly noticed as follows: -

" 1. A simple fibrous tumor, small, nearly isolated, made up of closely packed 
organic muscular fibres, with areolar tissue, intimately resembling those found 
imbcdded in the walls of the uterus. 

"2. A tumol' composed of the same elements as the preceding, but contain
ing, in addition, some of the glandular substance of the prostate, more or less 
imperfectly developed. This also may be imbcdded, with or without a cyst, 
seeming sometimes to partake more of the character of a local enlargement, 
limited to a small portion or lobule of the prostate tissue, and only partially 
isolated. Although i;eparating this class from the previous one for facility of 
reference, it is more than probable that the two nearly merge into each other 
at their adjacent limits, the latter approximating to the former by insensible 

Fm. 338. grad1Ltions : so that some tumors which 
appear to be purely fibrous at first may be 
found to exhibit slight traces, in parts of 
its structure, of the glandular element. 
In all, however, the basis is the organic 
muscular fibre. 

"3. A tumor eompcised entirely of the 
ordinary structures of the prostate fully 
developed, and enjoying activity of func
tion in common with the rest of the 
organ. It a!:'snmes a pyriform shape even 
in its earliest stage, and springs from the 
posterior median portion. It may vary 
in size from that of a pea. to that of a 
middle-sized pear. The analogies between 
these and the polypoid tumors of the 
uterus are considerable; pointed out by 
Velpcau and others, modern researches 
seem to indica.te them more plai11ly." 

'fhese enlargements are productive of 
various inconveniences with regard to the 
passage of the water, giving rise either to 
retention or to incontinence, or to a kind 
of mixture of both conditions. When tho 
lateral enlargements cause the urethra to 
assume a somewhat tortuous course, the 
middle lobe, if hypertrophied, may readily 
occasion retention, by projecting against 
the entrance to this winding channel. 

Then again, if the m~ddle. lobe continues small whilst ~he ~nlargement of the 
lateral lobes takes a dtrect1on up towards the bladder, w1denmg as they go, the 
vcsical neck may be so dilated that incontinence and a continuous dribbling 
will occur through a kind of fissure that extends between the lateral lobes. 
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The obstacle offered to the passag-e of the mine by an enlarged prosfate will 
usually eventually give rise to a chronically thickened 1 fasciculated, and sac· 
culated bladder, the fundus of which descends below and behind the enlarged 
gland, forming a kind of pouch that cannot empty itself, and in which mucus 
und morbid concretions are apt. to collect. The ureters often become dilated 
and the kidneys chronically diseased; a series of changci:i well illustrated by 
the preceding cut (fig. 338). 

The symptoms of enlarged prostate all arise primarily from the mechanical 
obstacle offered to the passage of the urine. The fir~t symptoms usually consist 
in the feeling of a necessity to strain slightly before the urine will flow i and 
then after the bladder has been apparently emptied, the involuntary C1'C~1pe of' 
a smal~ quantitJ: of water. The patient also finds that he is much longer than 
usual rn eruptymg the bladder, for though the stream flows freely enough so 
soon as it has once begun to escape, yet it cannot be properly projected1 the 
''iscus having, to a certain extent, lost its tonicity. .About this time changes 
begin to take place in the urine, which usua1ly becomes somewhat fetid, though 
it eontinues acid, and is often intermixed with more or less viscid, stringy 
mucus; though in many cases it is clear, pale, and not in any way altered in 
character. The symptoms often come on in a. very gradual manner, the patient 
straining and experiencing much difficulty in the extrusion of th(' uriue for 
months or even years before retention will occur. As the disease advances and 
the bladder becomes less capable of emptying itself, two or three ounces or 
more of residual urine are left, which becomes dark, mixed with adhesive, 
sticky mucus; and, at last, if the mucous membrane of the bladder falls into a 
chronic state of inflammation, assumes a milky appearance from an admixture 
of pus, and becomes horribly offensive, blackening the sil\'er catheter. 

'l'he exact condition of the enlarged prostate can only be ascertained by 
examination through the rectum and urethra. By rectal explorution with the 
fiogcr, the degree of enlargement of the lateral lobes can best be ascertained, 
though as in many cases the end of the finger cannot re:1ch the further 
extremity of the gland, it will be impossible to say to what extent the hyper
trophy has extended. The urethral exploration must be conducted by means 
of a long gum elast.ic or a sil\'er prostatic catheter, aud will afford information 
that rectal exploration cannot give; as by it is ascertained approximately the 
size of the middle lobe, and the condition of the urethra as to elongation and 
curve. 

Retention of urine constitutes the great danger in advanced cases of enlarged 
prostate. It commonly comes on gradually, the patient having for some time 
before experienced considerable difficulty in passing his urine, and he will often 
find that the more he strains in his efforts to do this the less readily will it 
come away; whereas, when he remains quiet, it will usually flow with more 
freedom . The retention from prostatic culargement is of the mixed kind, there 
being always more or less incontinence conjoined with it. When the bladder 
has become tense, and the prostatic portion of the urethra put upon the stretch, 
the escape of a certain quantity of :.irine will take place, until, by the relief of 
the tension of the over-distended bladder, the parts about its neck and the 
cnlar.cred prostate become relaxed, so that they again fall togcther1 and thus, the 

~;~:~~:i:ye~~:~~;; ~~ ;~~!~~~s a;:~~!~t,' :1~: s~~·~=!~fe0ecl~~~d:i~~ cn~::r~:~s~l.~~~e:; 
rising up above the pubes, and reaching perhaps as high as the u_mbilicm •. 
This condition is an extremely dangerous one, not so much from any rn~k vf thi.: 
bladder or urethra. giving way in consequence of over-distension, which vcr~ 
rarely ~appens in retention from enlar~~d prostate, as from t.he ~ccurrence ~t 
paralysis of the bladder, or the proba.b1hty.of ~he ear~y setting ill of chro111c 
:nflammation of its mucous membrane, which 1s spcc1ally apt to take place. 
The bladder has usually not emptied iIBelf completely for a com;iderable lcusth 
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of time before the retention is complete, and a quantity of ropy mucus hal'ing 
collected in the fundus bcbind the prostate, whence it cannot be eXJlelled, 
becomes putrid, and thus disposes to the supervention of that form of chronic 
inflammation of the vesical mucous membrane, which, occurring in a depressed 
state of the system, is ei:::pccially apt to give rise to a brown tongue with quick 
pulse, and typhoid symptoms. Indeed, when death occurs from prostatic 
disease, it usually takes place in this way. 

In the treatment of enlarged prostate little can be done by medical means, 
thou~h the patient's condition may be somewhat ameliorated by treatment 
calculated to lessen irritation about the urinary organs, and to improYe the 
condition of the urine. With this view, if it be nry acid, alkalies with hen bane 
should be given; if neutral or alkaline, the dilute nitric acid with hen bane or 
opium; if mixed with ropy mucus, the infusions of UYa ursi or of buchu, and 
if containing muco-pus, the pareira. brava may be administered. If hemorrhage 
occur, the tincture of the scsquichloride of iron or gallic acid will be useful. 
Counter-irritation, the application of iodine, and other measures calculated to 
promote absorption of the enlarged gland, will be found of little service, and 
arc usually productive of serious annoyance to the patient. 

In the treatment of enlarged prostate, it is of great importance to use the 
catheter regularly, in order to empty the pouch that forms in the bas-fond of 
the bladder behind the prostate; and which being below the level of the urethra, 
tends to collect an accumulation of viscid mucus and fetid urine which cannot. 
be expelled by the patient's unaided efforts, partly from their gravitating into 
this pouch, and partly by the muscular power of the organ being impaired. 
The removal of tliese matters is of great importance, as, independently of any 
retention, they ma.y, by undcq?oing putrefaction, give rise to typhoid infection. 
The b!adder should be effectually emptied ever.I/ da,y. 'l'bis may best be done 
by the introduction of a gum catheter of full size, which should be pa~sed 
without the stylet, at first once, and then, if necessary, twice in the twenty-four 
hours. This the patient should be taught to do himself; and thus the habitual 
distension of the bladder, or retention in it of a quantity of urine, will be pre
vented, and all the accompanying constitutional disturbance averted. Some· 
times in order to empty the Lladder thoroughly, a prostatic catheter must be 
used. This instrument should be made of silver, and be of large size; equal to 
about No. ] 2. In order to enter the bladder properly, which is carried away 
from the surface by the elongated urethra, the prostatic should be about four 

inches longer than an ordinary catheter; anJ as the 
Fia. 339. neck of lhe viscus is usually pushed up high behind 

the pubes by the projection upwards of the lateral 
lobe~, the curve of the instrument should be greater 
and longer than usual. I find the best-shaped pro
static catheter to be one, the curve of which is 
exactly the third of the circumference of a. circle 
five-and-half inches in diameter. The eyes should 
be large and rounded, and I have found it of 
use to have the lower end of the stylet pro
vided with a. piston plate, ~o that by withdrawing 
this, the mucus may be sucked in through the eyes 
of the instrument. In some cases, howeYcr, a 
moderately curved gum elastic catheter of full size, 
enters the bladder most easily; in fact, no one 
curve or one kind of instrument will answer in all 
cases. In introducing the catheter, care should be 
taken when the point enters the prostatic portion 
of the urethra, to depress the handle well between 

the thighs, lest the entl hitr-h against the enlarged middle lobe (fig. 339), or do 
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not sweep sufficiently round the pubes. So also that it fairly entc~.., the body 
of the bladder; in enlarged prostate the corresponding portion of' the urethra is 
often elongated and dilated, forming :t bend or pouch, containing perhaps half 
an ounce to one ounce of urine; this t.lie catheter may enter and empty, and 
the surgeon then erroneously supposing that he has pnssed the instrument into 
the bladder, may rest content; but this is a grievous error, as the bladder is left 
distended beyond this pouch. 

Whe11 retention has occurred, relief can only be afforded by the proper use of 
the catheter, and this should never be delayed, as typhoid symptoms in elderly 
people rapidly set in. '!'hree questions present themselves in connection with 
the treatment of this form of retention. 

lst. As to the kind of catheter that should be used for its relief. Sir B. 
Brodie reco1~1mends a. gum.elastic instrument, long, of large size, and kept on a 
weJl.curnd iron sty let, so as to preserve its curve when that is withdrawn. This 
must be introduced either with or without the stylet; if possible, without it. 
Other surgeons of g:eat authority in these matters prefer the sih'er prostatic 
catheter, and I cert:unly think that/or the relief of rete11tion a silver instrument 
is safer, and more easily managed than the gum-elastic one. It might be sup
posed that a less chance of mischief would result from the gum-elastic than 
from the metallic catheter, as being the softer and more yielding instrument; 
but this is, I think, erroneous, if the sty let is allowed to remain in, as it is t.hen 
as rigid at the point, as hard, and as likely to penetrate soft structures as a si lver 
one would be. If the stylet be withdrawn, it is often a very unmanageable in· 
strument; it is impossible to know how to direct its point, and if the obstacle 
be a difficult one to surmount, it is not easy to guide it o'•er it. With the 
metallic instrument, on the other hand, the surgeon can feel his way as it were, 
and will, if he depress the handle well, as soon as the point enters the prostatic 
portion of the urethra, find little difficulty in guiding it into the bladder. It 
is the first introduction of the instrument that especially requires care, and as 
much gentleness as possible; after it has once been introduced, it will almost 
invariably readily find its own way. 

2d. The next question in connection with the relief of retention in these 
cases is whether the catheter should be left in the bladder, or be withdrawn after 
the viscus is emptied. As a general rule, it is certainly far better not to leave 
the catheter in; its presence in the diseased bladder setting up a low form of 
inflammation, or giving rise to sloughing of the mucous membrane. Tho in· 
strument should be introduced twice in the twenty-four hours, and care should 
be taken if possible to empty the pouch behind the prostate by depressing its 
point. When the instrument is used habitually in this way, the gum catheter 
may be employed. Should the mucus be very viscid and offensive, the bladder 
may be washed out with tepid water through a double current catheter. After 
the bladder has been emptied for the first time, it will be found to refill in the 
course of a very few hours, usually in six or eight, the secretion of the kidney!:! 
appearing to be set free on the removn.l of the pressure. Should any great 
difficulty be experienced in introducing the catheter, it may be thought desirable 
to leave it in for two or three days, and then a gum-elastic one is always to be pre
ferred, as under these circumstances it presents a great advantage over the silver 
catheter, becoming soft, accommodating itself to the shape of the parts after the 
stylet has been taken out, and not being so liable to irritate the mucous mem
brane with its point, which, dipping down into the pouch behind the prostate, 
acts as a syphon, emptying this part of the bladder far better than a silver 
catheter could do. 
. 3d. 'l'he third question in connection with the relief o~ rete~tion from en· 
Jarged prostate, is as to the course that should be pursued, 1f no instrument can 
be uot into the bladder in the ordinary way. In these cases which, however, 
verJ rarely occur, two line~ of yractice may be adopted: either the puncture of 
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the bladder above the pubes, or forcible cathctcrism. The puncture ahoV"c the 
pubes can very seldom be required. Since the University Collc~e Ilospitnl was 
opened, twenty.one years ago, only one case has prcscn.ted itsel.f in _which .it was 
thou"'ht proper to adopt such a procedure. The operation consists rn making an 
incisi'on 1 about an inch nnd a half in length, in the mesial line, immediately 
above the pubes, and then passing a long cun·ed trorhar, with its conca\•ity 

downwards, into the bladder 
Fm. 840. behind that bone, and conse· 

quentlyunderncath the reflexion 
of the peritoneum (fig. 340, a). 

~ 1'hc canula must be left in for 

~ ~~ ~ :~: ~~~;J~uf{y t~~ 0t;!:\:~i;:~ 
"' -~· :\ ~ passageisbcingrestored. When 

, II t<T )\ ~ ~he bladder is gr~atly di~tcnded, 
J ~ i a ,f < ~~I~~~~:;~,~:'~~ ~:,~·~~!:~~~:r~h~ 

~ rf~ ~~ri~?i~~a\t:e::~ti~ncoi:sid~~~: 
,,/::;:/'/ portion of the anterior wall of 

_ ,. ~ the organ uncovered by peri· 

' J ~ -~/ ~l~u~:1s:~i~f~r~t:::~~:t~~~i~~; ~ which I had an opportunity of 
a. Puncture abo,·e puhe~. b. Puncture through rectum. dissecting, I fouwl that the 

i:. neflcxi<rn$ofperitoneum. fundus of the bladder reached 
to five inches ahoYe the Rym. 

physis pubes, and two below the umbilicus; U1at the line of reflection of the 
peritoneum was Sf inches above the bone, and that the space uncovered by 
serous membrane was 2f inches wide. 'l'hc bladder contained nearly JO ounces 
of urine. 

Puncture through the rectum is not generally a safe procedure in reter1tion 
from enlarged prostate, in consequence of this structure encroaching on that 
part of the inferior fundus of the bladder which is uncovered by peritoueum. 
"\Vhen, however, the retention arises from enlargement of the urethral portion 
rather than of the lateral lobes, it may be safely done, and indeed I have known 
it put in practice with advantage in such cases. 

A far safer procedure than this, and one that is recommended by Sir B. 
Brodie, l\lr. Liston, and mo~t surgeons of authority in these matters, is forcible 
cathcterism. As the retention is generally owing to an enlargement of the 
urethral portion of the prostate, relief may be afforded by pushing the point of 
a sikcr catheter through this obstacle into the bladder. A false passage is thus 
formed, in which the instrument should be left for about forty-eight hours, 
when it will generally enter it with sufficient readiness on being introduced 
again 

After the retention has been relieved the bladder will often be paralyzed for 
a time, the urine flowing out, but with no power of expuhion for some weeks. 
Under these circumstances the catheter should be used twice in the twenty-four 
hours; good diet, with wine, quinine and extract of nux vomica may be given, 
and blisters applied to the sacrum; afterwards the patient should be taught to 
pass the catheter for himself once or twice daily. 

The radical cure of the impediment to the fl.ow of the urine has been pro· 
posed to be effected by rcmO\·ing the enlarged middle lobe of the prostate by 
ligature, by excision with a lithotritc, or by lateral or median incision of' the 
perineum. Such operations, however, from their difficulty and danger, should 
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not be lightly undertaken; perhaps the least dangerous mode of removal would 
be by median urethrotomy. 

The existence of maliy11a11t disease of the prostate i!:! of very rare occurrence, 
and may comruonly be ascertained by exploration through the rectum and 
urethra. 'l'he passage, n. lso, of bloody urine, or of clear urine followed by a dis
charge of blood, mixed, perhaps, with the debris of a cancerous growth will likc
wl:ie tend to establish cbe nature of the affection, which is necessarily fatal. 
'fhc consideration of prostatic calculi will be deferred till we come to speak of 
urinary concretions generally. 

CHAPTER LVII. 

DISEASES OF THE URETHRA. 

SDIPLE inflammation of the urethra is especially apt to occur in strumous, 
rheumatic, or gouty individuals, from slight sources of irritation 1 either direct 
or sympathetic, that would not excite it in more healthy constitutions. In 
strumous children, it may arise from worms iu the intcs\incs, or from gastric 
irritation; and in gouty or rheumatic subjects, it appears often to occur in con· 
nection with an acid or loaded state of the urine. In other cases, again, the 
irritation of a. stricture, the pa.s~age of instruments, or ordinary sexual inter· 
cour.se, may occasion the disease, without there being anything of a specific or 
venereal character about it. Women who arc out of health, pregnant, or suf. 
fering from leucorrhea, may, and often do, give rise to lbcal irritation of this 
kind. Urethritis, especially when arising from sexual intercourse, is frequently 
mistaken for gonorrhcca1 but from this it may be distinguished by the less in· 
ten.se dcgroe of inflammation, and by the absence of those secondary conoe· 
qucnces that so frequently follow true gonorrhcca; but yet, in many instances, 
the diagnosis is extremely difficult, especially from the subacute forms of gonor· 
rhccathataresoeommon in London. 

The $!Jmptoms of urethritis consist of heat, pricking, tension about the ure
thra for :i. day or two, followed by mueo--purulent discharge, often rather pro· 
fu.se, an<l accompanied by some ardor urin:c. The symptoms altogether are not 
se\•ere, and the di.sease usually subsides at the end of a week or ten days, but 
son1etimcs it becomes chronic, especially if conjoined with stricture, and then 
constitutes an extremely troublesome affection, more particularly in gouty indi· 
ritlual.::;. 

The treotment of urethritis is of a mild, antiphlogistic character. The bowels 
shoultl be kept open, and ~alincs freely administered; in many cases small doses 
of colehieulll, in combina.tion with alkalies, will be found of especial service in 
cutting the disease short. The use of emollient, or 8lightly astringen~ injec· 
tions, :;uch as opiate lotions, or a. very weak solution of acetate of lead, with be~· 
ladonna, will be found serviceable as the disease is on the decline, but not u1~t1l 
then; and when the affection has got into a chronic stage, small doses of copaiba. 
may be advantilgeously administered. '.l'he diet, in all cases, should be of th!! 
blandest character, stimulants of all k inds being interdicted. . 

If the disease be conjoined with slight stricture, it may not unfrequently give 
rise to teruporary retention of urine. This may, howe\'er, most commonly be 
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readily rclieYcd by antiphlogistic treatment, cupping, or leeches to the perineum, 
the warm hip-bath, and salines, with, perhaps, opiate suppositories, and plenty 
of demulcent drinks. The catheter should not be used in these cases, if it is 
possible to gi,,e relief without it. 

[/rethral ub:;cf!ss occasionally forms as the result of urethritis, a soft fluctu
at ing point being perceived in the nei~hborhood of the canal. So soon as this 
is detected, it should be opened, when the aperture that results will readily 
close. If left, it will probably burst into the urethra inste:id of externally, the 
tissues in that direction being less resistant; and then, if it should be opened 
externally as well, a troublesome urinary fistuia will result. 

Pcri11wl ot.scess may form, as the result of urethritis, in whatever way excited, 
the patien_t complaining of a .::.cnsation of weight, with pain and throbbing, deep 
in the perineum. On examination, a hard, tense swelling will be found, situ
ated a little anterior to the anus, and extending alon~ the side of the urethra. 
It presents no sign of fluctuation until it comes forwards into the scrotum. The 
treatment consists in the application of leeches, followed by fomentations, and 
an early incision through the perineum into the swelling. In some cases, the 
abscess is situated altogether external to the urethra, and then the aperture 
closes readily enough, like that of any other ordinary abscess. In other cases, 
again, it communicates with the canal, and then fistulous openings are left 
through which a certain quantity of urine escapes. 'l'hcse apertures gradually 
tend to close if they be not complicated with stricture or other urethral disease; 
should they be so, they will require special treatment, of a kind that will be 
mentioned ata later period. 

Gonorrhea is a. specific disease accompanieJ by inflammation, and an abundant 
muco-purulcnt discharge, affecting the urethra. most commonly, but also the 
?ther mucous membranes of the gcnit~I orf;ans, as of the prepuce and the glans 
rn the male, and of the vulva. and v:igma. ill the female. 

'l'he urethra is the usual sent of gonorrhea in the male, and the disease may 
be looked on as a specific urethritis, which is usually fixed with greatest inten
sity in the fossa navicularis i but it may extend itself over a. much wider surface, 
affecting the entire length of the canal, and extending over the whole mucous 
lining of the bladder. In the female it commonly spreads over the extensive 
mucous surface of the internal organs of generation, and sometimes e\•cn i1wades 
the uterus. 

Gonorrhea is a. truly specific and a h ighly contagious affection, arising in all 
cases from the application of a. peculiar ani mal poison, generated by impure or 
indiscriminate sexual intercourse, to the parts which it attacks, and must not be 
confounded with the Yarious non-specific inflammatory diseases that may affect 
the parts commonly the seat of gonorrhea, and which arc all characterized by 
muco-purulentdischarf!"CS. 

The poison of gonorrhea differs entirely from that of syphilis, as has been 
fully prond by the unerring test. of inoculation; these diseases not being c:ipa
blc of reproducing one another under any circumstances. 

Gononhca is usually looked upon as a purely local affection of the genital 
organs. Some surgeous, howeYer, amongst whom may be especially mentioned 
Mr. TraYCrS, seem to consider it as occasionally assuming a constitutional 
character; in this opinion I enti rely agree. Although the gonorrhea. in the 
early stages is doubtless a strictly local affection, yet there is a particular train 
of phenomena occasionally following it of a very characteristic nature, that can 
scarcely be looked upon in any other light tha n as being the result of constitu
tional infection, the more so as they are very apt to occur in some individuals 
who neYcr have gonorrhea without the disease beiug followed by these sequences, 
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whilst others arc altogether exempt from them. The parts that arc secondarily 
affected are chiefly the fibrous ti.s:>ucs, the mucous and the cutaneous surfaces 
The affections of the fibrous tissues gi\·c rise to rheumatism, and the peculiar 
forms of inflammatio n of the testicle and of the sclerotic. The affection of the 
mucous membrane displays itself in specific inflammations of the throat, and of 
the eyes; and the skin becomes the seat of certain eruptions. 'l'he occurrence 
of these ''arious affections, assuming as they do a specific type so distinctly 
marked that they can at once be characterized as gonorrhea l, certainly tcuds to 
show that the disease impresses the constitution in some peculiar manner somP

~~~:g5~;:t\~~~us to, though in a. far mino.r degree, and with much less certainty, 

The sy.mptoms of gonorrhea in the male may be divided into three stages:-

i,~~ ~~~o~~~l~~~t,!:em~~~;' 5~~;:.e period of irritation; 2d. The acute; aud 3d. 

'l'hc first stage, that of irritation, usually comes on from three to five days 
afte: connection, when the patient begins to experience some degree of heat, 
itchmg, and general irritation about the penis. The lips of the urethra are 
somewhat red and swollen, its orifice gaping, and on squeezing it some muco
pus exudes. '!'his stage usually commences about the time mentioned, but 
sometimes setc; in immediately after connection; and in other instance.:; does 
11ot occur for eight or ten clays; after lasting for twenty-four or forts-eight 
hours it terminates in the second stage, which is one of acti\'e inflammation. 
The discharge now becomes abundant, thick, and of a green ish-yellow color i 
there is great pain in making water, with considerable heat and ::;.marting, and 
the urine flows in a diminished stream, but is passed with increased frequency 
'fhe urethra is swollen, firm and cord-like to the touch; the whole penis, indeed. 
looks generally red and turgescent. As the disease ad,•ances, and the bulbous 
portion of the urethra. becomes affected, tension in the perineum will be com-
1ilaincd of. If the pro~tatic portion is the sc:lt of disease, there will be heat 
anJ weight about the anus. During the whole of this period there is generally 
a good dea l of constitutional disturbance, restlessness, and fever. 

One of the most troublesome symptoms in this stap-e of the complaint is the 
occurrence of cltordee, which consists in painful erections at night, with a twist 
in the body of the penis, which is usually curved down towards the scrotum. 

'l'hese symptoms usually continue for about a fortnight, when the third stage, 
that of subacute or chronic inflammation, sets in; during this period of the 
affection the inflammatory symptoms gradually subside, but a thin muco·puru
lent discharge keeps up, with some de~ree of heat and irritation about the ure
thra, and occasional smarting in making water; under proper treatment this 
usually subsides in the course of another fortnight or three weeks; but if 
neglected, or in certain constitutions, it may bstformanymonths,orcven years, 
then degenerating into a gleet. In proportion to the contin.uance of the a~ec
tion the inflammatory symptoms subside, though the specific and coutagio~s 
character does not di~appear, and the infection may continue so long as the dis
charge keeps up. Hunter mentions the case of a, girl who had been two years 
in the ~~Jagdalen llospital, and who infected ~ person with '~hom she h:-id con
ncctiou immediately aft.er she left that institution. The persistence of the con· 

~130~!.~~·e~,f a~l=~~ iJ,iRi:h,:~.g~r~~~~?~::s ~;:r~e~b~ 1:n:f:1~~~~11~;: t:11~ ;;~~;~nt ~~u~~n;~ 
looked upon as infectious. 

The severity aud the continuance of gonorrhea. are often opposed to one 
another. Thus the disease is most severe in young and plethoric persous, and 

~~it~t~~1~!~1~1~~~ ~~;e~\~f1;ifstt1~!~c~l! ~f ;~~~/1~rs;~~~~~a~i~n!,~~~~~;!1 ~~~~fs~: 
ing, and is very troublesome to remove after repeated attacks. I have ob::.cn·ed 



868 

repeatedly that it is very apt to degenerate into a gleet in those people who are 
subject to chronic diseases of the skin. 

The length of time that the infection of )'.!foct will continue in both sexes, but 
especially in the female, makes it somewhat difficult to say whether the poi:,:on 
of gonorrhea can be generated di! 110M, as it is not improbable that many iudi
vicluals communicate the disease, believing themseh·es to be perfectly cured, 
though still suffering from slight glcet 

'l'hc treatment of :?Onorrhea must be conducted with reference to the stage to 
which the disease lrns attained, but especially with regard to the amount of 
inflammatory action accompanying it. h is of two kinds, ?'atio11al1 and specific 
or empirical. Both plans are useful, and, indeed, usually necessary for a })roper 
cure, but they cannot be adopted indisci·iminatcly. Thus, if specific means are 
employed during the acute inflammatory stage of the complaint, much mischief 
n.1ay ensue; whilst if antiphlop;istic treatment is persevered in for too long a 
tune, the disease may be kept up indefinitely. 

It has been proposed to adopt what bas been termed the abortive or revulsiue 
treatment, during the earliest stages of gononhea; indeed, during the incu
bative period. This method consists either in the injection of a very stron_;? 
solution of the uitrate of silver into the urethra, or the application to the in
flamed mucous membrane of a strong ointment of that salt by means of a bougie 
smeared with it; other surgeons, again, have recommended the administration 
of very large doses of copaiba at this period. These various plans have, how
ever, I think, deservedly fallen into disrepute. I have on several occasion!! 
seen most intense inflammation excited by these modes of treatment, and never. 
in any case, any good result. Independently of this, it is impossible to know 
whether the case, in the earliest stage, will prove to be one of simple urethritis 
or a specific gonorrhea. 

In the acute inflammatory stage, attended by heat, swelling of the organ, 
great ardor urinro, and abundant muco-purulent discharge, the treatment must 
be entirely antiphlogistic, the activity of the measures being proportioned to 
the intensity of the inflammation . If this be of a. very severe character, leeches 
may be appl ied to the perineum, or to any very tender })Oint along the urethra. 
If not so intense, warm hip-baths, poppy fomentations, or the envelopment of 
the penis in wann-water dressing, will be of essential service. At the same 
time the urine must be-diluted, and its acidity lessened by the patient drinking 
large quantities of alkaline dilucnts,- barley-water or linseed tea containing a 
li ttle nitre or carbonate of potass in solution, or soda-water i and the skin and 
bowels mny be kept in action by the administration, every fourth or sixth hour, 
of a powder composed of 3j of sulphate magnesia, 5 grains of nitre, and 1

1:zth 
of a grain of tartar emetic, dissolved in a wine-glass of water. All stimulants 
must be a\·oidcd, the diet being restricted to light slops, and perfect rest en
joined. By such means as these, the activity of the inflammation will be 
gradually lessened, the discharge becoming thinner, the smartiag in making 
water not so se\·crc, and the erections less painful. The patient should also be 
desired to pass his water frequently, so that it may not be too concentrated. 

Wbcu this the second stage of the disease has been reached, specific treat
ment may be employed with great advantage, which, if it were had recourse to 
at an earlier l)eriod, would certainly have increased the inflammatory action and 
gtven the patient much distress. At the same time the specific remedies, such 
as copaiba. and cubcbs, must be cautiously gh·en, enn in this stage; the surgeon 
feeli ng his way with them, and being prepared to discontinue them and to 
return to strictly antiphlogistic measures, if he finds that they increase the irri
tation. Should the disease, however, from the connuencemeut, haYc assumed a 
subacute character, the specific treatment may with safety be adopted at a much 
earlier period. 

Copaibn. and cubebs are the remedies that are n.lmost universally bad recourse 
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to in this stage of gonorrhea. Of these copaiba is the least irritating, and con. 
sequently most generally to be preferred. It may be administered in a. ''ariety 
of wa.ys, iu capsule, pill, draught, or extract. In capsule it is generally to be 
preferred, on account of the nauseous taste being thus more readily disgui.:;;ccl; 
but in many cases it acts with more certainty, and with better effect, if' given 
in either of the other forms. When the capsules are given, the patient may 
take from six to eight or ten in the day, and should at the same time have an 
alkaline mixture, which increases materially the effect of the drug. A very 
excellent mode of administering copaiba is to rub it down into a. mass with 
burnt ma~nesia, and to let the patient take about 5j of this paste three times 
in a day, Ill a bolus wrapped in wafer-paper; or, if the taste is not much ob
j ected to, he may take it most advantageously in mucilage, with liquor potassoo 
and tincture of henbane. 

In some relaxed constitutions, and more particularly after frequent claps, 
cubebs will be found to cure the patient more readily than copaiba, or rather 
most successfully, if' giyen in combination with it. An excellent plan is to 
put about half an ounce of the powdered cubebs into a mortar, and to rub it up 
with as much copaiba as will form a stiff paste, of which the patient should 
take 3j as a bolus thrice daily. The effects of this elcctuary arc often most 
striking, but it can only be used in the constitutions indicated, and after the 
more actirn inflammatory symptoms haYe subsided. 

It is during the second stage of gonorrhea that injections may advantage· 
ously be used. ?.Inch and very unfounded prejudice exists against their use in 
the minds of many; but surely it is as safe to apply proper local applications 
to an inflamed urethra as it is to an inflamed conjunctiva; and the bad conse
quences, such as a stricture and inflamed testicle, which have sometimes been 
referred to their use, ha,·e rather been due, either to the long continuance and 
to the se\'erity of the disease itself, than to the remedies employed) or to their 
application at too early a stage, t)r of too great a strength. It is in long stand
ing cases of gonorrhea, in which the discharge continues for months or years, 
tii.at stricture results, not in cases of ordinary duration; and in these it is the 
result of the chronic inflammatory thickening of the mucous membrane, and 
has no more to do with the injections than with the copaiba or salines the 
patient ma.y have taken. As the ardor urinre subsides, emollient and slightly 
astringent injections may be used. '!'he best are perhaps the acetate of lead in 
tP.pid water, of the streugth of two grains to the ounce. If this induce irrita
tion, a few grains of the watery extract of opium may adrnntageously be added. 
As the disease subsides, :i stronger astringent is required, and then one or two 
grains of the acetate of zinc may be added to each ounce vf the injection; or 
a very weak solution of the sulphate or chloride of zinc may be employed, ~r. 
ij of the first, and gr. -A- of' the second to each ounce of water; or an injection 
of gr. ±of the nitrnte of sih·cr to the ounce may be used. During the whole 
of this stage the diet and habits of life must be carefully regulated, and a1l 
stimulants interdicted. The injections should be discontiuued as soou as the 
discharge has ceased; unless this be done they may re-in~uce it. 

'!'he mode of injection is of importance. A glass synngc should always be 
used, with a smooth, rounded nozzle. The patient sitting on the edge of' the 
chair and hol~ing up the penis, should carefully insert the end of the syrin~e 
between the lips of' the ureth ra, and then slowly throw in the injection as far 
as it will go. Although the inflammation is usual ly confined to the anterior 
portion of the urethra, yet it may extend to the bulb, and the injection should 
be applied to the whole length of' the inflamed mucous membrane. If any 
enter the bladder it cannot signify, as it will immediately be decomposed by 
the salts and mucus of the urine. 

In the third stage of gonorrhea, that of gleet, much diffiaulty will often be 
experienced in curing the patient of b is discharge. llcre much depends nut 



870 

only on the administration of proper remedies, but in care being taken attcn 
ti,·ely to regulate his habits of life. lt will constantly be found that after the 
disease has apparently been cured, excesses at table, and more especially the 
drinking of beer, effervescing or acid wines, will bring back the di8chargc. ~o 
nlso it will return after connection, though it ha<l previously ceased entirely 
This is especially the case in those constitutions that are either strumous, gouty 
or rheumatic, and in which all urethral inflammations are with difficulty removed. 
In these cases1 then, abstinence from all stimulants, dietetic as well as alcoholic, 
an<l imprornmcnt of the tone of the system by chnnge of air, sea-bathing, &<'., 
will often be of essential service. At the same time, the clectuary of cubebs 
and copaibu, or one composed of cubebs and the sesquioxide of iron, mny be 
admin istered with advantage. In other cases again, especially in relaxed con
stitutions, the tincture of the scsquichloride of iron, ulonc or conjoined with a 
few drops of spirits of turpentine or tincture of lytta, will be found productive 
of much advantage. 

In chronic gieCts, local applications will be found to be necessary for the cure 
of the disease. Amongst these I have found none more useful thnn one com
posed of ten grains ol' the chloride of zinc and one scruple of gallic acid to 
eight ounces of water. In some cases the nitrate of siker injections, of the 
strength of half a grain, or the bichloride of mercury, in the proportion of a 
quarter of a grain to the ounce, will be serviceable. And indeed in most 
instances it is beneficial to vary the injections, the mucous membrane appearin~ 
to get accustomed to the same stimulants after a time, and thus not being 
impressed by it in a. proper manner, 

.\..fter the gleet has continued for some months, more benefit will often be 
derived from the introduction of a full-sized metallic bougic C\•cry second or 
third day than by any other local means, even where no stricture exists. 'fhc 
instrument should be left in for about ten minute~, and should be of the largest 
aize that the urethra will admit. 

Gonorrhea when acute or virulent seldom runs its course without local com
plications of some kind, the result of the propagation of the inflammation to 
ucig;hboring parts,often?f considerable severity, and occasionally even hazardous 
to life ;-such as chordce, phymosis, sympathetic bubo, abscess in perinea, irri
ubility of the bladder, retention of urine, hemorrhage from the urethra, &c. 
:'\!any of these complications present no special features, but require to be treated 
on general principles, without reference to their specific cause. Others, again, 
demand more special managcruent, and these we may briefly consider here. 

The dumlce, or painful erection of the penis, with twist of the or,!!an, com in:.; 
on at night, is often a most distressing and troublesome symptom. lt is usually 
be~t rclicffc<l by the application of cold to the part, but more especially by the 
administration at bed-t.ime of a pill compo~ed of gr. j of opi.um to gr. ''of' cam-

:~!~:,~~1~1:n~~11~)~~;;:s\1~~~/~t :a\::l~~~~daa~~v~;f u ~11c g~~:c~a;1 ~~n~;fi~11~~·a n~{ i~~'.·<~ 
of the watery extract of opium, to be introduced into the rectum an hollr before 
bcJ-time, as the best means of removing the tendency to churdce. 

'l'he irri101.Jility of the bladder with sp".1-sm of the neck a11d dysurfo may be 
of two kinds, either i1U'himnwtory,-comm g on in the earlier stages of the dis
ease with p:iin in the perineum, and all the symptoms of active inflammation 
<thout the part strongly marked; or oto1iic,-supen·ening at a more advanced 
period, without any special signs of inflammation. Jn the first case leeches to 
the perineum, hot poppy fomentations, the warm bidet, with full doses of Do
\'Cr1s powder, or of' hcnbane and carbonate of potass or nitre, will probably 
11fford much relief. When the discr:.se is alonic, th~ administration of the tine. 
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ture of the sesquichloridc of iron, conjoined with local soothing remedies. as 
the poppy fomcutations or bidet, and an opiate suppository will be beneficial. 

In rt:te11tion of 1.1.ri11c from gonorrhea the obstruction is usually dependent on 
a congested and inflammatory condition of the mucous membrane of the ure
thra. In these cases, lqcchcs to the perineum, the warm hip-bath, and opiata 
suppositories will probably afford relief. It is a lways desirable to avoid usinµ
the catheter, as it. is apt to lacerate the swollen and softened mucous membrane 
and thus to occasion troublesome bleeding; and will n.lways be productive of 
much pain, and of increased irritation of the canal. Rhould, however, the 
retention have continued twenty-four hours, or longer, it may most probably 
not gi,-e way by the means above indicated. and then it will be necessary to use 
the in .. trument, when a full-sized silrnr one should be Hry carefully introduced; 
a large instrument entering the bladder as easily and with less risk of injury to 
the tender walls of the canal, than a smaller one. 

When once the catheter bas been introduced, it is often n somewhat difficult 
matter to determine whether it should be left in or taken out. If it is left in, 
iufiamm:itory action is increased. If it is taken out, it may not be g:ot in again. 
The solution to this question is to be found in the facility with which the instru
ment is pa:;sed. If it. has been introduced without much difficulty, it is better 
to wilh<lraw it after the bladder has been emptied, and to continue the antiphlo
gistic treatment, when a second introduction may not be required. If, on the 
othl!r band, the catheter has been passed with great difficulty, and is firmly 
grasped either by spasm or stricture, it should be left in; but very active treat.
went must be employed to prc\·ent its exciting too much inflammation. 

It must, however, be remembered that the retention may be due to more 
serious conditions than this; to pro.statitis, to abscess in that gland, or in the 
perineum, or to inflammatory exudation in the tissues about the neck of the 
bladder. Under these circumstances, more active antiphlogistic measures will 
be required, with the use oi the catheter twice in the twenty-four hours, and 
probably free incisions into the perineum, if there be pus or urine extravasatc<l 
.nto that region. 

In many cases also of gonorrheal retention, there is an old stricture as well 
as the clap. llere the employment of energetic antiphlogistic measures, with 
the use of the catheter are indicated, but as the stricture is the chief cause uf 
obstruction the treatment must be dircetcd to it. 

Hcm.orrlwyef,.om. the urethra may occur either as the result of chordce, and 
consequent rupture of some blood-vessels of the mucous membrane, as the con
sequence of attempts at passing the catheter, or as a kind of exudation from 
the mucous membrane. )Jost commonly it may be arrested by the application 
of colt.I, and the employment of moderate local antiphlogistic_treatme~t. Should 
it be abundant, pre:o.sure by means of a bandage to the penis or pcrrncum, and 
,he introduction of a large gum-elastic catheter will arrest it. 

SEQUENCES OF GONORRll EA. 

The sequences, or more remote complications of gonorrhea, ar~ partly local 
and pardv constitutional Amongst the local, we find more part1cularly warts 
about the" prepuce ant.I glans or within ~he urethal orifice, which rcq.uire. to be 
treated by excision or caustics; and strictur.e, the managerncn~ of wluch 1.s fully 
described elsewhere. In some cases, also, 111 con?<cr1ucnce of cxtravasat1011 of 
blood, or the effusion of plas!ic m~tter in~o the corpu.!: 8po?giosum or the ~orpora 
caverno.;a limited and localtzed rndurat1on and tl11ckcn111g of the porns may 
result, at~ended by chordec, painful ercction.s, and a permanent twist in thu 
oraa1i. ln such conditions as these absorption of the effused mass may he 
att'empted by tl~e administ~·1ni.on of. 8tnall ~oscs of the bichlori<le of mercury; 
with the inuuction of the 1o<l1de of !cat.I omtmcnt. 
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After the cure of a clap that has been of long continuance, the gencrath·o 
organs arc often left in a weak and irritable state; the penis, scrotum, and sper
matie cords being lax and elongated, with an apparent want of power, and often 
painful and dragging sensations about the cords and groins. In some of these 
cases the patient loses the power of erection, emission taking place before erec
tion, and thus preventing proper connection. In other instances, again, erection 
of the penis takes place, but is immediately followed by emission; and in some 
cases, although erection occur, the cxpulsive power seems to be lost, and the 
semen, though escaping through the ejaculatory ducts, is not properly ejected, 
but either flows back into the bladder, or slowly escapes after the erection has 
gone down. Besides these various morbid states, nocturnal emissions arc com
mon, especially after slight derangement of the digestive organs and of the 
nervous system; and viscid prostatic fluid is not uncommonly squeezed out after 
the escape of the urine, or during defecation. 'l'hese various morbid conditions 
:ire commonly confounded with spermutorrhea, which they closely resemble, and 
constitute different forms of impotence. They require careful consideration on 
the part of the surgeon, as their existence is a source of the greatest mental 
depress..ion and distress to the sufferer; certainly one cause of conjugal infidelity, 
and occnsionally, I believe, or suicide. 'fhese affections, which arc of extreme 
frequency amongst all classes of the community, have scarcely as yet received 
that attention on the part of the profession generally that their importance 
desen·es, and the unfortunate sufferers from them are too often driven into the 
hands of those pestilent quacks that flourish in the metropolisi and now infest 
almost every town in the country, and by whom they arc not unfrequently ruined 
in health as well as. in purse. 

These various forms of impotence, of spermatorrltea, of debility of tlte ywera
tive or9a11s, or by whatever other name the condition may go, arc frequently 
difficult of cure, on account of the ready way in which they are influcncecl by 
moral causes; and the hypochondriacal state into which a patient laboring under 
them usually falls, makes it of much importance to speak cheerfully, to hold out 
hopes of a speedy recovery, and to endeavor to divert the patient's mind from 
dwelling constantly on his infirmity. He should also be cautioned not to attempt 
to ba\•e connection during treatment, lest the occurrence of failure should 
dispirit and depress him still more. 

The curative treatment of these cases should consist in giving tone to, and in 
lessening the irritability of the genito-urinary organs. 'Ihe first object is ob
tained by the administration of the tincture of the s~squichloride of iron, but 
more especially by the habitual daily use of the cold hip-bath. This the patient 
should use every night and morning, remaining in it, at first, for about three 
minutes, but gradually increasing the time of immersion to ten or fif'teen. In 
some cases, the cold shower-bath appears to give more tone, and then should be 
preferred. These means, useful as adjuncts, will not however cure the patient. 
For this purpose, the local irritability must be rcmoYCd, by the application of 
the nitrate of silver to the prostatic and bulbous portions of the urethra. It 
will usually be found that there is a good deal of tenderness in these situationi;:, 
felt by pressing upon the pcrineum1 or by passing an instrument into the urethra, 
when, as the point enters the bulb, the patient will usually suffer much pain. 
'rhe continuance of this irritation certainly keeps up the nocturnal emissions, 
and thus maintains the debility of the genital organs, and the nen·ous irrita. 
tability that is so characteri ... tic ol' these cases. It may most effectually be 
remedied by the application of the nitrate of sih•er, as originally recommended 
Ly Lallemand i and if this is done in a. proper manner, a. cure will usually be 
accomplished. Of late years I ha,·e employed, with ~rnch adva~tage in such 
cases, the instrument here figured (fig. 341 ). It consists of a silver catheter, 
ltavinr~ about a. dozen minute apertures near the end. ln the interior is con
tained° a slender piece of sponge, about two inches long, fixed to the expanded 
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end tJ~ a firm stylet that moves within the catheter. The instrument is clrnrged 
by fillmg the sponge with some solution of the nitrate of silver by withdrawing 
the stylct. It may then be well oiled, and being passed down to the spot to be 

FIG. 341. 

cau.terized, the solution is forced out of the ape~ture, .by pushing down the rod, 
whrnh compre.sses the sponge. I have found this syringe.catheter far safer and 
more manageable than Lallemand's or any other porte·causties that act by pro
truding a spoon or sponge, which is apt to be grasped by the spasmodic action 
of the muscles of the part, often being returned wit.h difficulty i11to the shaft, 
and not without risk of lacerating the mucous membrane. I generally use a 
solution of the strengt.h of .;:j of the nitrate to an ounce of water, though 
sometimes only a half, or a third of this strength can be borne. The applica
tion usually occasions a good deal of irritation for a time, sometimes even ~ 
muco-purulent discharge, and can only be repeated at intervals of from ten days 
to a fortnight. Any undue amount of irritatiou must be subdued by ordinary 
autiphlogistic treatment. 

Besides these strictly local complications of gonorrhea, a certain .set of 
sequences to which some constitutions are especially liable, occasionally occurs 
as the result of this disease, viz., inflammation of the testes and of the eyes, 
rheumatism, cutaneous eruptions, and sore throat. Some of these, as the affec
tions of the eyes and testes, may either be local or constitutional; the others.are 
clearly constitutional. 

Gonorrheal 1'njlarnmation of the testis, is certainly the most common of these 
wquenees. It almost invariably affects only one testis, and commences in the 
qiididymis, whence it extends to the body of the organ. It usually occurs in 
those indi\'iduals who have a. lax and long scrotum, with very pendulous testes. 
IL seldom sets in before the third week after the occurrence of the gonorrhea, 
but may occur at any period during the continuance of the discharge, though it 
is more frequent between the fifth and sixt.h weeks than at any other time. Tu 
c;tses of gleet, also, it not uncommonly occurs at a later period. In many 
instances it is referred to some slight injury - a blow, or squeeze, received 
during the contiuuance of the gonorrhea; but, in other cases, it would appear 
to arise from extension of the inflammation along the ejaculatory duct; and in 
others, again, to a kind of metastasis of the morbid act.ion from the urethra to 
the testis. 1'he fact of the disease commencing in the epididymis may be 
advanced in support of the first opinion; whilst the fact that the dischargti 
usually ceases when the inflammation of the testicle comes on, and returns as 
it subsides, may be adduced in support of the doctrine of its metastati~ origin. 
As the symptoms and treatment of gonorrheal inflammation of the testicle pre
sent nothing peculiar, I shall reserve their consideration until we come to speak 
uf'diseases of this organ. 

Gonorrheal i?t.flam.mation of tlte eyes is fortunately not of very common occur 
rence. It may affect either the conjunctiva or the scle_rotic. . 

Gonorrheal co11juncti11itis is one of the most destructive forms of ophthalmia, 
giving rise, not unfrequently in the course of forty-eight hours, to the most 
intense chemosis, with opacity and softening of the cornea, followed by staphy
loma. and a discharge of the humors. In the majority of instances only one 
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eye is affccted 1 but in some, both arc invoked to an equal extent. The .fo:c~se commeuces with the ordinary symptom!! of conjunctiva\ inflammation; itch mg and swelling of the eyelids, Ycketty redness of the conjuncti,·a, muco-purulcnt. Jischarge1 with much Jachrymation. The ehcn~osis sets in earl.Y, and is of a very sc,·ere clrnracter
1 and unless treatment nflords speedy relief, the eon~equences arc most disastrous to Yision. Lawrence states, that of 14 cases that fell under his obserYation, 9 had only one eye affected, and 5 both. Of the 9 in whom one eye only wn~ diseased, the org:rn was lost in 6 cases; of the f> in whom both eyes were nffected. both org-nns were destroyed in one case; in 2 one eye only was lost; one pnticnt rccoyercd imperfectly, and in only one did complete recovel'y ensue. 

It ha~ been :i question with surgeons whether gonorrheal ophthalmia is the result of the direct npplication of the !>pccific pus to the con,iunctivn, or occurs as a constitutional di~order. There can be little doubt that the npplieation of the pus to the surface of the conjunctiva might occasion the di~e:-1sc, but at the same time it is perfectly certain that in many instances there is no evidence of contact.; the inflammation occurring in both eyes without. the pntient hnving apparently communicated it; and though it is ncccs~:lrily difficult to adduce positi,·c proof ou this point, it is but reasonable to 1;re:mme that such cases may be con1'-titutional. 
The treotme111 of this dangerous affection must be of an nctive chnracter; blood should be taken freely from the temples by cuppin/!, or if the patient is sufficiently robust, from the arm, as strongly recommended by J .. awrenec, who places great reliance on it; 110 must of cour;;e be kept in a d:irk room, ::ind on a strict nntiphlogistic regimen. The disease must, however, be met, and the eye can alone be saved by active local treatment. The most acti\'C topical agent that we possess is the nitrate of silver. The use of this astringent, originnlly introduced by Littell, has been much insisted on by Guthrie, Walker, ::ind others, and is generally adopted at the present day, being ccrtninly the most useful agent that we possess. Surgeons differ somewhat in opinion as to the strength of the applicntion i some, the Germans especially, advise that the solid stick should be used, whilst others employ it in solution, of the strength of a drachm to the ounce of distilled water; l\l r. Wharton Jones employs a weaker solution, one of four or five grains to the ounce, and I have seen cases very successfully treated by this plnn; so much so, indeed, that I should be disposed in fut.ure to ndopt it in preference to the stronger solution. A few drops must be introduced about twice in the twenty-four hours, into the inner cnnthus of the eye; the lids between times being kept conred by compresses dipped in weak alum lotion, and the purulent discharge carefully washed away as it accumulates, by the employment of tepid alum injections. In doing this, great care must be taken that none of the discharges come in contact with the eyes of the surgeon or nurses, as it is of a highly contagious character, :rnd will almost to a certainty reproduce the r:amc disease; and inst:inces are recorded in which, in this way, the attendant's Yision has been destroyed. If the chemosis be considerable, it must be incised, and as the inflammation s.ub~idcs. belladonna lotions may be employed with advantage, and the use of the nitrate of silver gradually discontinued. 
Gonon·hf'a( scleJ'uliti!i is by no means of such frequent occurrence ns the conjunctirn l inflammation; when it happens it will commonly be found to be as~ociated with gonorrheal rheumatism, and not unfrcquently with i11linmmation of the testicle, occurring apparently in those indiv iduals in whom there is a tendency to affection of the fibrous tissues. This disease is eYidently of constitutionnl origin, as it cannot poss ibly arise from local contagion; it is attended by the ordinary signs of sclerotic inflammation, and is usually accompanied by some degree of' iritis. In the treatment there is nothing very peculiar, cupping or leeches t.o the temples, with belladonna fomentations, arc the principal 
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lo~al means, a.nd calomcl and opium, continued until the gums arc affccted
1 

con· 
~mute. the chief el~ments of the practice to be pursued, and must be persevered 
tn un~tl the an!enor chamber clears, and any effused lymph is absorbed. A:; 
the disease dechne~1 and especially if the patient is somewhat debilitated, soda, 
rhubarb and bark m powder may be given internally, and blisters kept open on 
the temples. 

l11)lamnwtion of the nose, attended by profuse suppuration, is a complication 

~::~; !f 
1~~:e o~;;~ ~!~~~1~s~~=r~~~~.0~~~s~~11~d~0r~1~1:c~::~a::1 a~~7~~1~t~~h~~::z ab:~: 

~:ntt~e 3i~i~~;~:1~~io~~1do~?~i1~f c~71Ju~i~~~.~~~~1:~c~~~1j1~~d~ne ,~\~:~t ~~:~1~~!:i~:~~~~u~ 
ha:e .fou~d succeed best consists in fomentations followed by astringent lotion~ 
orrnJeCt1ons. 

Go1wrrheal rheurnotism principally occurs in young, florid, an<l otherwise 
healthy men. It is of two kinds; in one, the most common, and indeed the 
typical variety, the fibrous and muscular structures arc affocted; in the other, 
the joints are implicated. The fibrous or nrnscubr form of rheumati::;m is not 
infrequently associated with inflammation of the testicle or the sclerotic. It 
commonly affects the fleshy parts of the body, as the hips, the shoulders, and 
the thighs, and not infrequently occurs in the soles of the feet. It is always 
p~inful at night, but is not commonly attended hr any very severe constitutional 
disturbance. The synovial form presents the ordinary characters of rheumatism 
of the joints, the knees and ankles being those chiefly involved. In the treat
ment of these affections, calomel and opium, or Dover's powder with eolchicum, 
must constitute the most important clements until the acute stage is passed, 
when the iodide of potass may he adrnntageously given. 

Cutaneous eruptions chiefly consisting of roscola1 with slight pityriasis, and 
perhaps a few patches of psoriasis with very flimsy sc:ilcs, occasionally occur in 
rather senrc cases of gonorrhea, usually appearing from six weeks to three 
months after the commencement of the attack. They are chiefly diffused about 
the chest and belly, and present no sign of coppery rcdncs~. At the time of 
their occurrence, the fauces commonly become similarly involved, presenting, 
as was first pointed out by Travers, a diffused superficial redness on the velum 
palati and pillar:::, with perhaps superficial ulceration on these, the tonsi ls or the 
urnla. The occurrence of these affections is usually preceded by slight. febrile 
actiou, which, howe\'er, subsides on their full evolution. 1'hosc roscolar erup
tions, occurring during gonorrhea, have occasionally been attributed to some 
peculiar influence exercised by the copaiba, but I think not on sufficient cvi· 
dence. I am not aware that copaiba, when administered for other diseases than 
gonorrhea, ev-cr produces such eruptions, and they will occur, as I have seen in 
several instances, when no copaiba. is being given. 'l'hc treatment of these 
affections should consist in the administration of salines, followed by the iodide 
ofpotass in small do.:;es. )lercurials are nC\'Cr required. 

Gonorrhf'a in the Ji~male differs from the same affertion in the male in not 
being so severe, though it is usually more extensive, and of longer duration. 
The severity is less, on account of the shortness of the female urethra pre\·enting: 
the occurrenceoftheretentionof urine as in the male, and also from the absence 
of such parts as the prostate, testes, &c., the implication of which constitutes 
the principal source of difficulty in men. Gonorrhea in the female may affect 
the part to very different degrees; thus the vu]ya alone may be implicatcd 1 or, 
as most commonly happens, the inflammation may spread to the whole of th<! 
mucous membrane of the vagina. The urethra is less commonly the .scat .of 
disease, though occasionally implicated with other parts i and, b.stly, the rntcnor 
of the uterus may become affected by this specific inf:la.mmation. In some caseR 
even, it will spread along the Fallopian tubes to the ovaries, and I have known 
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one or two cases in which rather acute attacks of pe1·itonitis, probably induced 
in this way, have complicated this disease. 

'fhe symptoms of gonorrhea in women are sufficiently well lutirked in the 
early stages, where there is an abundant muco-purulent discharge from the parts 
affected, with a good deal of inflammatory irritation about them, accompanied 
with pain in micturition, and a frequent desire to pass water. As the disease 
becomes chronic, however, it is more difficult to determine its true character; it 
being apt to be confounded with some of those accidental and leucorrheal dis
charges to which females of all ages are subject. 

In the majority of eases, gonorrhea may be distinguished from all other muco
purulent discharges of the female organs by the presence of inflammation about 
the external parts, the mucous membrane of the rngina and urethra. In these 
t•ases it will be found, 011 introducing a speculum, which, however, occasions 
considerable pain, and is firmly grasped by the contraction of the vagina, that 
the disclrnrgc comes from the wall of this canal, and that the uterine orifice is 
free or nearly so from it; whereas, in leucorrhea the discharge proceeds in a 
great measure from the interior of tlrn uterus, the os and cervix of which would 
probably also present signs of diseased action. It must, however, be borne in 
mind that the discharge in gonorrhea may occasionally be in a. great degree 
uterine; and that that of leucorrhea may be an exudation from the mucous 
membrane of the vagina. Under such circumstances, when the disease is 
chronic, it is almost impossible to arriYe at a correct conclusion as to the nature 
of the case from simple inspection; and in these cases of doubt, the surgeo11 had 
better give a very guarded opinion, lest he be led into the error of inculpating 
an innocent woman. The difficulty is iucrcasccl, and a good deal of obscurity 
thrown over the case by the fact that leucorrheal discharges will occasionally 
give rise to urethritis in the male, which closely simulates gonorrhea. Children 
also are occasionally subject to an acute inflammation of the vagina and nymphre 
as the result of simple irritatiou, of constitutional disturbance, or of teething; 
these cases require to be recognized, as they have frequently been the cause of 
unfounded accusations. 

The treatment of gonorrhea. in the female must rnry according as the disease 
is acute or chronic. In the acute stages,. i:reneral and local antiphlogistic means 
must be had recourse to--salines, low diet, rest in be<l, and emollient scdati\·e 
fomentations. As the disease subsides into a chronic condition, astringent injec
tions must be employed; a. weak solution of the ace~ate of lead, or the liquor 
aluminis comp. largely diluted with tepid water, bcmg especially useful. In 
other cases again, a weak solution of the nitrate of silver may be used with 
much advantage. These injections should be employed three or four times a. 
day, and in large quantity. After they have been thrown up, a piece of lint 
well soaked in the lotion should be introduced between the opposed mucous sur
faces, so as to prevent their ?O°;J~nq into ~pposition, the discharge being in a 
great measure kept up by their fnct10n agarnst one another. In order that the 
injection be properly given, the woman should lie flat upon her back, and pump 
in the fluid by means of one of Kennedy's elastic bottles. In the treatment of 
gonorrhea in women, spcci_fics are of no use unless the urethra. be affected, when 

~fi~~~~~' 1~~~.e~;. foi~~~~io~:, 1 :~:!1i~1;1 ~e~hi~~~~::;~;~~i}~r~1~t d~~et1:~;~:\~t~ct1 ~~il~ 
contmue to be rnfect1ous for a great length of time. 

Much discrepancy of opinion has for a long time existed as to the structure 
uf the urethra, some surgeons adrniUing, others dcnyiug its muscularity. 
Though the presence of muscular fibres in the urethra had been suspected by 
many in consequence of the phenomena presented by some forms of stricture 
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being solely explicable in tl1is way, it is only Yery recently that their existence 
has been demonstrated; KOlliker and Hancock having shown that the tube is 
surrounded through its entire length with an org;anic muscular coat. Hancock 
h~ de~onstrated the course of these fibres. Ile has pointed out that the fibres 
of the rnner layer of the muscular coat of the bladder pass forwards underneath 
the mucous membrane of the prostatic portion of the urethra, and those from 
the outer l~y?r of the muscular coat of ~he bbdder outside the prostate. These 
two l~yers ~01~ at th? me~1bmnous portton of the urethra, forming the muscula.r 
covc_nng of t_his portion of the canal. At the bulb these two layers divide again, 
the rnner1 lyrng underneath the mucous membrane, separated from it merely by 
cellu.iar tissue; _the external, lying outsi.dc the corpus spongiosum, between it 
and its fibrous rnvestment; at the an tenor extremity of the urethra they unite 
again and form its lips. Thus the urethra is surrounded through its whole 
length by muscular fibres, a double layer of which i1wests ii at the membranous 
portion, and again at the external meatus. 'fhe prostate and corpus spongiosum 
are included between planes of these fibres. The vesicles and ducts of the pros
tate are surrounded by layers of organic fibre; those of the ejaculatory duets 
coming from the organic layer of the vas deferens. These fibres me totally 
distinct from the common muscular apparatus of the perineum, and their exist~ 
ence proves the urethra to be, what had often been suspected, a musculo-mem
branous canal. 

By stricture of the 'Urethra is meant a narrowing of the canal at one or more 
points. 1'his may proceed from three distinct conditions; viz: -1st, spasmodic 
a.ction of the layer of the organic muscular fibres situated outside the mucous 
membrane; 2d 1 congestion of the mucous membrane of the canal; or, 3d, 
organic changes in the mucous and submucous tissues, consisting of ihickening, 
induration 1 or the de1)osit of plastic matter wiibin them. .According as the 
disease arises from one or other of these causes it may be termed n .~pasmodic, a 
cnn:;estive, or an organic stricture. These different forms of the disease having 
the one condition, narrowing of the urethra, and its consequences in common, 
ant.I in practice being often associated together, present so much variety in their 
bymptoms, in the treatment they require, aud in the constitutions in wbich they 
occur, as to require separate description. 

1st. SjJasmodic st1·icture. -The existence of this form of the disease has 
been much ca.villed at; surgeons disregarding the evidence of their own senses, 
and being led away by an imperfect anatomical examination of the urethra, 
denied the possibility of spasm of this canal, not being able to demonstrate the 
existence of any muscular fibres in sufficiently close proximity to the mucous 
membrane to influence it by their ac~ion. The possession of musc~lar contrac
tility by the urethra is, however, obvious from the facts that a boug1e may occa
sionally be introduced with sufficient ease, but that the su1·gcon on attempting 
to withdraw it, will find it tightly gra~pcd: so ah:o occasionally on introducing 
the instrument he will feel it meet with an obstruction which on .!:tC>ady pressure 

~'~~~tei~h~~t:g!~:~ t~ee~·~:st ~~a1u~';;!~~:~\~:u:~ rt~~~a~~ll~~ ;~::1~~j~t~~::~~!~;~ 
the most perfect freedom, whilst if it were rendered acrid or aciJ by driuking 
spirits, effervescent wines, or other simi~ar beverages, almost coiuplcte obstruc
t10u would ensue, tends to prove the existence of an occasional :::;pu:omodic con
striction of the canal. 'fhe::sc facts, tlwugh sufficiently convincing to many sur
geons, had failed to carry proof of.~h~ existenc~ of spasmod.ic stricture co at.hers, 
until the recent researches of Kolliker and Ilancock, which have above been 
referred to, set the question of the muscularity of th.e urethra fina.lly at rest. 

In spasmodic stricture we find evidence o~ narrowrng of the urethra, and con
sequent impedim~nt to the free flow of~ unne, _rapidly super~eniug. u~1dcr the 
influence of certam causes, and as spceclily subs1drng. A p:ltlent, tor rnstancc1 

in his ordinary health, and passing water freely, may, if he take such fond or 
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drink as will gi,·c rise to a very acid condition t'.lf his urine, if he be expo~ed to 
cold, or get out of health in any way, suddenly find himself able only to pas~ his 
water in a small stream by drops with much straining, or may even be seizc<l 
with complete retention. Under appropriate treatment thc:;e symptoms rapidly 
subside, recurring, however, on the application of any exciting cau!'c. AL the 
time of the occurrence of this spasm there is often a sensation of weight and un. 
easiness in the perineum, with evident irritation of the urethral mucou~ rncrn. 
branc, ~s shown by reddening of the lips of the orifice : in fact, a tendency to 
a cvmLination of the conge~tivc with the spasmodic form of Mricture. The 
causes of spa!'lmodic stricture are usually such conditions as occasion a rel:.ixl'd 
an<l irritable state of system, as Jong residence in hot climates, more especially 
if conjoined with habitual exce~ses in drinking, high Ji,·ing, and \'Cn<:real induJ. 
gences. The more immediate causes are usually any circumstances that occa:-.iou 
irritation of the urethral mucous membrane, which, being propagated to the 
organic rnu,.;cuktr fibres beneath, calls them into activity aud thus gives ri~c 10 
the sp<L"'HIOdic affection. The most usual of these are those conditions of the 
system iu which the lithates are largely eliminated, as exposure to cold and wet, 
Ly which the action of the skin is su~pcnded, too free an indulgence in spirituou~ 
aud acid liquors, - such as red or effe rvescent wines, beer, or punch, - which 
are well known to gi,·e rise to an attack in many constitutions. 

1'rculmcnt of 1.1.pu:mwdic stricture. -If the patient is suffering from spasmodic 
difficulty in making water, a suppository, consisting of 3j of lauda11u111 in a 
little starch, should be thrown up the rectum, the warm hip-bath used, and a 
full dose of Dover's powder administered. As the opium begins to take effect, 
the urine will usually be passed without much difficulty. 'l'he bowels should 
then be made t-o act, when the patient will usually be relieved. lf' the spasm 
cuutinue, as it often does, for some days or weeks after this, a full-sized wax 
bougic should be introduced C\•ery second or third day, in order to )c::;::;co the 
irritability of the urethra. ln some c;1scs this is more effectually done by the 
use of a. plated bougie, well warmed and oiled. 'Yhatevcr instrnmcnt ifi used 
should Le of large size, from No. 8 to 10. A small bougic will often be arrested 
and will create uiuch irritation when n. large one will 1)ass readily. If the use 
of the instrument causes irritation and increase of spasm, it is better to omit it 
entirely, and to trust to constitutional treatment. But the surgeon must not 
be discouraged if the fir::'t few iutrotlucLions oi' the bougic appear to increase 
the irritation; as the urethra becomes accustomed to the use of the instru1ucnt, 
relaxation of the spa::.m will take place. At the same time the patient's 
general health should be carefully attended to; the bowels must be kept open, 
and the diet regulated; all acids, stimulants and sweets, being carefully 
avoided. During the time that the bougic is being used, he should take, thrc·e 
times a day, a draught, composed of twenty minims of liquor pota .. ~::c, with the 
same quantity of tincture of henbane and sweet spirits of nitre in camphor julep. 

Asa preventive treatment of these attacks, a careful regulation of the diet, 
warm clothing, with the use of flannel, and keeping the skin in action by means 
of hor:schair glons and tepid baths, will be found serviceable. 

2d. Uonvestivc stricture. -l\Iany surgeons look upon spasmodic strictures as 
essentially dependent on congestion of the mucous membrane of' the urethra, 
o,·erlt'.lt'.lking altogether tho existence of' spasm, or considering it as the result 
of irritation of the perinea! muscle::;, and not of the true organic muscles of the 
canal. That the two couditions of congestion and spas111 are frequently a~so
cillt.::d iu Lhe urethra, in the relation of' cause and effect, there can be no doubt; 
and this is the most frequent condition in which spasmo<lic strictures arc found. 
fndcc<l, congcl)tion plays an important part in all forms of ::.tricturc; it may, as 
we have just seen, be connected with the spasmodic \'aricty, it may occur alone, 
or it may be as~ociatcd with t'.lrg:rnic !ilricture. Some parts of the urethra appear 
kJ be wore subject to congestion than others; thus, for iustaocc, the n1embra-
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nous and pr01:tatic portions, especially the folds of mucous membrane consti
tuting the _Yerumontanum, arc peculiarly liable to become congested. 

C~ngcsli.\'C strict1:1rcs frequently occur as the result of chronic and long
contmued rnflammalton of the urethra, or of the passage of urine that has been 
rcn<lere_d irritating by being too concentrated., or by an admixture of an undue 
proportion of lithatcs. It is espec ially in gouty or rheumatic subjects who 
suffer from irritability of thf' skin and mucous membranes that this condition 
occurs. In these case~ there is no true or permanent obstruction 1 but the 
di:sease is transitory, and solely due to a swollen state of the membrane of the 
part. 

Jn congestive stricture we 11ot only find the common symptoms occasioned 
by an impediment to the free paf:sage of the urine; but some swelling of the 
lips of the urethra with reddening and eversion of them. There is also Rlight 
gleety exudation, and not unfr~C]uently an abundant purifonn discharge, in fact 
urethritis of a. marked kind, with a. sense of weight or fulness in the pet·ineum, 
paiu in micturition 1 :rnd f:Ometimc<o uneasiness in dcfCcation. This state of thinf!S 
constitutes a very troublesome affection, intimately connected with the various 
forms of urethritis, and exceedingly apt to relapse from apparently very trivi;i\ 
circumstances, slight errors of diet, dyspeptic dcr:rngcments, or any local souref'S 
Jfirritation. 

The trcatnunt in these cases should consist in c:i.refnl rc~ulation of the diet 
and habits of life, and especially in the administration of thC alkaline and seda
ti\·e mixture above indicated in combination with small doses of copaiba. In 
many cases a. course of Plummer's pill, in conjunction with the compound de
cuctiun of aloes, will be found of essential service. If there is much tenderness 
or weight about the perineum, the application of leeches to this part, together 
with the use of the warm hip-bath, will be serviceable. 

Uonµ:cstive strictures, though more influenced by constitutional than local 
means in many cases, yet require the introduction of bougies in order to 
prevent the constriction becoming permanent. In some instances a wax, in 
other a silver or pewter instrument, will be found to answer best. Whatever 
is used, care should be taken to introduce it 11-lowly and with every possible 
gentleness. With all care some hemorrhage usually follows the passage of the 
iu,..trurncnt, not from laceration, but simply as the result of compression of the 
mucous membrane, and the discharge of which appears rather to be beneficial 
than otherwise. 

3d. Orgunic striclurc.-This form of stricture is the result of long-continued 
inflammation of the urethra, or of some injury to the canal from blows or kicks 
in the perineum by which a portion of it is destroyed or sloughs away. 
Hcpcatcr.l. gonorrheas and long-continued gleets ~re the m~st ferti~e ca1:1ses of 
this rJ.i,..cas.e. In the urethra as elsewhere, plastic matter 1s deposited m and 
:iround the mucous membrane, as the result of inflammation; consolidation of 
tltis takes place, followed by contraction of the canal. 'l'he long continuance of 
iufiammation is more to be dreaded than its intensity in occasioning this mis. 
chic!'; hence it is of great importance, not to allow glccts to run on indefinitely, 
as they will almost to a. certainty be followed by constriction of some portion of 
the urethra. 

ur~{::~aS~~~;fb:;;::~:t~;t~~:ec;:;~~StJ~~n;~~~~:~~~1 i~~~~~C:~; fo0~~0t~1~.fC~l~l~ 
:~~~t b1~~1;~~e~~11~n~~c~~~g~;.1sthti~a~i~;~~:.em~~ai~~~so,~~~~~'n tr1~r~1ee~1~n~~ '.Iii~~ 
doubt, 1s an erroneous op1111on. :Mr. llenry Smith has cxammed 98 Rpec1mens 
cif stricture contained in the different London museums; of these he found only 
2 1 seated in the membranous portion of the urethra, whilst 77 were anterior to 
the trian~ubr ligament; the_ maj?rity of these bc_ing either in th? bulbous 
portion of the urethra, or a little rn advance of this. l\lr. H enry 'lhowpson, 
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i11 his excellent work on Stricture, states as the result of his numerous obser
vations, that stricture is more frequently met with at the junction of the spongy 
and membranous portions of the urethra, nexti about one inch anterior to this, 
and most rarely, so far back as the membranous portion itself; lastly, he states, 
"I can confidently assert that there is not a. single case of stricture in the pros
tatic portion of the urethra to be found in any one of the public museums of 
J .. ondou, Edinburgh, or Parir;.11 Not unfrequently strictures arc met with at 
the mouth of the urethra, and occasionally they are multivle, two very frequently 
occurring, and sometimes as many as four or fise. 'Vhen there are several 
strictures, one will always be found at the bulb or in the membranous })Ortion 
of the urethra. 

The characters of organic stricture '\"ary greatly ; in some cases it is annular, 
encircling the whole of the canal, and occasionally for some little distance. 
'.l'hesc elongated annular strictures usually arise from consolidation of the corpus 
spongiosum by plastic matter compressing the urethra, as in fig. 343. In other 
cases again, annu lar strictures may be narrow and sharp-edged, and are then 
called pack-thread or bridle strictures; consisting of bands stretching across 
the urethra (fig. 342). Sometimes there arc several of these in close proximity 

F10. 342. F10. 343. 

to one another, leaving merely narrow passages between or under them. These 
bands occasionally stretch directly across the canal, but at other times and more 
commonly they take a somewhat oblique direction (fig. 344). It is not very 
clear how these brid les or frena stretching across the urethra are formed. h 
can scarcely be by the effusion of plastic matter; it is more probable that they 
are occasioned by a valvular projection of the mucous membrane which has 
been perforated, perhaps by the point of the cathe ter, and thus apertures pro
duced in it. These various kinds of or!!:anic stricture a.re hard and elastic, 
sometimes, when old, almost cartilaginous .... in their density, feeling gristly and 
t"ough to the instrument that passes over them. 

The amount of constriction varies greatly in organic strictur~, from merely 

~!!~ba~i~~~r~:i:;&~; ~~: ~!1:~1u :lf t~~li:~:~~~:\~l:~c~br~~~~!~o; co:~~le~l i ~:~::: 
meable by a stricture. In answering this, it is necessary to be ngreed upon the 
meaning of the term "impermeable." If by it is meant impenetrable to the 
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pas:1age of a catheter, there can be no doubt that ~uch strictures may occasionally, 
though ':ery rarely, occur, the channel being so narrow, oblique, or tortuous, 

~:~~r\~~i~~:t~ua~e~tu:~l~nb! ~l~i1~~~~; :l~~oeu~:r:1~~ab~~r;~t~::::u~~~~:e~J ~r:~~! 
and careful treat~ient. If by "impermeable" is meant generally impervious ta 
the passage of unne, there can be no doubt that such a condition does not exist. 
It ~ould clear.ly be incompatible. with life, unless a fistulous opening existed 

:::~n~ntha;:;~~cr~r=~i~~[,~;~~ ~~~1~hn!~~=r u~~:~d n~~h;r ~:~n o:~~s~n1i'. ~;·:~cl~i~~ 
urine whatever escaped by the meatus, unless in consequenre of injury or 
~i~ease a portion of the whole calibre of the urethra had sloughed away i and 
it is clear that so long as any passes out in this way, a stricture cannot be looked 
upon as truly impermeable. 

When an organic stricture is once formed, it will continue unless removed 
by surgical means, and as it usually becomes more closely contracted, it will 
offer an increasing obstacle to the free flow of the urine, and thus eventually 
tend to give rise to important structural changes in the urinary apparatus. 

'fhe urethra behind it becomes increased in diameter, sometimes dilated into 
a true pouch, in which sabulous masses, and even small calculous concretions 
occasionally collect. The bladder, subjected to increased pressure by the 
necessity of overcoming the obstacle to the passage of the urine, becomes 
thickened and fasciculated, the ureters are often found dilated, from a tendency 
to a reflux of the urine, or to compression of their vesical orifices, in conse· 
qucnce of the altered structure of the bladder. 'l'he kidneys become irritated, 
congested, and at last tbe scat of some of those various structural changes that, 
by impairing their functions, and interfering with the proper dcpuration of the 
blood, may eventually destroy the patient. 

Symptoms of organic stricture. - It is surprising bow much constitutional 
irritation is set up in some systems by a stricture, even though it be not very 
tight. The interference with the free flow of the urine causes irritation of the 
bladder and kidneys, the secretion from which becomes less abundant than 
usual; in consequence of this, the actions of the skin, and other depurntive 
organs, are deranged, and thus the system at large is influenced and suffers. 

'fhe local signs of stricture are always well marked, and are very unequivocal. 
The disease usually commences with the retention of a few drops of urine after 
evacuation of the contents of the bladder. The patient finds that he has to 
make water more frequently than usual, particularly at night; there is some 
straining, perhaps a slight gleety discharge, and a feeling of weakness about 
the genital organs. 'fhe stream of urine has changes impressed upon it d~ring 
its passage through the stricture, by which its ehape ~nd directio~ are mod1~ed; 
thus, it. may become forked, scattered, twisted, fan.like, or be d1Rcharged rn a. 
double current- one projecting directly forwards, the other dropping perpcn· 
dicularly downwards. As the disease adrnnces, these symptoms necessarily 
become more marked, until they may terminate in complete retention; they, 
however, often come on in a very insidious manner, and wh.en the pa~ient seeks 
advice he is found to be already the subject of a. very t1~ht and rntractable 

~~i~~~r;~ti~nn~e::'hii~ :~;;l~~~sist~~efi;~~~~~uo~:~:;~~::~~ %r~~t:i~:::t~r71~~~n 
The existence of stricture can, however, only be dctermmed with certainty 

by the introduction of' an i~strument down the ur.ethra. In exploring the ca~al 
in a suspected case, two pornts have to be ascertamed-the existence of a s.tnc
ture, and its degree of tightness. 'l'he. existence of a strict~re is .best de term med 
by passing a plated steel sound, or a s1lv~r catheter of med mm size, 3:bout No: 8, 
well oiled and warmed. This will readily pass so far as the constricted pomt, 
but then be arrested. In this exploration, too small an instrument must not b~ 
used, le~t6ir. hitch in the fossre of the urethra or against the verumont-anum, and 
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this accidental arrest be mistaken for the obstruction produced by the stricture; 
or it might pas!; through the stricture, and thus mh~lead the surgeon. The 
existence of a stricture baving been ascertained1 the next point is to determine 
its degree of tightness. This is best done by withdrawing the instrument 
previously used, and then introducing a smaller one ubout the size of the 
stream of water that the patient makes. If this fail to enter the stricture, a 
smaller one still must be used, until that size is reached, which can be intro
duced with but. a moderate degree of force. In this way the existence, the seat 
and degree of tightness of the stricture, are ascertained. The tact of an expe
rienced surgeon will ::ilso lead him to judge to a certain extent of the length, 
degree of induration, &c., of the constriction. 

The employment of soft wax bougies has been recommended with the view 
of taking a mould of the size, shape, and direction of the stricture, by pressing 
t.he end of the in~trument into it; but no possible a<lvantag-e can be derived 
from this proceedinµ-, and a surgeon accustomed to the use of meta.Ilic instru
ments can obtaiu all this information with more certainty by the finer touch 
afforded by them. 

'!'he treatme11t of strictures of the urethra may be conducted by three methods 
-1st, rnecha11fral dilatlltion; 2d 1 by caustics; and 3d, by the division of the 
contraction. Whatever plan of tre::itmcnt be adopted, the surgeon must bear 
in mind that his operations have to be conducted U})On a tender canal endowed 
with exquisite sensibility, that sympathizes closely with the conditions of the 
general system, and in which improper violence or too active measures may set 
up a degree of irritation that readily extends to neighboring structures, and 
thus jeopardizes the life of the patient. But though it is necessary to recollt:>ct 
all this, he must not run into the opposite and equally dangerous extreme of 
adopting inefficient measures for the removal of the obstruction. A bad stric. 
ture is one of the most serious diseases that the human frame is liable to, and 
will almost inevitably, if left to itself, terminate fatally by the induction of' 
renal disease; and we must therefore not l1esitate to adopt sufficiently energetic 
measures for its removal; and if these are properly conducted, there is scarcely 
any affection in which the surgeon can afford his patient greater relief than in 
this. At the same time, however, that local means are being used, consti
tutional treatment should not be neglected. Organic stricture is often more or 
less associated with spasmodic or congestive i:;tricture, and requires the same 
constitutional treatment, modified according to circumstances that are neces8ary 
in these affections - proper regulation of diet, avoidance of all articles of food 
that generate lithates, care not to allow the urine to become too concentrated, 
and attention to the maintenance of the healthy action of the liver and skin, will 
tend much to increase the patient's comfort, and to ward off the more serious 
consequences of stricture. 

1st. 1llechanical dilatotio11, as it is erroneously termed 1 is the usual and cer
tainly the most successful mode of treating ordinary strictures; but it is not the 
mere stretching, or forcible dilatation of the stricture1 cures it. 1l'he means 
employed to produce dilatation tend to promote the absorption of those plastic 
matters effused in and underneath the rnucous membrane, which especially 
<:onstitute the stricture, and thus to occasion a permanent cure. 

rl'hc instruments that ::ire used for dilatation are either metallic, such as silver 
catheters, steel sounds, plated or pewter boug:ies; or made of some soft and 
yicldiug material, as gum-elastic cath~ters, catgut, wax, or el::istic bougies. 
'l'bough most surgeons will prefer one kmd of instrument to another, it is well 
uot to be too exclusive in the use of any one; for it will be found in particular 
~trictures and certain constitutions advantageou8 to depart from the ordinary 
practice, and that the surgeon may modify with great benefit to his patient the 
wechanical means that be adopts. As a general rule, I think that metallic 
instruments are decidedly preferable, more especially when the stricture is tight, 
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cartilaginous, and of old standing ; nothing will pass such a stricture as this so 
readily as a. well.made steel sound or silver catheter. 

The shape and cun'e of catheters and sounds is of much importance i the beet 
curve for these instruments, I think, consists of the one-fourth of the circum· 
ference of a circle 4t inches in diameter. If sounds are used, they should be 
made slightly conica.l, so that the thickest part corresponds to the bend of the 
instrument, and be well rounded at the point. Sounds are particularly useful 
when the stricture will admit a moderate.sized instrument. The sound should 
have a. broad metallic handle, which transmits any sensation communicrited to 
the point more accurately than a wooden one. If a catheter be used,-and this 
instrument is most applicable in small strictures, in which, if the difficulty of 
introduction be great, it may advantageously be left, - it should be made very 
solid and stiff. '.l.'he rings should be large, so as to serve for a. bandie, and the 
eyes well rounded off a.nd somewhat depressed, so that they may not scrape the 
urethra. rl'hese instruments should be used with every possible care bnd gen
tleness; but though no one more strongly recognizes than I do the necessity of 
not employing unnecessary violence in their introduction, yet it is useless to 
think of getting through a tight hard stricture without the employment of some 
degree of force. The catheter or sound will not 11 find its own way" here, as it. 
may in a healthy urethra; but it must be guided and directed by the hand of 
the surgeon, and there is scarcely an operation in surgery that requires more 
met and delicacy of manipulation than that of passing an instrument through 
a tight, or, as it is termed, an impermeabl(' strictu re. Bere some degree of force 
must be used, but the skill is shown in proportionin~ this to the amount of re
sistance, and in using it in a. proper direction. The appearance of fOrce is 
iudeed often greater than in reality; for though the point of the catheter have 
got through a tight stricture, it may still require considerable pressure to push 
the rest of the instrument through it. 

Catheters and metallic 50unds are best introduced by laying the patient flat 
upon his back, with the pelvis somewhat raised, aud the head and shoulders 
luw. The surgeon, standing on his left side, inserts the instrument well warmed 
and oiled into the urethra, with its concavity turned towards the left groin, and 
passes it down the canal, at the same time drawing the penis upwards with his 
left hand , so as to put the mucous membrane on the i-tretch. As the instru
ment approaches the triangular ligament, the handle is carried to the ruesia: 
line, and at the same time raised perpendicularly; aod, as its point passes unde?" 
the pubes, it should be kept well against the upper surface of the urethra, anc:: 
made to enter the bladder by deprei::sing the handle towards and between the 
tbi~hs. The surest guide to the bladder is.the upper sur~ace of the urethra, 
which is more fixed than the lower, aod less hable to the existence of fistulous 
openings or false passages. Should difficulty be exp~rienced, the introduction 
may be facilitated by injecting and slightly distendmg the urethra with oil 
before passing the instrument. 

If the stricture be not only very tight, but twisted, it may be somewhat diffi. 
cult to "Ct a metallic instrument through; and then the plan rccom· 
mended 

0

by Sir 13. Brodie may be advantageously employed. rl'his con· ( 
sists in taking a fine catgut bougie, and bending it in this s~ape, about 
an inch from the point, so as to follow the track of the .stricture more 
closely. In this way s~rictures that are othe.rwise impassable may be got 
through with comparative ease. U~dcr the infl~ence of ch.lor?form, how. 

~~=:' a::a:It ~~~~~~~~s i~n:~y boeth:era~1~;. pai~~l:;:'~~p:~~~\l;c~~~~!:d:J~~ 
its use in passing catheters through. very t1g~t strictures which had been 
iwpenetrable for months or yean. without this agent. 

Gum.elastic boogies and catheters and wa~ bougies arc ~ot n~arly so ~anage· 
able as metallic instruments, usually bendmg back agamst tight etnctures; 
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in fact, it is only in those of a spasmodic and congestive kind, in which a large 
in1:1trument will readily pass, that they are of much ser.vicc. 'l'hcy arc usually 
best introduced whilst the patient is standing, and they µ-enerally glide most 
readily into the bladder if they ha.ve been slightly curved before being passed. 
When they are of wax, it is useful to smooth them down between the fingers 
before introducing them. In using the elastic catheter, a stylet is usual13 
required; but in some cases the instrument appears to enter more easily with. 
out this. In others again, it may be passed with the sty let down to the stric. 
turc, and then partially withdrawing it, the point of the catheter will start up, 
and thus more readily slip in. 

The introduction of an instrument usually gives rise to a smarting,. painful 
sensation in the urethra, which is generally most severe as its point approaches 
the neck of the bladder, and is then sometimes attended by nausea and sudden 
faintness. As a general rule the instrument should be passed every second or 
third day, and when i1itroduced should be left in for about five minutes, or 
until the spasm about the urethra induced by its introduction has subsided. If, 
however, the stricture is extremely tight, a very small catheter only having 
been got in, the instrument may be left for twenty-four or forty-eight hours, 
when it will be found that however tightly grasped it originally had been, it 
has become loosened; n. slight d!schargc being at the same time set up from the 
urethra. It may then be readily withdrawn, and when the irritation bas sub
sided at the end of a couple of days, a considerably larger one introduced. 

The augmentation of the size of the instrument should be very gradual. It 
is fully sufficient to increase it by one number at each time of introduction. 
Many urethrre even will not bear this, and it becomes necessary to pass the 
same instrument on two or three successive occasions before a larger size can be 
introduced. The size of the instrument may be gradually increased until that 
is reached which the urethral orifice readily admits; beyond th is, the surgeon 
should not go; but so soon as the full size, usually No. 12 or 14, can be iatro· 
duced with ease it should not be passed so frequently as before; once a week or 
ten days, and gradually with less frequency. But for some length of time to 
come it will be necessary to introduce it at least once a month or six weeks, lest 
contraction take place again . 

If the size of the instrument be increased too rapidly, irritation may be set 
up, and inflammation of the testicles, and abscess in the perineum or prostate 
incJuced. I have more than once had occasion to regret being in too much haste 
to increase the size of the instrument, and by augmenting it by two or three 
numbers at one sitting, have seen the patient thrown back for weeks by the 
superyention of some of the affections just mentioned. 

When the stricture is situated solely at the urethral orifice, the best instru
ments for dilatation are nail-headed styles of graduated sizes. 'l'hese strictures 
arc, howe\'er, \'ery troublesome, and have a great tendency to relapse. 

An ingenious and in some instances a valuable method of dilating strictures 
bas been brought before the profession by l\lr. T. Wakley. It consists in pa!:!S· 
ing a small-sized silver sty let through the stricture, and then slipping over 
this, a catheter, which is to be gradually increased in size until the urethra is 
fully dilated. 

By dilatation, properly carried out, most strictures may be considerably 
relieved in the course of a few weeks; and the majority cured by continuing 
the treatment for a sufficient length of time. Some, however, cannot be dilated 
in this way; it would appear that the tissue of which they are coniposed is so 
contractile that although they may be expanded up to a certain size - say up 
to No. 5 or 6-it is impossible to get beyond this. In other cases again there 
is a great tendency to relapse, and for the constriction to return; the stricture 
rapidly becoming tighter so soon as the introduction of instruments is diecon-
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tinued : in these cases other measures that will be described must be had 
ftlCOurse to. 

The iutroduction of instruments oecasiooally gives rise to certain troublesome 
sequences. Amongst these, syncope and rigors, h!'morrhnge, inftamrnatory irri
tation about the urethra or testes nre the most common. In certain constitu
tions, usually of a nen•ous and irritable character, there is a great tendency to 
t.be occur:ence of s~ivering and faintness after the passage of an instrument, 
more particubrly as it approaches the neck of the bladder. 'fhesc effects usu
ally hro off after the withdrawal of the catheter, but in some cases they may 
continue for many hours, or even come on after the lapse of some time; the 
rigors under these circumstances being '\'Cry distinct and intermitting, so much 
so as to resemble an ague fit. In such cases as these a full dose of Dover's 
powder or of laudanum in some warm brandy and water will usually give the 
patient most relief. 'l'his accident is seldom attended with nny dnnger, though 
in one case I have known <lea.th follow the introduction of a catheter apparently 
from syncope and nervous causes. 

Hemorrhage, which is sometimes rather profuse, mny follow the introduction 
of a catheter, especially if the stricture is congestive and the instrument em
ployed small. It generally ceases of itself, but if it be troublesome the appli
cation of cold will check it. 

The inflammation about the urethra and in the testes that occasionally occurs 
during the treatment of stricture is best guarded against by not using too large 
catheters, and by directing the patient to abstain from much exercise during 
the time of their introduction. 

False passages are occasioned by the instrument passing out of the urethra 
through its coats into the surrounding tissues. They arc especia lly apt to occur 
in tight bridle strictures, when a small instrument is b!'ing used, and more 
especially if the direction of the constriction is somewhat obl ique, so that the 
point of the sound is thrown against the side of the canal (fig. 335). 'l'hc 
extent and situation of a false passage necessarily vary according to the position 
of the stricture; and the danger is usually in proportion to its depth. The 
false passage usually takes a direction downwards and to one side of the urethra. 
If the stricture be far forwards, it may run into the corpus spongiosum, but if 
in the usual situation, it may perforate the lateral lobe of the prostate, or run 
between this and the rectum 1 being unable to extend upwards on account of the 
rigid nature of the structures in this situation. When the false passage merely 
perforates the corpus spungiosum, running parallel to the urethra, and open ing 
again into the canal, or when perforating a portion of the prostate it enters the 
bladder, it is not necessarily attended with much danger; but when it enters 
the cellular tissue between the bladder and the rectum, breakin; up this struc
ture to a great extent, admitting urine in~o the recto-vesical space, ~nd about 
the neck of the bladder, then the most serious consequences, such as mftamma
tion and abscess in this neighborhood, nrc apt to ensue, which may .1ot unlikely 
be followed by the death of the patient. 

At the moment that a false pas.i::age is made, during the introduction of an 
instrument, by the surgeon using too much .force ~r pressin-? in ~he w~ong direc.
tion , be feels the point make a sudden slip, wluch the d1rect1on of the shalt 
iadicat('S to be to one side of the urethra. 'l'he patient complains of severe pain, 
and is often conscious of a laceration; there is a grating or rough sensa tion 
communicated by the tissues amongst which the instrument has passed, and 
though it has entered deeply, it will be fouud not to have reached the bladder. 

~o~n1th~f s~~:~~~t:;!~z::~~ "fh~i!e~: t~; t;;s~e t~.=t~:~~u ~;;e h;uf :~~a~:(e f~~~d~l;~ 
on withdrawing it, it will be found covered with blood, uud there will be free 
hemorrhage from the urethra. 

'.l'he sur..,.eon know~ when he has entered an old false passage by the change 
that takes 

0
piace iu the direction of d:::e instrument, by its not reaching tbe 
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bladder, aud by the rough sensation communicated to it, very different from 
that afforded by the smooth lining of the urethra. The patient is often conscious 
of the existence and of the entry of the instrument into the false passage, and 
will warn the surgeon of it. If the surgeon is aware that he has made a false 
passage, he, if possible, should at the time of the accident pass a larger cathe
ter into the bladder, and leave it there for a few days until the lacerntion has 
healed. If there be an old false passage, he must be careful, by keeping tl1e 
point of the instrument away from it, not to enter it, lest during the introduc
tion of the catheter he raises with the point of the instrument the rnlvular 
angle that inten·enes between it and the urethra; every time that this is opened 
up it tends to lessen the chance of a closure of the aperture, whilst overlapping 
the urethra it interferes with the onward passage of the instrument into the 
bladder. By withdrawing the instrument, and changing its direction, the false 
passage may often be avoided, and the bladder reached. Should there have 
been much difficulty in getting it in, the better plan will be to retain it for two 
or three days, when the canal may possibly close. 

It has already been stated that in certain forms of stricture, dilatation does 
not succeed in effecting a permanent cure. In these rascs two plans of treat
ment have been recommended, the destruction of the stricture by caustic, and 
its division by the knife. 

2d. In the treatment of stricture by caustics two objects are endeavored to be 
atklined; the first is the destruction of the stricture; the second, the diminu
tion of the sensibility of the surrounding mucous membrane, so that the irrita
bility and spasm of the canal may be lessened. The following is the way in 
which the caustic is applied. A wax bougic, wcll-oiled 1 is passed down to, but 
not Lhrough the stricture; the surgeon then with the thumb-nail, makes a notch 

Flo. 345. b~u~1i~t Jt:i\~~I~~ \~~~;~t~~d1~7;eo~;o:;1tecn t~~~=n1:1~~~u~rn~~o~~e: 
piece of potassa fusa, about the size of a small pin's head, being 
placed in a depression at its end. A mark is now made on it, at a 
point corresponding to the notch on the first bougie, it is then 
passed rapidly down uutil this mark comes opposite to the meatus, 
and then pressed firmly for two or three ruinutes a~ainst the 
stricture, upon which the caustic exercises its action. '!'his appli
cation, which is followed by a glccty discharge, is to be repeated 
every second or third day, until a.. proper sized bougie can be in-

0
-= traduced; and then the dilatation may be proceeded with in the 

usual way. 'l'his practlce, stigmatized by i\lr. Liston as 1• most 
atrocious," has now but few advocates, and indeed there appears to 
be nothing that it effects but what can be accomplished much 
more safely and e::isily by a catheter or sound in an ordinarily 
skilful hand. 

'!'he division of the stricture may be practised either from within 
the urethra or from without, through the perineum. The division 
from witldn may be performed in _two ways, 1st. Dy p::issing a 

I 
couccalcd steel stylet do~n to the stncture, and then pushing for-

:~ wards the lancet-like knife, attempting to perforate the obstruc-
:.\:... tio11. 'This plan is only applicable with safety to those strict,ures 

that arc situated in th::it part of the urethra anterior to the scro
tum, where the canal is straight. In the deeper and more curved 
part.s, any attempt at perforation would be fraught with danger; 
for as it would of course be impossible for the surgeon to guide the 
stylet exactly in the direction of the urethra, it would be as likely 
to perforate the walls of this canal as to pass through the stric· 
ture . Jn hard and resisting contractions, however, in the straight 
portion of the canal anterior to the scrotum, this instrument may 

N:casionally be used with advantage. 'The wost convenient form of cur.ting 
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sty let i~ the 011e figured here, which has a probe end, tha.t is int.roduced through 
the stricture, and serves as a guide to the blade, which is projected and causeJ 
to retract into its cylinder by the action of a spring (fig. 345). 

Another mode of dil'iding strictures from within the urethra, is to pass a 
cathet~r containinJ? a ~tylet through t~1e stricture, an~ then projectin~ the stylet 
as the mstrument 1s wahdrawn, notchmg the obstruction. As the stncture how· 
ever must be of considerable size to admit of such an instrument as this; it is 
usually sufficiently amenable to other modes of treatment, and will therefore 
render such a procedure necessary. The internal division ot' the stricture has 
always been a. favorite method of treatment in France, and of late year!!! not a 
few complicated and dangerous machines ha\•e been invented, by which a pro
cess of cutting or lacerating the division of the stricture is sought to be effected. 
Such contrivances arc only mentioned iu order to be condcmn('d as in the last 
degree dangerous and improper. 

'fhe division of the stricture from witlwul by incision through the perineum, 
may be performed by two distinct operations: the one being only applicable W 
those strictures that are pervious to an instrument i the other to those which ar(' 
impermeable. In the first case, a grooved staff is passed thrClugh the stricture 
and the section made upon this. In the second case the surgeon attempts to cut 
into and through the stricture, without nny guidance except such as his anato
mical knowledge may afford hiw. 

The first of these operations introduced by 1\Ir. Syme as 1trethrotomy, and com· 
monly called the " p o ·i11eal section," is a comparati\'ely ~imple procedure. The 
instruments required for its performance nre a staff1 a No. 8 silver 
catheter, a pointed scalpel, and a broad director. 1'hc staff should F10. 34G. 
vary in size from No. 1 to No. 6, nccording to the tightness of the 
stricture i it should be grOO\'ed along its con\'exity1 either the 
whole of the way, or better, merely for the lower third (fig. 3-16). 
The stem being smooth and of full size, and joining into the lower 
groo,·ed part by a distinct shoulder, which being passed down as 
far as the stricture forms by its projection a guide to that part of 
the urethra requiring division. In those ca.c:.es in which there are 

!:!:1~ ~~~s~~~s s~a~~l:o~:t~:w m:/ u~f n:~~~~~~1~~~~~d ~~ct1n;t w~~~ 
certainty its passage into the posterior part of the urethra. 

The operation is performed as follows:-The staff having been 
passed well through the stricture so that the shoulder rests against 
the ttpper part of the constriction, the patient is tied up as for 
lithotomy

1 and the surgeon seating himself in front1 pu!Shes the 
scalpel, with the back of the blade downwards, into the mesial 
line of the perineum a little above the rectum, and cuts upwards 
for an inch or more in the raphe. The dissection is carried on very carefully 
exactly in the median line until the staff is reached, when the knife must be 
entered into its groove behi11d the stricture, a.nd carried forwards through this. 
The staff haYing then been p~hcd on to as.cert~in that all is f~ce must be ":ith· 
drawn, and a No. 8 catheter rntroduccd which ts to .be kept m for forty.eight 
hours i it must. then be taken out, a.nd at the end of eight or.ten d~ys the urethra. 
dilated by the introduction e~ery second d~y of. a _f~ll-s1zcd s1lvc: catheter. 
Urine escapes for some little time by the pcrmcal rnc1s10n, but as t~Hs heals by 
granulation, the flow of fluid gradually le~sens .and at l~st ceases entirely. 

The principal points to be attended torn this opcr~t1on are- . 
1st. 'fo see that the staff is fairly through the stricture, and to be especially 

careful in determining this if false passages exist. 
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2d. To cut carefully in the median line, where, as Mr. Syme hns ohs<'rved, a 
kind of septum exists even in the deeper structures of the perineum, and where 
there can be no danger whatever of dividing any artery of magnitude, which 
might happen if any lateral deviation of the knife took place. 'J'he only ''essel 
indeed which is at all endangered is the artery of the bulb, and this nrny always 
be avoided by carefully keeping in the raphe, as it lies towards the side of the 
incision. 

3d. To enter the point of the knife behind the stricture, and to divide that 
by cutting forwards in the groove of the staff. 

4th. Not to turn the edge of the knife downwards; if this be done the deep 
perineal fascia may be opened and danger of pelvic infiltration and inflammation 
incurred. 

5th. Much difficulty has occasionally arisen in the introduction of the cathe
ter into the bladder after the division of the stricture. This may always be 
avoided by adopting the suµ:gestion of l\fr. Henry Thompson, of passing a broad 
director, with the groove turaed up, into the J.'OSterior part of the urethra after 
the stricture has been cut, but before the staff is withdrawn. As the catheter 
is passed down the canal its point will infallibly be guided by this onwards into 
the bladder. 

When there are more strictures than one, the division of the deepest is 
usually alone necessary. 

Although fatal cases of perineal section have occasionally been recorded, yet 
this is nothing more than we mm:t expect to happen from time to time in any 
operation that is performed on the urinary organs whilst diseased, more particu
larly if there be a. granular condition of the kidneys, a state of things in which 
I have known the simple introduction of the catheter followed by death in six 
or seven hours. If I understand Mr. Syme right, it is with the view of pre
venting the ulterior inevitable fatal consequences of all intractable strictures 
that he has proposed this plan of relieving the ob8truction, by dividing it from 
without, in those eases in which ordinary methods notoriously fail, and in which 
there is no alternative but to perform urethrotomy, or to leave the patient to his 
fate. In order that this operation should be successful we roust not wait for the 
occurrence of those changes that are the result of the chronic obstruction, such 
as disease of the bladder and kidne;•s, and which must inevitably increase the 
danger of any operation; but we must divide the stricture with a view of pre
venting them. 

'J.'he most important question in connection with this operation, is in what 
class of cases it should be practised. That most strictures may be cured by 
dilatation, there can be no doubt; most practitioners holding with Liston, that 
whenever a catheter can be got through a stricture, its cure by dilatation is in 
the surgeon's hands. Though this may be generally true, instances not unfre
quently occur, however, in which dilatation fails to effect a cure; the stricture, 
as I have already remarked, being highly contractile, and not admit.ting of 
expansion beyond a certain point, relapsing whenever the dilating means a.re 
removed. In other cases also the patient suffers so much pain and irritation 
whenever an instrument is passed, that he cannot bear the repeated introduc
tions which are necessary if the stricture be complicated with fistulre in perineo 
or false passages, and which render its cure by dilatation tedious and almost im
practicable. In such cases as these the surgeon, being unable to benefit his 
patient materially by dilatation, must choose between the employment of ure
throtomy and palliative means. 

There are four classes of eases in which urethrotomy may be advantageously 
employed. 

1st. In very old dense cartilaginous strictures, often of traumatic origin, which 
admit an instrument with great difficulty, and cannot be dilated beyond a certain 
point, owing to the conversion of the urethral structures into a kind of dense1 
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fibrou~ almost cicatricial tissue, that neither admits of expansion nor of absorp~ 
tion by the pressure of instruments; and in which a considerable extent, half 
an inch or more, of the urethra is in\•olved. 

2d. The same kind of stricture complicated with fistul~ in the perineum or 
scrotum, with perhaps considerable plastic infiltration of these parts. 

3d. Very tight strictures accompanied by excessive sensibility of the urethra; 
in which each introduction of the instrument is attended by intense suffering, 
spasmodic movements of the limbs and rigors, so that the patient cannot be 
induced to submi~ to a proper course of bougies. 

4th. Very clast1c, though perhaps TitLrrow strictures, that can be dilated readily 
enough, even up to the admission of full-sized instruments; but which when 
the treatment is discontinued immediately begin to contract ::wain, so that the 
patient is never out of the surgeon's hands and sees no prospc~t of cure. 

The whole value of the "perinea! section" will at last depend on the liability 
of the stricture to return after its division, and this point has not as yet been 
by any means satisfactorily determined. The ultimate result of the cases in 
which it has been practised has not a!:l yet been fully laid before the profession, 
and until this has been done we cannot consider the utility of the operation as 
established, except as a means of temporary relief in cases of the kind just men
tioned. Much will certainly depend upon keeping up dilatation of the urethra 
for some months after the division of the stricture, a catheter of full size being 
passed once in a week or ten days. If this precaution be neglected, relapses 
will often occur i and even when scrupulously attended to they are, I believe, 
by no means unfrequent. 

In order to perform the perinea! section it is necessary that the stricture 
should be pervious to a grooved staff, however small this may be; and this it 
might be supposed would limit materially the cases in which the operation can 
be performed. But complete obliteration of the urethra cannot take place 
except as the result of sloughing, usually consequent on injury; indeed "im
permeable" strictures, though frequently spoken of, are very rarely met with. 
)Ir. Syme, indeed, denies their existence, and states thaL if nrinc can escape 
through a stricture, a bougie can be got in. .A. surgeon may often be foiled in 
his first attempts in getting an instrument through a very tight stricture, but I 
believe that with patience, by attention to constitutional treatment, so as to 
lessen urethral irritation, and especially by the administration of chloroform, be 
will usually at last succeed in getting an instrument of some kind through the 
very worst strictures. In the first case in which I performed the perinea) sec
tion, almost all the urine had for twelve years been discharged through fistulous 
openings in the perineum and scrotum; and the principal portion escaped 
through a. large hole on the inside of the left thigh 1 a few drops merely occa
sionally passing out by the lips of the urethra. No instrument had been passed 
for four years, though repeated attempts had been made by different surgeons. 
Being foiled in getting a catheter into the bladder the first time I tried, l kept 
the patient in the hospital for two or three weeks, attending carefully to his 
constitutional condition, but without making any further effort. He was theu 
placed under chloroform, when I succeeded in passing No. 1. The urethra was 
then dilated up to No. 5, beyond which no instrument could be passed, when 
the perineal section was performed. 'rhe patient n.ade an excellent cure, the 
fistulous openings closing, and tbe uri~e being discharged by th? natural clrnnncl. 
In another c::ise which I attended with :Mr. Bryant, persevering attempts had 
been made for five years to get an instrument into the bladder, but without sue· 
cess, the stricture not only being excess~vely ti_ght, but t~e urethra acu~ely 
sensitive; under chloroform I succcede_d in getting No. ! silver c~theter I?to 
the bladder, and speedily cured the patient. In a case of cxtrnvasatJOn of urmc 
following stricture, eonsec!uent on injury of the p:rineum, sent to. me by M:. 
Corrie of Finchley, iu which no catheter had been rntroduced for eight years, it 
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was found after death that although the urethra had been converted into a mass 
of cicatrieial tissue at the part injured, yet that it was permeated by a narrow 
tortuous passage, through which the urine had escaped. 

The influence of anresthetics in facilitating the passa,f!e of instruments through 
tpparcntly impermeable strictures, is very marked. Shortly after the introduc
tion of ether as an anrcsthetic agent, l\Jr. Liston wns g-oing to cut through a 
stricture that liad resisted all attempts made by his most dexterous hand at get
ting an instrument into the bladder; but no sooner was the patient put on the 
table and fairly rendered insensible, than the No. 8 silver catheter, which had 
been passed down as far as the stricture, and the point of which was to serve 
as a, guide to the knife, slipped into the bladder, and thus rendered a dangerous 
operation unnecessary. 

But yet no surgeon can doubt tlrnt cases do occasionally though rarely occur, 
in which, in consequence of cxtravasation of urine and old inflammatory action, 
the urethra. has become so tortuous and nurrow, and the perineum so indurated 
and disorganized, thut an instrument cannot be got thro11gh 1 even though urine 
pass out readily. It must be born~ in mind th:it a stricture may be permeable 
to urine, but impermeable to a catheter, even in the rnost dextero~s hauds. It 
does not follow necessarily, that because a fluid will trickle out of a narrow and 
tortuous channel, that a catheter or solid sound can be passed into it from 
without. Hence cases will occasionally occur in which the perinea! section is 
not practicable. 

Iu the event, therefore, of a stricture being so tight and tortuous that no 
instrument can be got through it, or where a portion of the urethra having 
sloughed away, its canal is obliterated, neither the cure by dilatation nor 
urethrotomy can be performed, and it may then be necessary to have recourse 
to incision of the stricture without a guide. 

This operation is performed as follows: A No. 8 silver catheter is passed down 
to the stricture, the patient is then tied up as if for lithotomy, and the surgeon 
sitting in front, pushes a bistoury, with the back turned towards the rectum, 
into the rnphe of the perineum as far as the apex of the prostate, so as, if pos
sible, to open the dilated urethra behind the stricture. He then cuts forwards 
through the stricture on to the point of the catheter, and thus having- opened a. 
passage, endeavors to pa~s that instrument· on into the bladder. It is often 
extremely difficult to find the posterior part of the urethra; but in some cases 
this part of the operation may be facilitated by passing a grooved director or 
i.trn.ight female catheter into it to act as a guide. When the tissucR of the 
perineum are bard and gristly, altered by the effusion of plastic matter, and 
condensed by repeated attacks of inflammation and the existence of fi.stulre, it 
is a most difficult matter to dissect through such an altered mass and liit the 
urethra beyond it; and the difficulty is still further increased by the bleeding, 
which is often profuse. Thi~ operation, I have no hesitation in saying, is per
haps the most troublesome 111 surgery. I have more than once seen the most 
skilful operators foiled in their endeavors to accomplish it, and compelled to 
relinquish the operation without concluding it., or only succeed after prolonged 
and most painful attempts. Fortunately this operation is now scarcely ever 
necessary; with patience, and under chloroform, the surgeon may almost inva
riably get a staff~ however small, into the bladder; he then has a sure guide 
upon which to cut, by following which he must certainly be led through the 
stricture into the urethra beyond it. In all cases, therefore, urethrotomy 
t1hould, if practicable, be substituted for the division of the stricture without a 
l(Uide. 
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COMPI,JCATJONS OF STRICTURE. 

1st. Retention ofu~il1e has a t~ndency to occur iri all tight strictures, by the 
gradual and progressive eontrnct1on of the canal. It most usually, howe\'er, 
takes place in cons~quence ?f .a congestive or spasmodic condition being super
aJJcd to the o~gamc con~tnct~on. It commonly happens that a patient h:n'ing 
a moderately tight organic stneture commits an excess, or becomes exposed to 
cold and wet, and thus gets such a cougcst•?d cond ition supcradded, that the 
urine will not pass at all, or only in such small quantity by drops, and with so 
rnuch pain and straining, that the bladder cannot be complet<'ly emptied. In 
these cases, the retention alwuys e,·entually becomes complete; the bladder 
speedily fills, rises up above the pubes, with much distress und constitutional 
disturbance; and, if relief be not afforded, the distended portion of the urethra 
behind the stricture will ultimately give way, and extravasation of urine ensue. 
Under these circumstanc~s, it becomes imperatively necessary to empty the 
patient's bladder as speedily as possible. 

The treatment to be adopted varies with the severity of the symptoms and 
irritability of the patient. If the retention h:wc not continued very long, and 
if the patient be not very irritable, an endea\'Or might be made at once to give 
relief by passing a small catheter into the bladJer. In this the surgeon may 
often succeed more readily than might have been expected, the stricture fre
quently yielding before an instrument, more easily when there is retention than 
when this condition does not exist. Enn if the catheter do not enter the 
bladder, its point or that of a catgut bou~ie merely being got well into the 
stricture, it will generally happen, as Sir B. Brodie has pointed out, that, on the 
withdrawal of the instrument, the urine will follow in a full stream; but if a 
sufficiently small catheter be used- in many cases not larger than half of No. l 
is admissible - the instrument may usually be got fairly into the bladder. If 
the patient be very irritable, it is better, before attempti ng the introduction of 
the instrument, to give him an opiate enema, consis1ing of 3j of laudanum in 
about Sij of starch, and to put him in a warm hip-bath; the introduction of 
the catheter may now be attempted, and will very generally succeed. Should 
it still fail, the effect of the inhalation of chloroform should be tried, when it 
almost invariably may be made to pass without the employment of any great or 
dangerous degree of force. There are no cases in surgery in which chloroform 
is of more value than in these; under its influence it is seldom, indeed, that 
the catheter will not pass. After the instrument has been got into the bladder 
it should be left there, being tied in by means of tapes passing from its rings 
under the patient's thighs, to a. bandage that is passed round his waist. Anti-

~:~~~:Y~~c~~:~~i:~e ~:itn!~:i" i;~h~1;~~~·~:n~nc;:~~e~na~h~~t!:;i:~~~::J' s:I[~~: 
with antimony. The catheter will be found to be loosened at the end of forty
cight hours, when it should be withdrawn, and the cure by dilatation proceeded 
with in the usual way. 

wa;\1~ro;~~~1e{h!h:tr~~~~~~'n r~fiefn~~:t t~e i~~:~~u~~ t~cc~~~~~~~s:;n~:~ 
0~1:!~~:~ 

.n some other way, lest it or the urethra burst, and extravasatton of urme occur. 
fhc bladder ma.y be emptied in three w~ys: 1st, hJ: forcible catheterism; 2d,.by 
waking an opening into the urethra behrnd the stricture; or, 3d, by puncturmg 
\he viscus itself through the rectum. 

1st. Forcible catliet~rism. is a most unsurgical and dang-erous p"ocedure. 
Nothing can surely be more improper than to take a small, stiff, sih'er ~ath.etcr, 

fna: ~~1edbrandd~r.the1:t~~!~;e~:;~~ !~~n~:[g;~~inu:~~lj ;;i\~m~~t ~fs :~~:~.1~\ 
0a~ 

reaching the viscus, pushing the point of the instrument rnto the tissues 
around the neck of the bladder or the prostate, and thus inducing great., and 
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perhapR el"en fatal, mischief in these regions. If he should, by some fortunate 
accident, get into the bladder, it is not by any skilful, though forcible, expan
sion of the stricture, but rather by perforating the urethra, and burrowing: 
through the corpus spongiosum and prostate, "tunnelling," as it has been 
termed, until he again enter that canal, or in some such way reach the neck of 
the bladdcT. 

2d. In the kind of retention of urine that we arc now discussinµ-, the safest 
mode of affording relief after the failure of the catheter, is to make an incision 
into the middle line of the perineum, and to open the urethra behind or throup:h 
the stricture. In doing this there is often much less difficulty in cases of 
retention than when the bladder is empty. In con~equcnce of the urethra being 
distended by the accumulation of urine, and by the straining of the }Jatient, it 
sometimes attains a considerable magnitude, though, if this be not the caEe, 
the operation may prove a very serious and difficult one. The operation, which 
is essentially the same as that described at p. 890, for impermeable stricture, is 
performed by passing a catheter down to the stricture; openin~ the distended 
sinus of the urethra beurnid this; cutting upwards through the stricture upon 
the end of the instrument; and then passing the instrument on into the 
bladder, or allowing the urine to fl.ow from the aperture thus made in the peri
neum. In doing this, C:lre must be taken to keep strictly in the direction of 
the mesial line, so as not to wound vessels of importance. One advantage of 
this operation is, that the stricture may by it be cured at the same time that the 
retention is relieved; and as the incisions do not extend into the bladder, but 
are limited to the urethra, there is less danger to the patient than when that 
viscus is opened. 

Another advantage of the perinea! incision in these cases is, that it not unfre
quently happens that ut1nary abscess has begun to form, or the cxtravasation 
of a few drops of urine has taken place sooner than the surgeon may have had 
any idea of; and if so, the incision through the perineum will afford an exit for 
any cxtra.vasated matters, at the same time that it relieves the patient from the 
distress and danger of the retention. Should any mischief of this kind have 
taken place, it is not necessary to be so particular about opening the urethra 
with the knife, for an aperture having already been established in it, the urine 
will readily fl.ow through the artificial channel thus formed by free incision into 
the inflamed or suppurating perineum. 

3d. The relief of retention from stricture may also he obtained by puncturina 
the bladder through tlie rectum. After emptying the bowel by means of an 
enema, the surgeun passes the left index finger well into the gut, feeling for tho 
posterior margin of the pro~tate; he then carries the trochar and canula, which 
are long and eomewhat cuned, upon this as a guide, and when the extremity 
of the instrument has reached the posterior edge of the prostate, pushes it 
upwards into the bladder (fig. 340,b) . In introducing tl)e instrument into the 
rectum, the surgeon should withdraw the point of the sty let into the canula, so 
as to avoid wounding the gut, and not push it forwards until he has the end of 
the canula fixed against the spot where he intends to make the perforation. 
After withdrawing the stylet and emptying the bladder, the canula should be 
tied in by means of tapes, and left for a fow days until means can be taken to 
restore the passage through the stricture, when it must be withdrawn and the 
aperture left to close. In performing this operation the eurgeon perforates the 
LlaJder in that portion of its fundus which is uncovered by peritoneum1 being 
bounded behind by the reflection of the serous membrane, anteriorly by the 
prostate, and on either eide by the vesiculro seminales. In order to avoid 
wounding any of these structures, he should keep strictly in the mcsial line, 
and puncture irnmediately behind the prostate. 

This operation has the advantage of being far easier of performance than the 
~t, and may doubtless occasionally be required in those very rare cases of 
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retention from stricture in which there is no sign of abscess or extravasation in 
the perineum, iu which the urethra appears not to be dilated behind the stric. 
tore, i11 which the prostate i~ not eolurp:ed 1 and in which, under chloroform, and 
with patience, a catheter cannot be got iuto the bladder, a combination of cir· 
cum~ta~ces that will but very rarely indeed occur to u surgeon skill.ed in the use 
of h1srnstruments. 

~d. Extravcisatiou of urine.-In consequence of the ulceration or disorgani
zation of the coats of the urethra, this canal may give way behind the stricture, 
and the urine become infiltrated into the surrounding tissues. 'l'hc part of the 
urethra that gives way is invariably the membranous portion of the canal, just 
anterior to, or between the layers of the t.riangulur ligament1 where it is weak, 
being least supported by surrounding structures, and usually most dilated and 
attenuated by the pre~sure to which it has been subj ected. This circumstance 
is a strong argument in favor of the opinion that stricture of the urethra never 
occurs at or behind the deep perineal fascia; did it do so, we should necessarily 
have extra.vasation of urine in a deeper situation than we do. Were it possible 
for the urethra to give way altogether behind the deep perinea} fascia, the urine 
would become effused into the cavity of the pelvis. But as it is, the connection 
of the triangular ligament with the rami of the pubes and ischium prevents the 
extension of the infiltrated urine in that direction, and the manner in which 
the superficial fascia of the perineum is connected with the deep fascia uniformly 
causes the fluid to take a. course forwards into the perineum, scrotum, and up
wards upon the external organs of generation, the groins, and the anterior 
abdominal wall; ascending contr3ry to its gravity rather than soaking back 
into the more dependent parts of the body, as it would do, were it not for the 
particular connection of the fascire that has just been alluded to. I have1 how
ever, known the superficial fascia to give way, and the urine then gravitating 
backwards giYe rise to extensive sloughing in the ischio-rectal foss<e and about 
the nates, denuding the rectum. 

'fhC' effects of' urine that has become acrid and concentrated by long retention 
are most deleterious upon those tissues with which it comes in contact. The 
vitality of whatever portion of cellular tissue it infiltrates is immediately de~ 
stroyed by it, the tissue becoming converted into a kind of putrid stringy slough, 
intermixed with and soddened by a quantity of fetid dark-colored acrid pus and 
urine. 'l'he ravages of extravasated urine are often extensive; the urethra 
gi,·ing way suddenly behind the stricture, the fluid is driven with all the force 
of the vital and physical contractil ity of the over-distended bladder into the 
perineum, and thence rapidly finds its way through the scrotum upwards. In 
vther cases, again, the extravasation occurs more slowly; a few drops appear 
first of all to escape from the urethra through a small rent or ulcer in it; these 
give rise to inflammation in the surrounding structures, by which the progress 
of the extravasation is for a time limited. It is especially upon the cellular 
tissue of the scrotum that the effects of the extravasation manifest themselves 
in their full intensity, causing great distension and rapid sloughing of it. The 
skin speedily participates in this action, becoming of a dusky-red or purple 
eolor, and then falling into a. state of gangren~. In this way the teste~ may 
become denuded, and the cords exposed. It 1s remarkable, however, 1f the 
patient survive these destructive effects, with what rapidity the reparative 

:~~io~r~i~es~ ~~ :~e t~i~t:~f~~np0~~~~ s:;d~~;. ~~~t0~~~~~~a~~~ ;exbt:~~~ !~:~;~ru~h~; 
as hicrh as the costal cartilages before provmg fatal. 

when the extrava!;ation is deep, the urethra being opened between the layers 

~~;h~i !:i~n;:;a[0 l~y1aem;:r~'n!:~n:~~~~t n~~~~r~~~~~~i~;ean0s~t~~~n a;s .!~e~~n:1~~~i~~ 
but little swelling for a day or two1 but then a doughy d1flused 1.ntume~ccnco 
takes place, with rapid cxteusion forwards. When the rupture as altogether 
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anterior to the deep perinea} fascia, then rapid swelling and infiltration take 
place, partly urinous, partly inflammatory, of the scrotum and penis; these parrs 
become enormously distended, redematous, crackling, and emphysematous, with 
the local signs that have already been mentioned. The constitutional disturb
ance is always considerable; at first of an irritative type, but speedily followed 
by asthenic and typhoid symptoms, by which the patient is at last carried off. 

The treatmen t consists in making a free and ready outlet for the urine as 
early as po!<sible. This should be done as soon as the extra.vasation is kuown to 
have occurred, by a deep incision into the middle of the perineum. So l'-loon as 
any pain and throbbing, with diffused swelling, occur in the perineum , the sur
geon should introduce his left index finger into the rectum, so that the ,gut may 
not be wounded, and then pushing a long sharp-pointed bistoury deeply in the 
raphe of the perineum, cut upward to a sufficient extent into the extravnsation, 
and in the direction of the urethra. A catheter should then, if possible, be 
introduced and secured in the bladder i in this way no further effusion can occur, 
an outlet will be afforded to matters already effused, and the greater part of the 
urine will commonly be found to escape after a time by the aperture thus made. 
Should the case not be seen until extravasation bas spread widely, a free inci
sion should not on ly be made into the perineum, but also into the scrotum on 
either side of the septum, into the penis, and wherever else swelling is observed. 
1'he sole chaoce of safety for the patient lies in making these free incisions, 
through which the parts may, to a certain extent, empty themselves. How
ever extensive the infiltration and serious the mischief may be, we need not 
despair of the patient if a free outlet can be obtained for the acrid and putres
cent urine and effused mattersi and in order tosceure this, the infiltration mus.t 
be followed by incisions as hiµ-h as it extends. The parts must, at the same 
time, be covered with chlorinatC'd and yeast poultices, and the constitutional 
powers of the patient must be supported by good nourishment and a sufficient 
supply of stimulants. 

If the patient survive the immediate impression upon the system produced by 
the gangrene and the urinary i11filtration, he must be prepared to go through a 
severe trial to his constitutional powers, in the separation of the sloughs, the 
profuse discharge, and other sources of irritation that are set up. During this 
period be will require abundant support; the brandy-and-egg mixture, ammonia 
and bark, with any nouri~hment that he can take; and much attention should 
be paid to the removal of the sloughs, the gi-.'ing a ready outlet to the dis
charges, and to keeping the patient as clean and as free from all local irritation 
as possible. 

3d. Urinary abscess may be considered in many cases as a limited effusion 
of urine mixed with pus, and circumscribed by plastic matter that is deposited 
in the tissues with which the urine comes in contact. It is generally occa
sioned by the irritation of the passage of instruments, but may arise simply as 
the effect of stricture, or from inflammation of some of the urethral follicles. 
11'rom some cause of this kind a small abrasion or aperture forms in the urethra, 
a drop or two of urine escapes into the subcutaneous cellular tissue, this becomes 
bounded or circumscribed by plastic deposit around it, so that e:xtravasation does 
not occur. Such an abscess as this may forrn at any part of the urethra, but it 
is most frequently met with in the perineum, appearing to take its origin from 
the bulb or ?nembranous part: such an abscess is rarely dangerous, but is chiefly 
of consequence by being commonly followed by urinary fistula 

A urinary abscess is indicated by the formation of a small, somewhat circum
scribed, har<l 1 and painful tumor, situated in the neighborhood of the urethra. 
It is usually unattended by constitutional disturbance, unless it attain any con
Hiderablc bulk, when some pyrexia may ensue. It is principally in the perineum 
that it aitains any degree of magnitude, then constituting a pL'rineal abscess, 
1:haracterized by a deeply-seated, hard, teuse tumor, brawny and without fl.uctu-
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ation; a~tcndeJ by considerable weight and throbbing in this region. It does 
not readily point, owing to the manner in which it is bound down by the super· 
ficialfascia. 

In the treatme11t of these abscesses early incision is required; when occurring 
in the scrotum or anterior to it, the surgeon should wait for fluctuation; but 
when they are seated in the perineum, he need not do so1 making a free incision 
into the hard, brawny mass, which must then be well poulticed. 

4th. Urinary fisttdre commonly form in the perineum anJ scrotum as the 
result of abscess in these regions communica.ting with the urethra; occasionally, 
however, they are met with in other situations, as in the groin, the anterior 
abdominal wall, or the inside of the thigh. 'l'hey usually communicate with the 
bulb, or membranous portion of the urethra, but occasionally occur anterior to 
this. In number they \'ary considerably; when occurring in the !:;Crotal and 
penile portions of the urethra1 they are usually single; but when in the perinea}, 
they are often pretty numerous i several apertures being occasionally met with 
about the perineum, scrotum, o.nd nates. Tn one case Civiale found as many as 
fifty.two. Their size :1lso differs considerably, some only admitting the finest 
probe, whilst others are large cloacoo. In a case recently under my care the 
patient had a tunnel of this kind in the groin thut would readily admit three 
fingers. They are usually tortuous, elongated, and narrow, sometimes con· 
stricted externally and more widely dilated behind. The surrouuding parts are 
greatly condensed, the whole of the scrotum and penis cnorniously enlarged, 
indurated, and almost cartilaginous in structure. The urine may e:;eape almost 
entirely through them, scarcely any being discharged through the urethral 
orifice; or there may be but a slight exudation from the fistulous openings. 

The trealnie11t of urinary fistula varies aecording as it is complicated with 
stricture, and as it is situated in the anterior or posterior parts of the canal. 

If there be a stricture, this, as the cause of the fistula, will require remo,·al 
either by dilatation or the perinea( section. If the stricture is not very tight 
and hard, dilatation commonly succeeds; the instrument being introduced e''ery 
second or third day, until the urethra is dilated to its normal size, when the fis. 
tulous tracks will in many cases close. In some instauces, however, the fre
quent introduction and withdrawal of the eatheter is a source of irritation, and 
then it had better be left in. When this practice is adopted a moderate sized 
elastic catheter should be used. If this be too small, the urine will flow between 
it and the sides of the urethra, and thus escape through the fistuloo; if too large, 
it stretches the urethral orifice of the fistula injuriously. 

1f the stricture be very tough and irritable, the better plan is to perform 
urethotomy at once, as in this way we remove all obstruction and give free 
exit to the urine, which instead of escaping by tortuous and sinuous passages, 
finds its way out readily through the new aperture that has been made. 

'l'he tistulre, especially if small and recent, will sometimes heal kindly enough 
after the removal of the obliteration, but if extensive, old, and cartilaginous 
they are of course little disposed to take on reparative action; and although the 
cause that in the first instance gave rise to them may be removed, yet they 
co11Slitute an independent affection which requires special treatment for its cure. 

1'be special treatment for urinary fistula, must va.ry aceording to the size .of 
the canal, but more particularly with regard to the part of the urethra. with 
which it communicates; whether it is a perinc~d, scrotal, or penile fi~tula. 

If the fistula is perinea!, and of ~mall size,. a probe coated with melt~d 
nitrate of siYer, or a wire made rerl..hot in the ordmar?' way, or ~y the g?lvamc 
current, and passed down it occa~ionally, may cause its contraction.. 11 large, 
a gum.catheter should be kept in the bladder, and the edges of the fistula 
freely rubbed with the nitrate of silver, or deeply pared and brought together by 
quilled sutures. 

When the fi~tula is 1crotul it often requires to be laid <>pen, and to be madt1 
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to granulate from the bottom, when it may be found to communicate with large 
sloughy and ill-conditioned cavities in this situation. 

'Vhen penile, the fistula is usually much more troublcsonu: to heal, its edges 
are thin, and the track i8 short and shallow. 

Fm. 347. 
Urethroplasl!J may in such cases be adYnntngeously prac

tised. Operations of this kind require for their success 
very careful management and 
minute attention to detail; 
they very commonly fail in 
consequence of a small quan
tity of urine or of mucus es
caping through the wound, 
and thus interfering with 
union of its lips. 

Urethroplastic operations 
must be varied according to 
the situation and the size of 
the fistula. In all cases a. full
sizcd gum catheter should be 
passed into the bladder and 
properly secured there. It 
should be left without a p1ug, 
so that no distension of the 
bladder, and consequent like
lihood of escape of urine be
tween the urethra and the 

F10. 348. 

instrument may take place. In order to pre\'ent urinous diffusion over the 
integuments of the penis and scrotum, a \'ulcanized india rubber tube should 
be attached to the end of the catheter, by which means the flow of the urine 
is directed away from the patient. 

If the fistula be in the perineum or scrotum, tl1e parts around being 
thickened, and induratcd, its closure may often be attained, by freely and 
deeply paring the edges, and then bringing them together with the quilled 
suture. 

When the fistula is penile, there is not sufficient thickness of parts for ready 
union. In these cases NClaton has recommended the following operation, which 
I have successfully practised. The edges of the fistula having been pared, 
the skin around to the extent of about one inch must be dissected up sub
cutaneously (fig. 347) through an opening made below the fistula, the edges 
of which must then be brought together by a few points of suture. The 
displacement of the skin causes granulations to spring up by which the fistula 
is closed. 'fhis procedure may sometimes be adrnntugeously modified by paring 
the edges of the fistula, making lateral incisions, and then passing across but 
underneath the flap a slip of iodia rubber to prevent contact of the urine 
disturbing the adhesions (fig. 3-48). 

URINARY VAGINAL FISTULlE. 

Preternatural communications between the urinary passages and the vagina 
commonly arise from injurious pressure upon aud consequent sloughing of the 
anterior wall of this canal, to a greater or less extent during parturition. They 
may, however, occur from idiopathic abscess, or from malignant disease involving 
these parts. 

Urinary vaginal fistulre are essentially of two kinds, according as the com
munication is established between the urethra or the fundus of the bladder anJ 
tbe vagina. Hence they may be divided into urethral and veaical. 
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The 11rethro-cagi11al fistula are, so far as my obscrntion goes, of most 
common occurrence, and this is readily explained by the fact that the urethra 
passe_s along the anterior aspect of the v:.igina for some distance before it 
~crrumate~ in the bladder, and occu~ies that portion of the vaginal wall that 
is most hkely to be compresl:led durrng h\bor, under the arch of the pubes. 
'l'hc~e fistuloo are usually of small size and linear. 'rhe vesico-voginulfiiitu/a 
establi,:)h a communication between the neck or l'undus of the bladder and tho 
vagina. 1'hey :ire consequently situated further back than the other, and are 
usually larger and more ragged. 

The existence of a urittary fistula in the vagina, is always a source of 
serious discomfort and distress to the patient. 'l'he dribbling of uriue 
thro~gh the preternatural aperture is generally continuous, although if this 
be Situated far back behind the orifices of the ureters it might be somewhat 
intermittent, a flow taking place as the lower portion of the bladder fills. The 
incontinence of urine thus produced, gives rise to irritation and excoriation 
~~~;ta~~c~:.x:ternal parts, aud occasions a strong ammoniacal odor to hang about 

The p1:ecise seat and extent of the fistulous opening, arc best ascertained by 
examination with a birnh-c speculum, or with a conical one having a slit made 
at its upper part, at the same time that the introduction of a bent probe, or of 
a female cathete~ into the urethra, will guide the surgeon to the artificial 
opening in the urmary passage. 

Trcutme11t.-The cure of one of these vaginal fistulre can only be effected by 
causing a coalescence of their sides. When small and urethral, this may some
times be effected by touching the walls of the aperture with the electric cautery 
or a red-hot wire, introduced between the blades of an open speculum, and 
repeating this application (Ince a fortnight or three weeks, until a cure is 
effected. 

\\"hen the fistula is larger, and especially when ,·esical, its cure can only be 
accomplished by paring the edges, and bringing them together with sutnres, 
and thus attempting to procure union by the fir~t intention. In effecting this, 
however, two difficulties prc~eut thcmsclves:-'l'hc sutures either cutting their 
w11.y out too soon, or the trickling of urine between the freshly pared ed~e~, in
tcrforing with adhesion. Iii order to o,·ercome these ditliculties, a rnricty of 
ingenious contrivances ha,•e been introduced by different surgeons. The most 
useful of these are, in my opinion, )lr. llrookcs' bead sutures, and the "cla111p 
!:luture" of'Dr.l\larion Sims. 

'fhe treatment recommended by Dr. Marion Sims leaves little to be desired 
in the management of' these cases; Dr. Sims uses a suture of fine sih,er wire, 
well annealed, which after being introduced across the lips of' the wound, is 
properly fixed to leaden or silver cross bars; these sutures arc introduced by 
pa~~in~ a silk thread by means of a nevus or cork~er~w n~cdle, about half an 
mch from the freshened edge of the fistula, and bnng1ng it out through a cor
responding point on the other side of the fistula, without having transfixed the 
mucous membrane of the bladder. As many threada as necessary ha.,,ing been 
p:u-sed in this way, a piece of sih·cr wire about eighteen inches long is attached 
to the silk, which is then drawn out, leaving the wire to occupy its place, so 
that it.s centre corresponds to the fhsurc, and both ends hang out of the ,·:.igina. 
'fhe uppermost free ends are then passed through holes made in a ~arrow silver 
or leaden bar, ::md clamped Ly ha,•ing split shot fixed upon them rn the same 
way as is done on a fishing line. The uncl:unped wires are 11ow drawn dow_n 
until the Lar is pulled clo,:)e to the upper suture boles, and a second clamp ts 
then fixed to these ends, und is pushed up against the lower suture apertures. 
ln this way the edges of the fistula arc brought and held together by a clam!' 
on either :;ide, which may be allowed to remain in from 8e,·en to ten days 
These may then be remo\'e<l by clipping off the flattened shots from the antcri1!r 
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clamp, which is thus detnched from its bed. The posterior one, with the wirc11 
attached, may then be hooked up, pushed backwards, and lifted out of the \"agina 
with forceps. 

In the after-treatment, especial attention is required; and here the great 
point is to prevent the contact of the urine with the edges of the 6stula. 
With this Yiew a. catheter should be introduced, and worn in the bladder, so 
that no urine may collect in this organ. For this purpose, Dr. Sims has in-

vented a. very ingenious 
Fig. 34.9. catheter, represented in 

the annexed cut (fig. 
34~), which may be 
worn with more comfort, 
and with less chance of 
slipping than the ordi
nary instrument. After 
the patient has been .Put 
to bed, and the catheter 

introduced, a. full opiate should be given, and continued throughout the treat
ment, with the view of preventing the action of the bowels, a point on which 
Dr. Sims lays much stress, and to which the success of his operations may be in 
a great measure attributed. It is very seldom that they are required to be 
opened for ten or fifteen days, provided the patient be kept on a rigid diet. 
During this treatment the catheter may be removed once or twice a. day, in order 
to be cleansed and to be kept free from pbosphatic or mucous accumulations, 
and free ab lutions of the external genitals by sponge or syringe and warm water 
should be practised during the whole of the treatment. After the removal of 
the sutures, Dr. Sims advises that the catheter should be continued, and great 
care exercised not to move too soon, lest the weak cicatrix be strained. 

l\Jore recently a very simple and successful mode of closing these fistulro has 
been invented by Dr. Bozeman, of Alabama, by what he terms the "button 
suture." After paring the edges of the fistula, and passing silver wires across 
in the usual way, he draws the parts together by passing both ends of the wire 

Fig. 350. Fig. 851. 

through an aperture in a steel rod, which, being carried along them, closes the 
opening. A thin silver or leaden plate, ''the button,'1 properly perforated down 
the mi~d l e, is then slipped along the wires so as to cover the fistula (fig. 350), 
and spht shot having been pushed along their free extremities, are pressed 
tightly against the button, the wires are then properly nipped, and the apparatus 
j, left on for about ten days (fig. 351 ). 

TUMORS OF TIIE URETHRA. 

Small polypoid tumors are not unfrequently met with inside the urethral 
orifice. They have occasionally a. gonorrheal origin, though they commonly 
arise irrespective of such disease. They are always very vascular, and are most 
frequently met with in or around the female urethra, where they are of a bright 
red color, have a florid hue, bleed freely when touched, and are composed of a 
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spongy kind of erectile tissue; they are commonly conoidal or oval, encir· 
cling the urethral orifice on one side, or even forming a complete zone around 
it. They grow slowly, and seldom attain a. larger size than that. of a raspberry. 
'l'hcy are not unfrequently n.ccompanied by a vast deal of sympathetic irritation, 
grnat pain in micturition, attended by an admixture of mucus or pus in the urine, 
uneasiness of the lower part of the abdomen, and oflen aching in the loins . 

These vascular tumors arc far less frequent in the male than in the female 
ure~hra. 'Yh~n they o.ccur i~n men, they usually constitute a small granular 
flor1d mass rnstde the orifice OI the canal. 

When seated in or around the female urethra, these tumors not unfrequently 
give rise to very great and continuous irritation; much pain during and after 
making water, radiating through the whole pelvic region, and in fact many of 
the symptoms of stone; so that patients laboring under this affection arc often 
sounded on the supposition of there being calculus. 

Vascular urethral tumors may be removed in four ways:-by excision, liga-
ture, caustics, or the actual cautery. · 

1st Excision. When situated within the male urethra, they should be snipped 
off with a fine pair of curved scissors. When situated in or around the female 
urethra, if of small size and pcdiculated, they may readily enough be removed 
by the scissors or dissected away, the canal of the urethra being encroached 
upon as little as possible. This operation is, however always attended or fol
lowed by very considerable and continuous arterial hemorrhage, which has even 
in some instances been of a fatal character. Hence when the tumor is of large 
size, and the patient weakly, excision should be practised with much caution. 
If it be done, the hemorrhage may be arrested by the introduction of a catheter 
into the urethra, and by firm pressure on the bleeding surface by means of a 
pad of lint supported by a T bandage. 

2d. The Ligature is not a convenient mode of removing these growths, being 
difficulc. of application, very painful and tedious. 

3d. Caustics, more particularly the strong nitric acid or the potassa cum calce 
roay be very conveniently employed where the tumor is of small size and very 
rascular. In applying them, the upper wall of the canal must be protected by 
'broad director introduced along it. 

4th. The actual Cautery is the most convenient agent for the removal of 
~hese growths from the female urethra. By it they are at once destroyed with
vut hemorrhage, and the eschar that is formed protects the subjacent raw sur
tace from the irritation of the urine. If situated deeply within the urethra and 
of small size, the galvanic cautery or a red-hot wire will most easily reach them; 
but if at or around the orifice, I always employ a small olive-shaped cautery. 
During its application the surrounding p~rts must ~e protected from .the action 
of heat by spatulre, and the urethra by a dtrector or silver catheter, wluch should 
be retained after the operation. 

CHAPTER L VIII. 

STONE IN THE BLADDER 

THE urrne is liable to the deposit of various solid matters,. which when a~nor
phous and impalpable are termed sedime11tJ; when crystalline, they constitute 
gravel, and when concrete, form calculus or sl~ne.. These deposits, whatever 
form they assume, are always the result of constitut1onal causes; and these con-
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stitutional conditions giving ri se to the:n ::ire commonly called dlatluaea. or 
these, surgeons usually recognize three: the litltic, oxolfr, and the plioaplwtic; 
besides these, however, others doubtless exist, the precise characters of which 
have yet to be determined. 

'The lit/tic add diathesis chiefly occurs in individuals of robust habit of body 
and florid looking, who ha\'e lived high and suffer from irritable gastric dyspcp. 
sia. It is often associated with a gouty or rheumatic tendency, or with some 
of the more chronic forms of skin disease, especially psoria~is. It is eharac. 
terized by scanty and acid high colored urine, which deposits on cooling two 
kinds of sedimen t, a yellow and a red. According to Lehmann, these sediments 
eonsist of urate of soda; but Golding Bird, and, 1 believe, most of the chemists 
in this country, regurd them as lithates of ammonia. rl'he yellow sediment, COD· 
taining an admixture of the coloring matter of the urine, is u~ually dependent 
on slight disorder of the digestive organs and sk in, coming and going under the 
influence of very trivial causes. The red sediment, owing its color, according 
to Bird, to an admixture of pur'l:mrine1 a highly carbonaceous in~redient, and 
indicative of imperfoct assimilation, is met with in persons of full habit, who 
live too freely. A yariety, or rather an admixture of these sediments, consti. 
tute the hiteritious deposit .so common in gout and rheumatism. '.l'he red sand 
or gravel is a crystallized variety of the lithie acid sediment. It nrny be com· 
pared, in gene ral appearance, to cayenne pepper, and under the microscope pre
sents the characters seen in fig. 352. It is not unfrequently met with in 

F10. 352. F10. 353. 

LithicAciU. Lithnte of Ammonin. 

cl1ildrcn of a strumous habit, wl10 are allowed more animal food than they can 
well assimilate. Occasionally crystals of lithic acid are found intermixed with 
these depoisits, presenting the characters figured in 352. 

The calculi that occur in this diathesis arc of two kinds; the lithic acid, and 
the lithate of ammonia. The lithic acid calculus is usually of small or moderate 
size, varying from a pin's head to a pigeon's egf!; it is oYal, somewhat com· 
pre~sed and flattened, smooth on the surface1 and of a fawn color. On section 
it is seen to be laminated and to present various shades of a light brown or fawn 
tint. The lithate of ammonia calculus is of very rare occurrence; when met 
with, it is chiefly in childr~n, and is composed of concentric rings, having a fine 
e:1rthy appearance, and bemg clay-colored. 

'fhe treatment of the lithic acid diathesis must be directed to the remonl ot 
the prime causes of this condition, viz., maJ.assimilation, defective oxygenation 
oft.he blood, and the ingestion of too large a quantity of stimulating food. All 
this may be remedied by attention to ordinary hygienic measures; the patient 
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must live sparely, should avoid fermented liquors, especially red and effervescent 
wines, and abstain from sweets, pastry, &c. He should take plenty of out-door 
exercise, and keep the skin in healthy action by warm or yapor bathing, and 
the use of horse.hair gloves. The bowels must also be carefully regulated by 
means of saline and other aperients, with occasional alterative doses of Plum
mer's or blue pill; tQ which, if the constitution be peculiarly rheumatic or 
g:outy, some colchicum may advantageously be added. A very good apcricnt 
for general use in these cases, is .:;:j of Rochelle salL in ,3iss of the compound 
dccoction of aloes, taken at night or early in the morui a dessert-spoonful 

~iat:1~e~f~0~:1t';, ~~~~Pui;~1i:~Yb~:·1il~ :.:;:f i~~~~l~~.ci 1c pa~~~~· 1~~~~r~~~o3l·~ 
directed to drink some of the natural alkaline waters, ns those of Vichy or 
Fachingen. The Vichy waters, containing as they do a large quantity of car
bonate of soda, with free carbonic acid, are extremely serviceable for the 
correction of this diathesis. If they cannot be procured, a very good alkaline 
drink consists of 3j of bicarbonate of potass a.nd 5 grains of nitre dissolved in a 
tumbler of cold or tepid water, to which about 5 grains of citric acid, or a table· 
i::poooful of lemon-juice may be added, and taken early in the morning or in 
the middle of the day 

When lithic acid calculus has actually formed, it is not well to give the aJka. 
line remedies too long, or in too large quantity, lest the stone rapidly increase 
in size by becoming encrusted with phosphates. 

The oxalic diathesis is characterized Ly the formation of oxalate of lime in 
the urine. It generally occurs in individuals in whom there is defective assimi. 
Jation1 dependeat upon exhausted nen·ous energy, arising from OYCI' work, mental 
anxiety, or venereal excesses. The patient is usually pale and hypoehondriaeal, 
suffers from dyspepsia, acidity of stomach, and disturbed sleep. lu these cases 
there is often loss of sexual power; a state 
of debility of the generative organs, con- Fio. 35.J. 
nected either with the want of erectile ~ 

~;g:~~r1:~e~j;~re~~~~s~d~~t, ~~~ ~~i~~ a ~. 0 
•p:s;~:r:1!~~~tte a~~e:~~~rtinfn diliii;gd:!~ ~ 'O ~ ~ 
thesis'=' there~ no sediment or gravel pro- ~ ~ V"" 

~;~~~,5~~~~:d~::u~o\~:,~:{~~l!n87~~:;n~hs: 0 9 0 
~~:s~i~~::~u;;~:g,:~i:!~iC~~-qs5~\ity to t/ ~ !Ja 0 

The oxalate of lime or mulberry cal. ~ Q 

~r;~~ :~1~~~~~Zi~~a~edi~;~iz~0:C~n; .~11~~~ ~ 
11 
0 ~ 

~~~~a~s !~:~h~tu~~~~~~~t:d~a:~~~~1~t~~~: Oxalate of Lime. 
almost spiculated on the ~ur~ace . . . . . 

In the treatment of this d1athes1s, when there 1s no calculu~, 1t is neccssarJ 
to put the patient upon a. li~ht ai~d nouris~ing diet, especially fish , as ~·ccom· 
mended by Dr. Bird; caut1on111g him t~ avoid sweets and ~11 fermented ~1quors 1 
with the exception of a moderate qu~o~1ty of brands:. Tomes, more p~rtleular_l~ 

~~s?bi~~:a~a~~~d' f~~~ ~::1 ~n~ ~1a~~1 ~fin:~~. b~\~~=~n~a1~1:1~~1 fs ~~:::~ct1;e~e 
~~u0a~l;~ ~o!~ ~~~f~~e;~;::~~~~i~:r~~~b!~ ~~!er~~i~;le Jt~1l~;tb1a~~~~~ur~~~~~f:g 
the free admin istration of opiates. 

'l'he pltosphati.c diathesis chiefly occurs in old persons, or in those who are 
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prematurely aged, with a broken constitution and. an. nnem~c conditi?n of the 

system. Ill th18 diathesis the sediment and 
F10. 335. calculi may occur in three distinct forms. 

1st. Triple or ammoniaco-mugnesian pltos
plwte. 

2d. The Phosphate of Lime, and 
3d. The nu'xed phosphates, consisti11g of a 

m1'xture of the preceding varietirs. 
The triple phosphates (fig. 355) usually 

occur in urine that is copious, pale and barely 
acid, sickly to the smell, and soon decom
posing and becoming very offensive. In 
other cases it is dark, alkaline, and mucous. 
This condition especially occurs in old people, 
is associated with much debility, irritability 
of mind, pallor, and anemia. 

'fhe phosphate of lime sediment is not of 
Ammo11iaco-i\bgnesian Phosphate. such common occurrence; it usually occurs 

in pale, and offensive, readily putrescent 
urine, mixed with much mucus, and in some cases apparently produced by the 
mucous membrane of the bladder. 

The mixed phosphates commonly occur after injuries of the spine as the result 
of general impairment of the health, or in advanced cases of prostatic disease . 
They are occasionally met with in large quantity, forming a kind of mortar-like 
sediment in the bladder. 

The phosphatic calculi are very common, the most frequent is the mixed, or 
fusible calculus as it is termed, on account of the ready way in which it melts 
when exposed to heat. This calculus is friable, laminated, and has a chalky, or 
~arthy look. The calculus composed of phosphate of ammonia and magnesia is 
not so common, it resembles the preceding pretty closely in its general charac
ters, but is whiter and has a more chalky look; the phosphate of lime calculus 
is extremely rare -it is laminated and harder than the other varieties . 

The treatmc11t of the phosphatic diathesis consists principally in improving 
the digestive powers, and restoring the general strength of the patient by the 
administration of good food, wine, or beer. The exhibition of tonics, especially 
of nitric acid, should be attended to, and exercise in the open air enjoined. As 

F10. 856. 

Cystioe. 

there is usually much pain and irritability of 
system in this diathesis, opium may advanta
geously be administered. 

Besides the calculi mentioned, various other 
kinds of concretions form in the urine, each of 
which doubtless represents a diathesis; the 
characters of which, however, are not so dis
tinctly marked, or so well recognized as those 
that have just been described. 

C,ystine is one of the rarer forms of 
morbid product. occasionally met with in 
the bladder. It differs from all other in
gredients, in containing a large quantity
about 26 per cent. - of sulphur. It is very 
rarely seen as a sediment in the urine, but 
when it occurs in this form it presents the 
microscopic characters seen in fig 356, being 
composed of hexagonal laminro. Calculi con

•.a.ining cystine l1ave occasional'.y been met with. Dr. Golding Bird states in his 
work, that in Guy's Hospital l\J useum there are eleven cow posed of this peculiar 



STRUCTURE OF CALCU'LI. - RENAL CALCULI 903 

:;!:~e~:.t~dys~~:e i~n t~~:~l~~e~~s ~f p~~\:~;s~·~l~~~~~;~~rw;r!~a~~~h 8~~13 ,~~~~ 
look, very different from any other ingredient met with in urinary concretion!' 

Xanthine, uric, or xanthic oxide, was first noticed by Dr. l\larcet, and h,1s 
since been observed by Laugier, Langenbeck, and others. It is of extremely 
rare occurrence, and has only been found in a few recorded instances in the 
form of calculous concretions. These have generally been of smnll size, with 
the exception. of the one removed by .Langen beck,. which weighed 388 grains 
For the cbem1cal characters and constituents of tlus substance I must refer to 
Dr. ]fad's work. 

Carbonate of lirne has occasionally been met with as an amorphous powder 
in alkaline or very faintly acid urine. I am not aware of any calculus of this 
composition having ever been found, but Dr. Bird states that he has Jetected 
carbonate of lime as forming a distinct stratum in some phosphatic calculi. 

Structure of ca/culi.-Calculi, U1ough sometimes composed throughout of the 
same deposit, are not unfrequently made up of layers or strata, differing in 
chemical composition from one another, and then usually go by the name of 
alternating calculi. l\Iost frequently the nucleus consists of lithic acid or 
lithates; next in the order of frequency comes the oxalate of lime; nnd then 
the phosphatic nucleus. It is very seldom that the nucleus is abi3ent; but 
concretions have occasionally been met with in which none could be detected, 
or in which it was even replaced by a cavity. The nucleus is usually as nearly 
as possible in the centre of the calculus, and is generally pretty regular in 
shape; occasionally, however, it is branched or curiously radiated, and then the 
concretion generally affects a corresponding outline. Calculi containing two or 
three nuclei have sometimes been found, consisting probably of an equal number 
of concretions agglomerated together. 

The body of a calculus having the uric acid nucleus is usually composed of 
some of the lithates; but not uufrequently these arc incrusted by a deposit of 
phosphates. In other instances again, the body may be wholly composed of 
some of the earthy phosphates, which more rarely alternate with the oxalate of 
.ime or the triple phosphates. 

An oxalate of lime nucleus usually has a body of the same constitution; but 
m some cases it is incrusted by phosphates or uratc;;;. When the nucleus is 
phosphatic, the concretion is always of the same constitution. 

Vesical calculi may be formed either in the kidneys or the bladder; those 
that contain a nucleus of the urates or oxalates are probably renal in their 
origin; whilst those that have a phosphatic nucleus arc usually vesical from the 
first.; renal nuclei being rarely met with of this composition. 

Renal calculi.-When a stone forms in the pelvis of the kidney, it usually 
gives rise to pain in the loin. When of small size it may descend iuto the 
bladder with but little suffering to the patient; but, if large enough to irritate 
the ureter and to pass with some difficulty, i~ then gives rise to a peculiar train 
of symptoms that will immediately be descnbed. In some cases the calculus 
attains a very large size, occupying the whole of the pelvis of the kidney, ex
tending into the calices and ureter, and being moulded, as it were, to the shape 
of the parts amongst which it lies; it then gives rise, by its pressure, to absorp
tion of the substance of the kidney, and occasions, by the magnitude that it 
attains, excessive pain and irritation in this region, the patient usually eventu
ally dying, worn out by constant suffering, and the irritation of ;ncurable kid~ey 
disease. In some instances, stone in this situation has been known to give rise 
to absce~s in and around the kidney, and has even been discharged through a~ 
aperture in the lumbar region. 

In those cases in which a renal calculus descends into the bladder, the p[ltient 
is seized with pain in the loin that has been the seat of previous irritation. 
This pain is usually of the most agonizing character, extending into the cord 
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and testis and down the thi$!h of the affected side. There is retraction of the 
testicle, with constipation and vomiting; frequentlyaccompaniE'<l by the pas..:ag-e 
of scanty, high-colored, and bloody urine, and great constitutional disturbance. 
This pain usually continues of a Mmewhat remittent character, until the calculus 
enters the bladder, when, unless expelled, it gi\•es rise to a. peculiar train of' 
symptoms, depending on its presence in that organ. 

During the descent of a renal calculus, which always occupies many hours, 
and perhaps some days, the patient should haxe full doses of opium adminis
tered, be put into a warm hip-bath, and have mustard poultices applied to the 
loin, or be cupped in this situation, if necessary; the bowels should also be 
thoroughly emptied by enemata. It is well to bear in mind that a somewhat 
similar train of symptoms to that induced by the descent of the calculus, may 
be excited by some forms of irritation or flatulent distension of the crecum :rnd 
descending colon, which will require appropriate treatment. 

Vesical calrnli.-'l'hough vesical calculi occasionally owe their origin to the 
descent of a stone from the kidney, yet it not unfrequently bappens that there 
is no evidence of their cominl? from such a. source, but every appearance of their 
being deposited in the bladder; a nucleus being originally formed in this 
viscus by the aggregation of some sabulous matters, around and upon which 
fresh deposits take place, until a true calculus is formed. In some instances, 
vcsical calculi have been found deposited upon, and incrusting foreign bodies 
accidentally introduced into the bladder, such as a. piece of straw, a pin, a bit 
of bougie, &c. 

The number of calculi in the bladder varies considerably; most commonly 
only one is encountered; but in about one-fifth or one.sixth of the cases ope
rated upon, several will be found:· from two to six or eight are by no means 
uncommonly met with. Occasionally se..-eral dozens ha\'e been detected, and 
there are even instances on record in which some hundreds of distinct and 

Fw. 35i. separate calculi have been found in one bladder. 'fhe most 
remarkable case of this kind is one, in which Dr. Physick re
moved from a judge in the United States, upwards of a thou
sand calculi varying in size from a partridge-shot to a bean, and 
each marked with a black spot. Several calculi may become 
matted together in one large concretion, as in the annexed 
representation of a calculus that I removed last year from a 

child (fig. 357), which is formed of eJe,·en distinct lithic acid calculi soldered 
together in this way, besides which three others were lodged in the bladder. 

When there are several calculi in the bladder, the attrition of one against 
the other usually causes the opposing surfaces to become smooth, thus consti
tuting facets. In some cases, however, the calculi are numerous, and there are 
no signs of attrition. In a. patient of mine who had fifteen calculi in his bbd
der, all the stones were round, about the size and shape of marbles, without any 
i:;igns of rubbing. 

Calculi ha\'e been occasionally known to undergo spontaneous rupture in the 
bladder; by a kind of concussion against one another, or, as Civiale supposes, 
by the contraction of a hypertrophied bladder, by which one stone may be 
broken into a. number of fragment.,<;. In some instauces these have agglome
rated together, by the deposit of a quantity of phosphatic matter upon and 
around them. In other instances the different fragments may each form the 
nucleus of a fresh calculus, so that the bladder may afterwards contain several 
concretions. 

'!'he size of calculi varies from that of a hemp-seed or a pin's head to a. con
uretion of immense magnitude. One of the largest with which I am acquainted 
is a calculus removed by the high operation by Dr. Uytterhoeven of l!rur.:8els, 
which I saw some time ago in his possession, and of which he has been obli,gin" 
enough to give me a cast; it is of pyriform shape, and measures 16-! inches i~ 
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~ts longest circumference, ~ml 121- inches round nt its broadest part, bcin~ 6! 
rnches long, and about 4 wide. In the celebrated case of Sir ,Y. Ogi!Yic, Cline 
attempted, but failed, to extract a calculus measuring 16 inches round one a:xi::i 
and 14 round the other. It wei,!?:hed 44 ounces, aud must have been about the 
size of Dr. Uytterhocven's. These enormous concretions arc happily rarely 
met with 1 the usual e:ize of stones remo,·ed by operation being from about one 
to two inches in the longest diameter, somewhat narrow, and perhaps flattened. 

The weight of calculi commonly varies from a few grains to several ounces; 
the commont:st size is from three drachms to about an ounce or two in weight, 
occasionally from three to e:ix; from this they may range upwards until sc,·cral 
pounds are reached. Thus, in Cline's case the stone weighed -1:4. ounces, Des· 
champs e:aw one of 51 ounces, and Morand one weig-hing G lbs.: no11e of these 
admitted of removal. The largest calculi arc usually composed of phosphates, 
in greater part if not in whole. 

The hardness of calculi varies considerably; the oxalate of lime is the bard11st; 
the lithates come next in consistence, and arc often very hard, though brittle; 
the phosphates are always comparati\•ely soft anti friable. 

'fhe shape of calculi presents great variety; most commonly, howe,·er1 they 
have an ovoid figure. Concretions of urate of ammonia and uric acid are gene
rally pretty regularly ovoidal, smooth, aad disc-like. '!'hose composed of oxa
late of lime are usually somewhat globular or square-shaped 1 and generally rough, 
nodulated, or spiculated upon the surface. The phoe:phatic calculi present u~u
ally the most irregular outline; most commonly, it is true, they arc ovoid or 
globular, but not unfrequently branched as if moulded to the interior of the 
kidney, constricted, or of an hour-g:l:u:1s shape. 1'hc cystine calculi are gene
rally tolerably oval and regular in outline. 

Most frequently calculi lie loose in the bladder; but occasionally they may 
he fixed in this viscus, owing either to their being encysted, and then lying in 
tine of the sacculi that ha\'C already been described within the walls of the 
bl3.dder (figs. 358 and 359), or by being fixed in and embraced by one of the 
ureters, and in other cases by being deposited upon, and partly included in 
foogous growths. 

F10. 358. FJO. 359. 

Esttriorofblnddercontainingo.n ency1tedco.l- Interior of the 1nme blnddcr,sl1owing small 
culusa.ta. orificelea.dingintocy1ta.ta,urcterb. 

The causes of calculi arc somewhat obscure. There can be little doubt, it is 
true that. the different forms of concretion are connected with the Yaricties of 
diathesis that h:i.ve already been described 1 and we may look upon the forma
tion of a calculus as an indication of the existence, in a greater degree of 
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intensity than usual, of the same causes that, under ordinary circumstances, 
give rise to sediments or gravel; but why, in particulnr cases, the aggregation 
into a calculous mass takes place, it is impossible to sa.y. Age appears to exer
cise considerable influence upon the production of calculi; for though stone 
may occur in the bladder at all periods of life, and even, according to Stahl, 
be conf!enital, it is certainly more frequent amongst children a fow ycnn 
old, and at advanced periods of life, than during middle age. Mr. Coulson 
has collected 2972 recorded cases of lithotomy from various sources; of these, 
1466 occurred under the age of ten, 731 from eleven to twenty, 205 from 
twenty-one to thirty 1 264 from thirty-one to fifty, and 306 from fifty-one and 
upwards. 

It would appear that in some parts of the world calculus is a far more com· 
mon disease than in others. It is generally more frequently met with in cold 
than in warm climate~; indeed, in tropical countries l belie\'e the disease is 
scarcely known. 'l'he Negro race also is remarkably exempt from this affection. 
It is a singular fact that in some parts of the same country calculous disorders 
arc of far more frequent occurrence than in others. Thus it is well known that 
the inhabitants of the east coast of England and Scotland arc peculiarly liable 
to these disorders, and that in Norfolk, stone occurs with especial frequency; 
this di strict furnishing, in all probability, as many cases as the half of the rest 
of England. In America. also, it would appear that the inhabitants of certain 
states arc peculiarly obnoxious to this affection; and I understand that in some 
districts of Germany the disease may be said to be almost unknown, whilst in 
others it is of common occurrence. To what these differences arc owing it is 
impossible to eay. Peculiarity of race, of constitution, and of diet, with 
exposure to prenlent easterly winds, have all been assigned as reasons for them, 
but probably not on >cry sufficient grounds. Sex influences materially the 
occurrence of stone, which is far more frequent in the male than in the female. 

The symptoms of st<.ine in the bladder vary somewhat accordin~ as the ca\. 
culus lies loose in the caYity of the viscus or is encysted. They also vary con
siderably according to the size and shape of the stone, the condition of the 
bladder, and the constitution of the patient. l\Iost commonly the se\'Crity of 
the symptoms are in proportion to the magnitude of the calculus. 'l'his, how
ever, is not always the case. In a patient whom I recently cut, the most intense 
suffering and repeated utt.acks of cystitis had been occasioned by a ~mall but 
sharp-pointed calculus, not weighing more than 3j; and some years ago I saw 
a patient in whose bladder fi,·e calculi were found after death, nearly as large 
:is chestnuts, though their presence had never been suspected during life by the 
different surgeons under whose care he had been for stricture, so little distress 
had they occasioned. In some cases the symptoms of stone very suddenly 
declare thcmsekes1 and then the surgeon finds on examination that the patient 
has a. largish calculus, which must liave been a long time forming without attract
ing attention. Rough calculi usually gi,,e rise to inore severe symptoms than 
smooth ones, owing to their inducing a chronic form of cystitis; and, as the 
constitution is usually :i good deal shattered and the nervous system yery irri· 
table in those conditions of the system in which the phosphates are deposited, 
phosphatic calculi are usually attended by more suffering and constitutional dis· 
turbance than other forms of the disease. 

The symptoms induced by stone may be divided into the rational and physi. 
cal. The rational signs1 consisting of pain, increased frequency in micturition, 
the occasional stoppage of the urine, and various morbid conditions of that fluid. 
The J'h!Jsical signs are those by which alone the surgeon can positively deter
mine the presence of the calculus, feeling it with the ~ound. 

The pain in calculus is usually the first symptom that attracts attention; it 
il'l not only experienced in the region of the bladder and the perineum, but 
radiates widely in the course of the sacro-lumbar nerves. The patient complains 
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of a lieavy and dragging sensation in the groins, extending down the outside or 
back of the thighs, and not uncommonly experienced in the soles of the feet. 
The penis likewise is the seat of a good deal of uneasiness, frequently of a sharp 
and cutting pain in the glans. This is especially noticed in children, in whom 
atte~tion is often attracted to the complaint by their constantly ~queezlng and 
pullmg the organ to relieve the distress they suffer in it. The pain is much 
increased by an! movement by which the stone is jolted about in the bladder, 
as in driving, nding, or jumping; and is especially severe in those cases in 
which cystitis occurs. It is always most severe towards the termination of, or 
immediately after micturition, as there is then a tendency for the calculus to 
roll forwards towards the neck of the bladder, where it comes in contact with 
and is grasped by the most sensitive part of that organ. Hence it is not unfre
quent in cases of calculus occurring in children to find that the little patient 
iustincti,·ely lies upon its back or side whilst making water, and thus escapes 
much of the agony that it would otherwise suffer. In adults in whom the pros
tate happens to be enlarged, the calculus usually lies in a depression behind this 
gland, and hence, being prevented coming in contact with the neck of the 
bladder, occasions less suffering than in other cases. 

An occasional stoppage commonly occurs in the flow of urine before the bladder 
is emptied, owing to the stone being impelled against its neck, and tlrns block
ing up the urethra; but on the patient lying on his back or on his side the 
stream flows again, the situation of the calculus bein~ changed. 

In consequence of the irritation set up in the bladder occasioning chronic 
inflammatory action of the mucous membrane, there is an increased frequency 
of micturition. The urine is passed in small quantities, and usually contains 
some mucus or pus, and is occasionally tinged with blood. 'l'he occurrence of 
blood in the urine of children leads strongly to the suspicion of stone, and 
should always induce the surgeon to make an examination of the bladder with 
the sound. If the kidneys are irritated, the urine is commonly albuminous. 

As a result of the straining and general irritation about the genito-urinary 
organs, prolapsus of the anus, accompanied by tcnesmus, is by no means uncom
mon, and in some cases there is very troublesome priapism. 

When a stone is encysted, those symptoms that depend upon its being loose 
and rolling about in the bladder, are necessarily absent; thus there is no stop
page in the water, the urine is seldom bloody, and th.e pai.n is not ~at~rially 
increased by jolts and rough movements, though there is weight and parn m the 
usual situations, and increased frequency of micturition from the pressure and 
irritation of the calculus. 

The existence of stone is Frn. 360. 
finally determined by so1md
i11g the bladder. 

A sound is a solid steel 
instrument shaped like a 
catheter, but shorter in the 
curve, so that it may ex
plore more thoroughly all 
parts of the bladder, espe
cially those behind the pros
tate. It should also have 
rather a wide and smooth 
steelhandle. Theoperation 
of sounding should be con
ducted as follows : -The 

b:~~:tn s:ohu;~d 1:a~fr~~s ~i: full-sized sound well oiJed and war'°?e~ should tl1en 
be passed into the bladder; which should, if' the patient can retarn it, be allowcJ 
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to contain three or four ounces of urine. The 8urg:eon then u~ing hi.11. left hand, 
or crossing over to the patient's right side, wl1ichever he finds most convenient, 
carefully directs the beak of the instrument tow<irds the back of the bladder, 
turning it from right to left over the whole of that region (fig. 360); he next draws 
it forwards on one side as far as the neck, tapping as it were gently with its beak; 
he repeats the same manccuvre on the other side, and lastly directs the end of the 
instrumcut by raising: it;;; handle into the lower fund us, which he care'fully explores. 
Should he not detect the calculus in any of these situations, he depresses the 
handle between Lim thighs, and tilts up the beak so as to exami ne the subpubic 

portion of the or~an (fig. 361 ) . 
FIG. 361. In the Hent of his not meeting 

with a stone, he may direct the 
( patient to stand up, and then 

explore the bladder, first upon 
one side. then on the other . 

. \ 1 .'.V ·. \ ~t1~~~1~e ~~~~l ;:!~i:~, t~~gu;h ~! 

~~<:::::::,,.~-:~~ ,; · r~~~r~~,;E£'<l;:~:~t~~i~~~ 
..... · ··:::.:-.o.. ~) explorat_ion, but :hould examine 

~ ~(~."' 1:~r~~~·1i~;:t tl~;a~~aJd[;'~n dd1f. 
fcrentstates3stoitscontents. 

In making this second examination, I have found it of great service to use a 
hollow 8tcel sound, by which the organ c3n be injected or emptied at pleasure 
(fi~. 362). The patient should on this occasion have his bladder injected through 
such an instrument as this, with four or six ounces of tepid water, so as to dis
tend the organ slightly, and prevent the folds of mucous membrane overlapping 
any concretion that may exist in it. Its interior is then carefully explored in 

F10. 362. 

the way already described, and if the stone cannot then be detected, the con
tents of the bladder are gradually allowed to escape through the sound, and the 
)Jatient desired to stand up whilst the exploration is being proceeded with. In 
this way, by examining a patient in different positions and in different con
ditions of the bladder as to capacity, a calculus is sure to be detected if one 
exist. A lithotrite may occasionally be advantageously used as a. sound for the 
detection of small calculi lying behind the prostate, a situation more readily 
reached by its short beak than by an instrument of larger curve. These exami
nations must not, however, be too protracted; the time occupied should not 
exceed above five minutes, lest cystitis be induced. \Vhen a. stone is struck by 
the so•.rnd , there is not only a characteristic and distinct shock communicated to 
the instrument, but there is a tolerably loud click heard , which can be detected 
by the by-standers, and frequently by the patient as well as by the surgeon. 

By condttcting the sounding properly, the surgeon may usually ascertain not 
only the existP.:nce of a stone, but its size, and hardness; whether it is single, 
if it be encysted, and the general state of the bladder, all of which it is of im-
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portance that he should be acquainted with before undertaking any operation. 
A good deal of. this information may be elicited by the ordinary sound, but 
~~;~~~ 1~[c.the po10ts can only be accurately determined by sounding with the 

. 'l'~rn hardness of the stone may ?sually be judged of by the more or less dear 
rmgmg character of the click; a lithic acid or oxalate of lime calculus "'ivin ..... a 
sharper sound than a phosphatic concretion. 

0 0 

A calculus may generally be known to be encysted if the sound strikes it at 
times, but not at others (fig. 363); if the stone always appears to be fixed io 

FJG. 368. 

one situation; and if the beak of the instrument cannot be made to pass round 
it, so as to isolate it, but feels a kind of tumor projecting through the walls of 
the bladder, around or on one side of the point where the calculus is struck. 

The fasciculated, roughened, and sacculatcd condition of the bladder may 
generally be detected by the way in which the beak of the instrument grates 
and rubs O\•er the organ. 

The size of the calculus is best determined by a lithotritc. It is true that a 
surgeon may sometimes come to a decision as to the bulk of a. calcul us by ob
serving the extent of ::iurface along which the sound is in contact with the stone 
as the instrument is being withdrawn. But a very rough guess only can be 
arrived at in this way, and I have frequently seen nry experienced surgeons 
deceived in their estimate of the size of a calculus, mistaking perhaps several 
small ones lying together for one large one. By introducing a lithotrite and 
seizing the calculus gently between its blades, a correct estimate of its size may 
always be arrind at. 

In order to determine that several calculi exist in the bladder it i~ sometime:? 
sufficient for the surgeon to feel that the beak of the sound comes in contact. 
with a stone on either side of the organ, or that it can be distinctly insinuated 
between two concretions. In some cases, however, these points cannot clearly 
be made out; and then the surgeon introducing a lithotrite and seizing the first 
calculus that he meets with should hold this between the blades of the instru
ment, and whilst it is so fixed move it and the lit.hotrite frou1 side to side, 
when, if a click is heard and felt, he may be sure of the existe(tcc of auothei 
stone. 

Errors occasionally occur in sounding; the surgeon mistaking a. harJcnC'd and 
fasciculated bladder, baving its ridges perhaps incrustcd with sabulou:::; watter, 
for a calculus; this is especially apt to happen in children. In these ca:-cs, 
however, the mistake may usually be gua rded against by the absence of a dis
tinct click, though a rou[!h grating sensation be experienced, anti by the sur
aeon being unable to isolate a stone. Yet the difficulty in some cnses is gre:ltj 
\rclpeau states that he is acquainted with four iustances, and S. Cooper with 
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seven, in which patients have been cut and no calculus found; and when we 
reflect that these accidents have happened to such men as Chcselden, who on 
three occasions cut a patient and found no stone; to Crosse, to Roux, and to 
Dupuytren, it is easy to understand that in some cases the difficulty of cowing 
to a correct decision must be very great. 

In women the symptoms of stone closely resemble those met with in men, and 
the detection of the calculus is usually very easy, owing to the shortness of the 
canal and the facility with which the stone may be tilted up by introducing the 
fingers of the left hand into the ''agina. The sound used in these cases should 
be shorter and less curved than that employed for the detection of calculus in 
the male bladder. 

After a. stone bas existed for some time in the bladder it induces serious 
pathological changes in the whole of the urinary apparatus. The urethra. usually 
becomes slightly dilated, and the prostate not unfrcquently somewhat enlarged 
and irritable, in consc:qucnce of which a. kind of pouch is formed behind it, in 
which the calculus is apt to lodge. The most important changes, however, take 
place in the bladder and kidneys. The bladder becomes extremely sensitive, 
especially about its neck, and is consequently unable to contain as much urine 
as u5ual; hence it becomes contracted. In some rare instances, however, as 
will be more especially noticed when we come to speak of lithotrity, it falls into 
an a.tonic condition, and then is apt to become rather largely dilated. The 
mucous membrane is commonly a good deal inflamed and irritated by the pre
sence of the calculus, and the muscular coat becomes thickened and hypertro
phied, so as to give it a very fasciculated or columnated appearance. Cysts 
occasionally form containing sabulous matter and fetid pus or urine, and in some 
ca.ses lodging a concretion, which then constitutes an encysted calculus lying 
altogether outside the cavity of the blndder, with which it merely communicates 
by a. very narrow aperture, as in fig-s. 358 and 359, representing a case that was 
under my care some years ago, and which i!'I fully described in the Journals for 
March, 1853. The kidnej'S are usually irritated, often congested, frequently in 
a state of granular degeneration, and ultimately become the seat of such struc
tural changes as are incompatible with life. When death occurs as the conse
quence of stone, the patient 'usually sinks, worn out by protracted suffering and 
kidney disease. 

OPERATIONS FOR THE REMOVAL OF STONE FROM THE BLADDER. 

Calculus may be removed from the bladder by two distinct operations. By 
lithotomy, or the cutting operation; and lithotrity, or the crushing one. We 
shall first consider lithotomy, as the more ancient, and perhaps even yet the 
more common, operation of the two. 

It is not my intention to enter into the general history of 1itbotomy-an 
operation that has been practised from the earliest ages; and a sketch of the 
gradual modifications of which, that. have at various times been introduced, 
from the rude attempts of the Greek and Roman surgeons to the barbarous and 
unscientific procedures adopted by the itinerant operators after the revival of 
letters, would occupy much space and be attended by but little advantage. For 
all this I would refer the reader to the classical works of Deschamps and of 
John Bell. The operation, as now generally practised in this country, is essen
tially that introduced by Cheselden, and modified more or less according to the 
peculiar views of particular surgeons. Hence there are a variety of ways in 
which it is performed, though surgeons generally are agreed upon the great 
principles involved in it. It is in carrying these out that they differ- as in 
the direction and extent of the incisions, and in the instruments employed, 
which have been much varied to suit the taste of particular operators. 'l'his 
l'f.etail would be foreign to this scope of the work: I shall, therefore, in a great 
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measure confine myself to the description of that particular modification of 
C~eselden's, or the lateral operation introduced by the late Mr. Liston, most 
skilfully practised by him, and now very generally adopted by most of the best 
surgeons of the day in this country. 

Before subjecting a patient to operation, his general health must be properly 
attended to; and, indeed, if we find the constitution much broken by prolonged 
suffering, the bladder or kidneys seriously diseased, as indicated by the exist
ence of pus or alburne.n in his urine in large quantity, it will be wise to postpone 
the operation for a t1rue, or perhaps even to defer it altogether. Supposing, 
howe\'er, that the stone is of moderate size, that the patient's health is in a. 
pretty good state, that the urine is either healthy or contains but a moderate 
quantity of pus or albumen, and that there is no visceral complication to prevent 
the performance of the operation, it will only be necessary to subject him to 
proper preparative treatment for a short time: so as to allay or remove irritabi. 
lity of the urinary organs, before proceeding with it. With this view, he should 
be kept as quiet as possible for about a week or ten days preceding the opera
tion; his diet should be properly regulated, but not be of too low a kind; pain 
lessened by the administration of opiates or henbane, and the bowels properly 
relieved. On the day preceding the operation, a dose of cast.or-oil or some other 
aperient should be administered; and, on the morning of t.he operation, the 
rectum must be emptied by means of an enema. 

LATERAL OPERATION OF LITHOTOl\IY. 

The surgeon must see that the table is firm and of a convenient height, so 
that., when he sits On rather a low stool, the patient's nates will be on a level 
with his breast; a. few blankets doubled should be laid upon the table, covered 
by a piece of tarpaulin banging over the end, and a. tray of .sand p~aced under 
it on the floor. 'l'he instruments necesi:;ary arc the following : a pair of lit.hot-
omy tapes, a sharp and a probe-pointed scalpel, a staff, forceps, and scoops of 
various sizes, and a tube. 'l'o these may be added a searcher, and a brass 
injecting syringe. 

The tapes should be of coarse flannel, about three yards long, by three inches 
broad. 

rrhe scalpel for the adult may be of the size and the shape represented (fig. 
364); for children it may be made proportionately smal l. A probe-pointed 

F10. 364. 

~-----~__,__- __ ! Ill 
Fm. 365. 

lithotomy·knife should also be at hand, of the size and shape here represented 

(fi1;h3e6~f~ff should have a deep groove on its left side, occupying a.early one· 
third of the instrument; it should be well curve~, of as large a. size as the 
urethra will admit, and have a roughened handle (fig. 370). . 

TLe forceps must not be too heavy, but sho~l d. be of a. good length m the 
handles, and have the joint well set back; the uisidc of the blades, as recom· 
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mended by l\Jr. Liston1 should be lined with linen, to prevent the stone slippin~ 
(fig. 366). l\Ir. Coxeter has lately made them with open blades, but lined wirh 
linen as heretofore (fig. 372); iu this way, as there is less metal, the weight is 

Fm. 366. Fm. 368. F10. 36Q. Fm. 3i0. F10. 371. 

diminished, and the diameter of the instrument with a stone in its grasp is 
materially le~sened. The ordinary forceps are straight, but it is ad\'autageous 
to be pro\'ided with some that are curved (fig. 367). The handles shou ld be 

made with a loop on one side and a ring on the other; the rin~ 
Fm. 3i2. for the reception of the thumb should be placed somewhat 

obliquely. '.l'he scoops of different sizes, and cun·cd, can most 
conveniently be used when fixed in a roughened handle (figs. 
368 and 369). The tube should be of gum-elastic, well rounded 
at the end, and provided with silver rings. The searcher is a 
slight ly curved sound haYing a. bulbous extremity (fig. 371). 
The syringe presents nothing peculiar. 

In describing the operation of Iithotomy, we shall first of 
all consider the different steps seriatirn of an operation that 
presents no unusual complication or difficulty; we shall then 
consider the difficulties that may be met with during the 
operation, the acCidents that may occur, the principal sources 
of danger, and the causes of death. 

Ordinor!! lateral opcratio11.-Thc patient should be desired 
to hold his water for two or three hours before the operatiou, 
but if be has not dono so, and the bladder is empty, it must be 
injected with about six ounces of tepid water, in or<lcr to steady 
it and to facilitate the ~eizure and extraction of the stone. 
After chloroform has been ndministered, the surgeon should 
introduce a full-sized staff. which he uses as a. sound, in order 
to feel for the calculus If he detects it, be proceeds with the 
operation; if he cannot detect it, it is usually recommended 
that he should withdraw the staff and intro<luce a sound, with 
which he examines the bladder, and in the event of his still 
failing to discover its presence, the operation must be deferred, 

for it is an imperative rule in surgery that Jithotomy should never be performed 
unless the stone can be folt at the time that the patient is actually on the table. 
lt is, however, safer not to proceed \Yitb the operation unless the stone can be 
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felt with the staff, lest the point of this, though apparently in the bladder, be 
actually engaged in a. false passage. The patient is then to be firmly tied up 
and brought to the end of the table, so that bis nates project beyond it, where 
he is to be securely held by an assistant on either side, who grasps the foot. in 
his haud, places the patient's knee under his arm, and draws the limbs well 
aside, so that the perineum may be fairly exposed. lt is desirable that the 
perineum be thus fully exposed to the surgeon. In a. patient, however, on whom 
I once operated, this could not be done, owing to the left hip being stiffened by 
chronic rheumatic arthritis; but I did not experience any particular difficulty 
in the operation, though somewhat inconvenienced by the position of the limb. 
The surgeon then seating himself before the patient, shaves the perineum -if 
this have not already been done-and introduces his finger into the rectum to 
see that the gut is empty. Ile then gins the staff in ch:u·ge of a trusty assist
ant, who stands on the patient's left, and who raises and draws aside the 8cro
tum with the left hand whilst he holds the staff in the right ( fi.;r. 373). '!'he 
surgeon then secs that the staff is held in the way in which he prefers it. 
'l'here are two ways in which it may be held; it may cit.her Le drawn well up 
into the arch of the pubes, or it may be pushed somewhat duwn, and slightly 
turned towards the left of the perineum. Liston always employed the first 
method, which I certainly think is the best, as it tends to increase the space 
between the urethra and the rectum, and consequently lessens the danger of 
wounding that gut, which more lhao cuunterbalnnccs the aJ,·antngc of the 
other meli1od - that of approaching the membranous portion of the urethra. to 
the surface. 

The extcroal incision is made by entering the knife in the raphe of the pc1 i
neum one inch and a half above the anus, and carrying it downwards and out
wards until it reaches a point 
that is just below the anus, but F10. 3i3. 
about one-third nearer to the 
tuberosity of the ischium than 
to the margin of the anal aper
ture (fig. 373). It is useless to 
prolong the incision beyond this, 
as any freer division of the 
structures of the scrotum and 
on the nates cannot facilitate the 
extractiou of the stone; but it 
must occupy the extent indi
cated, otherwise considerable 
difficulty may be es:.perienccd in 
the later steps of the operation. 
The depth to which this incision 
should be carried must vary 
according to the obesity of the 
subject, usually from about three- . 
quarters of an inch to an inch. By this incision the 8kin, superficial fascia, 
and subcutaneous fat are divided. After it is completed, the knife is introduced 
again towards the upper part of the wound, and the blade run lightly down~ 
wards over any resisting structures, the left forc-fing~r being placed at t~e 
middle of the wound so as to protect the rectum. In this way the transvcrsahs 
pcrinci muscle is divided together with some cellular tissue an~ small vessels, 
and the triangular space.is opened between the accelerator ur111:n and erector 
penis muscles; the knife is then withdrawn, and the left index finger pushed 
deeply into this space until the edge of the nail is lod~ed in the g;oove of the 
staff (fig. 374), which can be folt just anterior to the. prostate, th1~l! ~ovcrrd 
by the ~Smbranous portion of the urethra. The pornt of the kntfe 1s then 



pushed through the urethra at its membranous part into the groove of the 
staff, above the index finger, which protects and presses to the right, the rectum 
lying beneath it (fig. 3i5). 

When the knife is felt to be well lodged in the groove, its handle is slightly 
depre~sed so that the point 

F10. 374. may be raised, at the same 
time the blade should be 
somewhat latcralizcd, so tha~ 
its side lies parallel to the 
ramus of the ischium. lf the 
edge is turned too directly 
downwards towards the mcsial 
Jine the rectum may be 
wounded, and if directed too 
much outwards the internal 
puclic artery will be endan
gered (fig. 37i); hence tho 
mid course is the proper one. 

'.l'he surgeon keeping the 
knife steadily in this })Osition 
and pressing the point firmly 
ag-ainst the side of the groove 
of the staff, which he musi 
neYer for a moment lose, 
pushes it forwards through 
the deepperincalfascia,afew 
fibresof'tbelcvatorani,and 
the prostate, and thus make!:! 

an entry into the bladder (fig. 376); he t11en withdraws the knife by 
keeping its back against the staff so as not to enlarp:e the extent of the 
incision in the prostate. Through this, and along the staff, he then pushes his 
left index finger until it reaches the bladder, when he endeaxors to feel the 

calculus with its tip. Should his finger 
F10. 375. be short, the perineum deep, or the pros-

tate enlarged, he may be unable to reach 
the bladder in this way; and must then 
introduce a blunt gorgeti as recommended 
by Cliescldcn and i\Jartincau, in order to 
dilate the aperture in the prostate. If 
he uses his finger for this purpose, he 
gives it a twist or two after passing it 
through the prostate so as to expand aud 
dilate the aperture through which it is 
entered. Having made sure that it is in 
the bladder, and ha\"ing felt the stone, 

he directs the assistant to withdraw the staff from the urethra. 
IIcre let us pause and examine the principal points in this the first and 

second stages of the operation. It will be obscf\"ed, that in accordance with the 
best authorities upon the subject, and with my own experience, I have recom. 
mended the externnl incision to be free, the rectum to be protected by the left 
index finger, and the knife to be somewhat laternlized during and after the 
Qpening of the urethra. 4 

1st. 'l'he position of the knife mu:;t be carefully attended to, especially during 
the deep or second incision. At this stnge of the operation the edge should be 
?•ilcralizcd, that is. directed about midway between the horizontal and perpcn-
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dicular position, so that the surface of the blade lies nearly parallel to the r:i.mm1 

of the ischium. The manner of holding the kuifo Jrns been much discussed, 

F10. 376. 

and necessarily and naturally varies with different ~ur_~eons. I bclie\·c it sig:n i
fic::; little how the handle of the instrument i.s held between the surgeon'i, 

Fio. 3ii. FIG. 378. 

fingers, proYided the ~<lgc is .nc'Ter turn~d upwarrl", hut is always. kept well 
lateralized, and the pornt steadily pressed rnto the grooye of the ~tail. 



Provided a surgeon knows what he is about, he may safely hold his knife as 
best suits his own com·enience. In the finit 

Fto. 379. incision, most operators, I bclieYe, hold the 
knife under the hand, as represented in fig. 
379, a position that that excellent lithotomist 
and accomplished surgeon, l\lr. Fergusson, 
preserYes throughout the operation. Mr. 
Liston, in the early part of bis career, appears 
to have held the knife, in the second ::;tage 

1 of the operation, above the hand; and in 
all the representations, published as well a:. 
unpublished. that he has left of his operation, 
has depicted the knife and hands in the 

position as shown (fig. 380), which, in the last edition of his Practical Surgery, 
be describes as a correct sketch of "the position of the hands and knife" at 

the commencement of the second stage of 
Fie. 380. the operation. There can be no doubt, 

howe,·cr, :is Mr. Fergusson has pointed 
out, that in actual practice, nt least after 
his first few years as an operator, he lield 
the knife under the hand with the index 
finger upon the side or the back of the 
blade. 

For my own part, I believe that every 
surgeon will hold the knife in the way 
which he finds most convenient, and as it 
were natural to him. If any rules are to 
be laid down on this point, I should say, 

that when operating on a child, or on an adult with a shallow perineum, the 
knife is most conveniently held as represented in fig. 379. But if the patient 
be fat and the perineum deep, then I think that it is a question whether greater 
,:teadiness may not sometimes be secured by holding the knife somewhat in the 
manner of a gorget, with the index finger, perhaps, a little more upon the side 

of the handle (figs. 376 and 381); 
Fw. 381. in this way the point is firmly 

pressed into the groove of' the staff, 
out of which it cannot slip, as it is 

f secured and supported by the index 
· 1 finger being so111ewhat under it. 

'£he section of the prostate is thus 
made by a steady push or thrust 
of the knife forwards, and not by 
any cutting movement downwards. 

No danger can result in the deep incision from pushing the point of the knife 
up into the groo\'e of the staff; but there is great risk of missing the bladder, 
and ~etting into tl1c recto-vcsical space, if it be at all depressed and the handle 
raised , though thi s cannot always be avoided if the staff be pushed deeply into 
the bladder. 

2d. 'l'he incision into the pl'O!'itate should be of very limited extent: on this 
pornt all surgeons1 I belie\'C1 of the present day are agreed. Scar?a ad\'ises 
that the incision ioto it should not exceed 5 lincs in adults and 2 in children. 
It is difficult to measure the extent of the incision: it is sufficient to ~ay, that 
it should be as liwited as possible; and if care be taken to push the knife in 1 

with the point well prel'scd ag·ainst the groo\'e, and the blade forming but tl. 

limited angle with the shaft ol' the staff, and especially in witlulrawing it that 
it be brought carefully back O\'el' the finger and still in contact with the instru· 
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~~:~~i/~:~:~1~r,~~ ~l~c n:p:.:nffe~hi; P~~!~:l·~~ (~o;. 3~ck~l~). or~1\1e ~~1i~1te::1fi:~v~!::1~ 
1t 1~ust. b~ borne in mind, docs not cons ist in the SC'ction of the gl.wd itsC'lf, -
~~1ch is rn reality a structure ot' but little importance,-but in cutting beyond 
it rnto the reflections of the pelvic fascire, which will be opened up if the base 
of the prostate be cut, and the wound of which will, nlmost. to a cel'taiuty, be 
followed by urinary infiltration and diffuse inflammation. 

In the section of the prostate then, two points h:wc specially to be attended 

~~1~J~n'~i~~; ~\~~t :~:~, ks~if~s i~~ e~~t:~~1tffet~; :~~/~1~~c~tl~~;·";~:·dt~1~~ ~~1° i~~c~-~t,;11~ 
drawal the blade be kept steadily in contact with the staff; indeed, I bdie,·e 
there is more danger of doing mi~chief in the withdrawal than in the entry of 

~::y \~~~/0Jo:;ni,;a!~:Ycth~~~:g~a~:!t:e moot~~~ct ;~-~sf~~i:~1!~ 1i~\~~~s::~eg c!~l~ 
sule. As the knife is withdrawn, the left index finger is pushed forwards into 
the aperture in the prostate, which is then dilated by its pressure to a sufficiE'nt 
extent for the introduction of the forceps, which are slipped in a~ the finger is 
withdrawn, and the extraction of the stone. Tb is part of' tbe operation ma.y very 
conveniently be performed, ::is was usually done by l\lr. Liston, at the moment 
the surgeon is stooping down, engaged in selecting his forceps. It is readily 
effected; for the prostate, though dens(', is friabl(.' 1 and breaks down easily under 
somewhat forcib le pressure by the finger. In thfa way, by a mere notching of 
the prostate, - by a slight section of its apex or urethral surface, followed by 
simple dilatation with the finger, -sufficient spuce will be obtained for the 
extraction of all moderate.sized calculi, without the employment of any violence, 
or the infliction of any bruising upon the tissues. 

(Iu the performance of the lateral operation for lithoto~n;r Dr. Pancoast, of 
Ph1ladelphia, has for many years been in the habit of d1V1ding the prostate 
!!land and neck of the bladder by a mauoouvre of a different character from that 
described in the text. The staff employed by Dr. Pancoa:=;t in his operation, is 
one of considerable curve, and is held by an assistant so that the convexity of 
the instrument shall bulge somewhat forward in the perineum. The knife 
which he prefers is an ordinary scalpel slightly concave on the back. This is 
made to reach the groove by the usual incision, and the blade being lateralizcd, 
is held like a gorget, with its point in lhe groove of the staff. 

The operator then takes the handle of the staff in his left band, and as he 
brings it down, carries by the same motion the blade of the knife and the 
curved portion of the staff upwai·ds in the direction of the longitudinal axis of 
the bladder. 'l'he edge of the knife in its transit will thus effect the necessary 
division of the pl'ostate gland. The peculiarity of this manccuvre. depends upon 
the fact, that the position of the knife with 1·egard to the st:iff, 1s not changed 
during the execution of the process just described. The point of the bla_de 
heltl fixed in position enters the cavity of the bladder synchronously with 
the cun•e of the staff against which it rests; and it is not thrnst forwards along 
the groove of the latte r, according to the usual custom. 

The advantages possessed by this procedure are, in the estimation of Dr. Pan. 
coast, the facility and quickness with which it is performed; the diminished 
risk of injury to the rectum, and the comparatively limited division of tl~e pro· 
Rtate gland. In consequence also of the upward movement of the kmfo, an 
absolute degree of immunity is afforded to the ~asc of the bladder, so frc 
quently wounded by the horizontal thrust of the rnstrument through the pro 
r;tate gland, whicli, it must be remembered, is often depre.-,sed by the staff, 
nearly to the level of the lower fundus. . 

In the opinion of Dr. Pancoast there is also much less risk of hemorrhage, 
as the circular movement of the knife divides to a less extent, the vascular and 
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dilatable parts anterior to the prostate, for the protection of which the angular 
knife of Blizard was devised.] 

But another obstacle exists which will prevent the dilatation of the neck of 
the bladder to any very material extent, without an amount of bruising, or 
\acc>ration, or CVCQ rupture that would probably prove fatal to the patient. Thi11 
obstacle consists of a. tissue, which hai; been described by Mr. 'J'yrrell as "an 
elastic ring" surrounding the neck of the bladder; by l\Jr. Liston, as ' 'a fibrous 
or ligamentous band surrounding the orifice of the bladder, into which the 
muscular fibres of the organ are inserted.'' If this band be ruptured, either 
by the finger or by the expansion of the forceps, fatal consequences will ensue; 
but if it be divided, the other tissues, as i\Ir. Liston observes, will yield to an 
inconceivable cx1ent, without injury to tbe ilio-vesical fascia. 

In thus describing the mode of incising the prostate and neck of the bladder, 
I h:lVe, generally, used the term "dilatation;" and I believe, that by a simple pro
cess of dilatation or expansion of these parts, and without any violence what
ever, small calcul i of or under an inch in diameter may be extracted. In fact, 
fo r the removal of such stones, no force whatever is required, either in opening 
up the prostate or in withdrawing the calculus. But in removing stones of 
greater magnitude than this, I believe that the process of·es.pansion of the pro
state and neck of the bladder, whether effected by the finger, a b lunt gorget, or 
the opening up of the blades of the forceps, is a. process of laceration rather 
than of dilatation, as I have frequently had occasion .to observe in experiment~ 
on this point made on the dead subject. This laceration is, however, confined 
to the substance of the prostate, and docs not extend through its capsule, or 
it~to the fasc!re of the pch-is, without the employment of an extreme degree of 
v10lence, which would probably prove fatal. 

3d. The next stage of the operation consists in the extraction of the stone. 
A pair of forceps of sufficient length and size, proportioned to that of the cal
culu?1 and ~reviouslJ'. wa~med by .immersion in tepid water! must. be slid along 
the rndex finger, wllJch 1s kept m the wound, and by which the neck of the 
bladder should be drawn somewhat down so as to meet the instrument. In this 
way, also, the stone may often Le fixed by the point of the finger, :111d its posi
tion thus accurately determined. 1'he forceps having been introduced closed, 
the finger is. withdraw~, when a gush of urine will usual!! take place through 
the wound, if that fluid have not already escaped at the time that the incision 

FJO. 382. ismadethrou~h.thepro-
state. By this gush 
the calculus may, as 
l\lr.FergusMnobserves, 
sometimes be carried 
!nto the grasp of the 
rnstrument; most com
monly, howC\'er, the 
stone requires to be felt 
for with the closed for
ceps. ''1hen its posi
tion has been ascer
tained, usually at the 
inferior fundus, the 
blades are opened, and 
by pushing one against 
the wall of the bladder 
and giving it a slight 

. . . shake,thccalculusgene-
ra~ly drops between tb~m, though occaswnally 1t 1s somewhat troublesome to 
acize, and this indeed often constitutes the most tedious and annoying part of 
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the operation . The forceps ha Ying the stone in their grasp are then closed and 
the stone drawn downwards through the wound. If it be small, it may be 

~~t~·~~;~~~:~~n;l~n~t~~~eu~l~Jes;ii~c~;~~: t~ f~~l ~~~::i:!: i~izi~' :~ea fi;~~l~c~·h;~~~ 
~1:3 Ko~u~:~rat~::~1\e I'~ii:1~J~~1;,,a~~s ~iekf~doss the wound, this. must be changed, 

of to and fro movement in the direction of Fw. 383. 
the axis of the pelvis (fig. 382). Should ---~-
the stone be broken 1 or should there be ~ 

b:::r~~!1~;~~ c~~c~1~~at~~eyo£1~~eg~~~~~lltfii - ~ 
383). In the event of fracture occurring, !!!Bll!m~l:I;;;::;::=--=='"""'.,.,. 
it would be necessary to wash out the 
bladder with tepid water, injected by means of a. brass syringe, through a tube 
introduced by the wound 

Io children, and indeed in most cases in which the perineum is not very 
deep, so that after the introduction of the finger the stone can be felt and hooked 
forwards, the scoop is a most convenient instrument for its extraction, and in 
these cases I usually employ it in preference to the forceps. 

After the calculus has been removed it must be examined for facets, or the 
interior of the bladder explored by means of a. searcher; and if other stones be 
found they must be dealt with in the same way as the first. 

The gum-elastic tube may then be introduced, and secured with tapes to a 
band round the patient's abdomen. This tube must be kept free from coagula 
by the introduction into it, from time to time, of the feather of a. pen. By 
means of this tube a ready outlet is given ':.o the urine, and the chance of infil
tration is lessened. 

'l'he patient must then be removed to a. bed, which should be properly ar
ranged by having- a large square of Macintosh cloth put across it. On this a 
folded sheet should be laid, which must be rolled up on the further side so that 
as it becomes wetted by the escape of urine, it may be drawn across from under 
the patient. This must be changed frequently in order to keep him clean and 
dry. A full dose of tincture of opium in barley water should then be given; 
a warm flannel laid across the abdomen; plenty of barley or gum water allowed 
for drink, and nothing but rice-milk or light pudding for diet during the first 
three or four days. After this some broth may be allowed, and tbe quality of 
the food gradually increased. Occasionally, however, it may be necessary to 
depart from this rule. I have, indeed, on several occasions found it necessary 
to depart from the routine system of dieting the patient after lithotomy, and 
bave with great advantage allowed wine, and even brandy, a day or two after 
the operation. In an old man, on whom I recently operated at the hospital, 
there was so great a tendency to depression, that it became necessary to ad
minister the brandy-and-egg: mixture freely from the fir!)t, and to this I believe 
he owed his good recovery. 

At the end of thirty-six or forty-eight hours the tube may be r~moved, the 
sides of the incision by that time having become glazed over, and little danger 
of infiltration existing. The water continues ~o ~ow .entirely through the 
wound for the first four or five days. About tins time it frequently suddenly 
ceases to do so, escaping by the u~cthra. This is ow!ng to the prostate b:
coming turgid by iufiammatory act10n.' and thus bloc~mg up the aperture. JO 

it; but as this swelling goes do,~n, rn the c~urse of a day o~ two, the urme 
usually escapes by the wound agarn, .and contmues to ~o so rn gradually de
ereasinr~ quantities until the aperture ts finally closed, which usually happens at 
about the end of fourteen or eighteen days; though in patients who suffer from 
pho!)phatic calculus it sometimes takes a longer period, owing to the broken 
l:itate of the general health. After the operation appropriate constitutional 
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treatment should be continued for some time in order to prevent a recurrence 
of the disease. 

Lithotorny ·i·n children is performed much in the same way as in the male 
adult; though it is worthy of note that the urethra will commonly be found 
larger than might be expected from the age of the child, readily admitting a 
No. 8 or 9 staff. '.l.'he perineum also is usually proportionately more vascular 
in consequence of the irritation and straining. The most important point, 

, however, is, that in tlrn child the bladder lies l1igh, being rather in the abdomen 
than in the pelvis; hence, it is of importance to raise the point of the knife 
somewhat more than in the adult in making the deep incision, and to be careful 
that it does not slip into the recto.vesical space, which may happen unlei-s this 
precaution is taken. I have known this occur in several instances to hospital 
surgeons i the forceps being passed into this space under the supposition of it.s 
being the bladder, and in every case the patient died unrelieved. Th ls accident 
is the more likely to happen, because in children the parts are very yielding, 
and readily admit of being pushed before the knifo or finger, and the finger 
may thus pass between the neck of the bladder and the pubes, or into the loose 
cellular tissue of the recto.vesieal space. 'J'he urethra being opened urine 
escapes, and the surgeon gets his finger into a distinct cavity, which he believes 
to be the interior of the bladder, but which is not so, but the recto.vesical i:.:pace. 

DIFFICULTIES DURING AND DANGERS AFTER LITJTOTO:'llY. 

The d?°fficulties during the operation are two.fold ;-getting into the bladder, 
and extracting the calculus. 

The cbjfit·ulty of getting info the bladder is rarely experienced. It may, how. 
ever, arise in consequence of the surgeon nPglecting to keep the point of the 
knife well lodged in the groove of the staff, and thus letting it slip into the 
rl.'cto.vesical space, the tissue of which being broken up, leaves a kind of cavity 
that 110 m;stakcs for the interior of the bladder. If the perineum is very deep 
and the prostate enlarged, he may also experience some difficulty in reaching 
the bladder, but he can scarcely fa.ii to do so if he push the knife well on in 
the groove of the staff, and dilate the incision in the prostate with a blunt 
gorget, if his finger fail to reach the cavity beyond it. 

If, after the groove in the staff has been exposed, care is not taken to insin. 
uate1 as it were, the nail into the opening in the urethra thus made, the mem· 
branous portion may be torn across, and the neck of the bladder may easily be 
pushed away from the surface, receding before the finger, the surgeon failing in 
reaching its cavity. When the road is once lost in this way, there is the very 
greatest difficulty in finding it again. The course that should be pursued is, l 
think, as follows: If the staff has not been withdrawn, the surgeon must again 
place the knife in its groove, and carefully push it on towards the neck of the 
bladder, notching that structure and passing the finger cautiously along the 
groove, and hooking down, as it were, the parts with his nail until he reach the 
inside of the bladder. Should the staff have been withdrawn, the surgeon must 
endeavor to pass it again; if he succeed in this, he may act :is just stated; but 
if he cannot succeed in introducing the staff fairly into the bladder, be must, on 
1io accou11t whatever, endeavor to open that viscus, or continue his attempts at 
the extraction of the calculus, but i::hould at once abandon the operation until 
the parts have healed, and then repeat it. The great danger in these cases arises 
from the surgeon losing his presence of mind, and endeavoring to enter the 
bladder without a guide, a procedure that must be unsuccessful, and can only 
end in the destruction of the patient. 

In adults, the difficulty is to get out the stone; in children, to get into the 
bladder. 

Di.ffic1tlf!J in seizing the stone not unfrequently occurs. This is likely tc 
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happen in all those cases in which, whether from the depth at wl1ich the bladder 
is from the surface, or the peculiar position of the calculus, the stone cannot bo 
felt with the finger after the incisions have been made into the neck of the 
bladder. This is especially apt to happen if the patient is old and fat, and has 
a. deep perineum, with perhaps some enlargement of the prostate, which consti
tutes the greatest difficulty in this respect, the calculus resting behind it in the 
deep fuudus of the bladder. In such cases as these, long and curnd forceps 
shoul~ be used. So, also, if the stone is very round, it is usually more difficult 
1? seize tha~1 when fiat or elongated. Flat, di.sc-shaped calculi, however, occa
s10nally.fall rnto the fund us of the bladder behmd the pro~tate, and then ('an not 
be readily reached by the forceps, which pass over them. Under these circum· 
stances they are best extracted by the curved scoop 

Diffirulty in ext1·acti11y lite calculus is far more frequently met with than in 
reaching the bladder. This may be owing to a variety of causes. The po1>ition 
of the stone may be such that it can scarcely be reached with the forceps; thus, 
when it is situated in the upper fundus of the bladder above the pubes, it is 
altogether o~t of the axis of the incision, and in such a case can only be extracted 
with great difficulty. Key recommends that in such cases the abdomen should 
be compressed, and thus the calculus pushed down into reach. This suggestion 
is a very useful one; and it was only by employing this manreuvrc, au<l usin!! a 
Yery curved scoop, that I could remove a calculus lodged above the pube:;, in a 
patient whom I cut at the hospital some years ago. 

The calculus may be lodged in the lower fundus, behind an enlarged pros
tate. Here the best plan is to use a much-curved pair of forceps, and to tilt the 
bladder up by introducing the ficger into the rectum, and thus bringing the 
stone within reach. 

Difficulty in extraction may occur in consequence of the stone being in some 
way fixed t0, or retained in the bladder; thus, a small calculus may be envel
oped by the folds of the mucous membrane, and in this way elude the grasp of 
the forceps. Under these circumstances, there is nothing for the surgeon to do 
but patiently to try to disentangle and remove the calculus by means of the 
finger and scoop, if it can be so reached; if not, by expanding the forceps in the 
bladder, to try to push aside the mucous membrane that su1Tou1H.ls it. 

In consequence of spasm of the bladder, it has occasionally happened that a 
calculus is so firmly fixed as not to admit of the application of the forceps, the 
blades of which cannot be introduced between the walls of the viscus without 
using an improper degree of force, and givi1~g rise to the danger of rupturing 
the neck of the bladder. Under these circumstances, I think it would be 
safer for the surgeon to desist from the operation, and in the course of a few 
J10urs or the following day, when the spasm might possibly be relaxed, complete 
the extraction, and thus perform the operation "a dcux temps" of De.schamps. 

The stone may be so fixed between hypertrophied fasciculi in the mterior of 
the bladder, as to be detached with considerable difficulty. In such ca~cs as 
these the scoop will be found to be the most useful instrument. ·when the 
calculus is encysted, its extraction will probably be impracticable, or attended 
with the most dangerous consequences. Ilencc1 it is expedient not to operate 
iu cases of encysted calculus that arc known to be such. If, however, the 
surgeon has been unfortunate .enou~h to cut into a bladder containing an c1~
cysted calculus, he must be gmded 111 the course he sh?uld. adopt by the conlh· 
tion in which he finds the stone. If the aperture leadmg mto the cyst be ,·cry 

~:~!\~si!'~~~i55:~ t~~:a~f;t~~:~:i~~~ll t~e r~oufo~~ecc~~e n:i!·~tcir,v~!1 ~~: o~t1~;; 
hand the aperture into the ('yst be large, he might feel disposed to make an 
effort' to extract the calculus. With this view he might adopt t~1e plan pursued 
by Sir B. Brodie in such a case, and endeavor to enlarge the orifice ~f the cysl 
by means of a probe-pointed bistoury cautiously applied, :ind then finish the H· 
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traction by means of a scoop. Such a proceeding, howci:cr, is in the highest 
degree hazardous, on account of the readiness with which the section mig-ht 
extend into the peritoneal cavity; as well as difficult in execution, from the 
depth at which the parts are lying. I believe that a calculus may occa.sionally 
be encysted, or rather encapsuled, in another way, -by being covered in by a 
kind of false membrane whilst lying on the floor of the bladder. This condition 
I found in a child that I cut for stone some years ago. After removing a calcu
lus about the size of a pea, I felt, with the end of the finger, a hard, irregular 
body, covered apparently by mucous membrane, lying at the inferior fundus of 
the bladder. On scraping through the membrane coYcring this with the point 
of the nail and a curved scoop, I exposed the calculus (fig. 357), and removed 
it, with a cyst attached to it. Ou examining the structure of this cyst, which 
was about the thickness of ordinary writing-paper, of a reddish color, and re
sembling a piece of mucous membrane, it was found to be a false membrane, 
composed of organized fibro-cellular tissue. The patient made a good recovery, 
with the exception of a slight attack of' secondary hemorrhage which occurred 
on the eighth clay after the operation. 

The principal difficulty in extracting a calculus generally depends upon the 
shape and size of the stone. Very flat, broad calculi, those that are round, egg
shaped, or branched, are the most difficult to remove, even though their size be 
not very great. As a general rule, however, it may be stated that the larger 
the calculus, the more difficult. is its extraction. This arises not so much from 
the outlet of the pelvis being too narrow, but from the necessity of making the 
internal incisions through the prostate to a. very limited extent. 'There will 
always be considerable difficulty experienced in extracting calculi weighing six 
or eight ounces and upwar<ls, though cases are recorded by Cheselden, Klein, 
and others, in which calculi from twelve to fifteen ounces in weight have been 
extracted by the lateral operation. Any calculus above one-inch and a quarter 
in its shorter diameter will present considerable difficulties in being extracted 
through an incision in the prostate of the ordinary size; viz., about eight lines 
in length, even though this be considerably dilated by the pressure of the fin
gers; and, I think it may be safely said, that a. calculus two inches and upwards 
in diameter, can scarcely be removed by the ordinary lateral operation with any 
degree of force that it is safe to employ. Jn the facility with which the calculus 
is extracted, howe,·er, much will depend upon the make of the forceps. As 
Liston most truly obseryes, "There can be no more fatal error than to attempt 
the extraction of a large stone with short and shabby forceps." In these case:s, 
I think the open-bladed forceps (fig. 37~) will be found useful, the absence of 
metal in the most convex part of the blade lessening materially their diameter 
when graspiug a stone. 

In the event of' the calculus being too large to be extfaeted by the ordinary 
lateral operation, what course should the surgeon pursue? 'l'hree are open to 
him : 1st. The division of the right side of the prostate from the interior of the 
wound. 2<l. Crushing the calculus in the bladder, and then removing it; and 
3d. The performance of the high or supra-pubic operation. 'l'he incision of 
the right side of the prostate gives considerable additional space, and is suffi
cient for most ordinary purposes; nry large calculi being fortunately very 
rarely met with. 'l'his section may be made by introducing a probe-pointed 
scalpel (fig. 365) into the woun<l, guided by the index finger, and cautiously divi
ding the ri~ht side of the prostate downwards and outwards, in the same way 
that the section of the lcfr. has been made. '.l'his procedure must be carefully 
done, with due regard to the important parts in the neighborhood of the gland 
In two cases I have seen )Jr. Liston do this. In one the patient rccoYered, in 
the other he died of diffuse cellular inflammation of the pekis; and I had 
!1ccasion recently to practise it on a patient whom I cut at the hospital, and 
who uiade an excellent recovery. 'fhe second plan, that of crushing the calculus 
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~~z~~~o~~a:::J:~~~gi!ht~l~r;~~~::~~1 ~~at:ic perineum, would certainly be a vety 

':ould _necessarily be set up by the large .Fm. 384. 
lithotr1te or crusher (6g. 38-l) that has 
been im•cnted for this purpose, by the 
presence of the fo1g-mcnts of stone, and 
by the necessary difficulty and delay of 
clearing- them out of the \'iscus, would 
probably be fatal to the patient. In the 
e\•ent of its being irupo!---iblc to extract 
the calculus through lhe perineum, I 
think it would be safer to adopt the 
third ~ourse, .and t~ perform the high 
operation, which wlil pre!:lently be de· 
scribed. 

The principal accidents that may occur 
during the performance of the lateral 
operation of lithotomy are hcmorrlwge; 
v:ound of tlie rectum; ctllti11y the bulb, 
or missing the membrmious portio11 o/tlte 
urethra. 

flemorrlwge during lithotomy may 
occur from three sources: - lst. The 
superficial arteries of the perineum; 2d, 
the deep arteries of this region; and, 
3d, the prostatic veins. liemorrhage 

;;~~~::r~:~,~~~; ~: ~~~ s~~:i~fie~~ ~~ ;~~ ~~-=iiiC:::\~\t:O:DJ 
dom of a very serious character, thoug-h 
o~casionally if these vessels are of ~arger 
size than usual, they may furnish a 
serious quantity of blood; under such 
circumstances their ligature would be 
required, and might be practised either before or after the extraction of the cal. 
culus. It is better, if possible, to wait. until the completion of the opcrati011, 
lest the ligature be pulled off during the removal of the stone. The di\·ision of 
the deep arteries of the perineum, that of the bulb and the internal pudici will 
be attended by far more serious and perhaps even fatal consequences; as, from 
the depth at which the ,·cssels are seated; it would almost be impossible to 
apply a. ligature to them unless the patient be \'ery thin, and the perineum propor· 
tionately shallow. In the event of a ligature not being applicable, the surgeon 
would have to trust to plugging the wound around the tube, or to the pressure 
of an assistant's fingers continued for a. considerable time. '!'he pressure of the 
fingers of relays of assistants, kept up for a considerable length of time, is per· 
haps the surest mode of arresting the hemorrhage. 'l'he pressure must be kept 
up for many hours; thus South relates a case in which it was maintained for 
fourteen hours, and Brodie one in which, after twenty-four hours, it succeeded. 
The assistants should not be ch:mgecl more frequently than necessary, each keep· 
ing up pressure for two or three hours, and removing his fingers as cautiously as 
possible. It is, doubtless, very rare for the."e arteries to be wounded when they 
follow their usual course, though such accidents have happened in the hands of 
some of the most skilful lithotomist~, such as llomc, Bell, Houx, and Desault. It 
was the opinion of the late l\Ir. Key that the artery of the bulb was generally 

f:~odn~1~~!ctt~~~~:h' dbo~tb~~es:hi~ ~~~~e~~e~et~:~:i~s\~;:,~ s~;;rb~s ~~:~rJ~~~ 
and the mesh of twigs in which the vessel terminates divided; but this would 
not yield an alarming hemorrhage. 'l'he trunk of the artery of the bulb wouldi 
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howeveri be endangered by opening the urct}ua too l1igh up, and latcralizing 
the knife too early, and might bleed very freely. 

The internal pudic artery, bound down by a strong fascia and under cover of 
the raums of the ischium, runs but little risk unless the knife be latcralizcd too 
much, and the incision be carried too far outwards. It is in some of the anoma
lous distributions of thesC" vessels that the greatest. danger would be occa~ioncd. 
'fhe artery of the bulb, the inferior hemorrhoidal, the dorsal artery of tlrn pcnis1 

or the internal pudic may take such an anomalous course that their division 
must be inevitable; and as the surgeon has no possible means of knowing 
beforehand whether the distribution of the arteries is regular or not, and as 
~1is incisions are all planned on the supposition that they arc, he is not to blame 
111 the event of a. vessel being- accidentally divided when taking an abnormal 
direction, which it is impossible to be acquainted with until after the accident 
]ms occurred 

Venous hcmorrlrngc of an alarming and even fatal extent has been known to 
occur from division of the prostatic plexus. This is especially apt to lrnppen in 
old people, in whom these ,·essels 110t only become greatly enlatgcd, but do not 
readily contract on account of the rigidity of the neighboring parts. Plugging 
may :niert this. 

A 1cou11d of tlie bulb is not of very uncommon occurrence in lithotomy, and 
I believe is of no consequence beyond furnishing' a. small additional quantity of 
blood. Indeed, the bulb is so situated, in many cases overlapping the mem
branous portion of the urethra., that this can scarcely be OJJened without wound
ing it. In other cases, again, the surgeon may go into the opposite extreme, 
and open the urinary passages altogether beyond the membrano.us portion of the 
-::arwl. I was present some years ago at the post-mortem exammation of a fatal 
case of lithotomy, in which perhaps the most skilful operator of that day had 
opened the bladder beyond the prostate, leaving the urethra altogether untouched. 

11'01md of tlw uctuni may occasionally occur either in consequence of the 
staff being too much depressed, the edge of the knife turned too directly down
wards, or the rectum being distended and overlapping the sides of the prostate. 
If the aperture in the gut be but of moderate size, it will probably close as the 
wound granulates and fills up. If, however, the incision be more cxtensi,·e 
there will be the risk of a recto-vesieal fistula being induced; under such 
circumstances, treatment such as recommended for that disease should be 
adopted; or, perhaps it might be better at once to meet the difficulty by laying 
open the rectum through the sphincter into the wound. 

Lithotomy, even in healthy subjects, is always a dangerous operation, and 
though the rate of mortality doubtless depends greatly upon the dexterity and 
skill of the Op('rator, more is, I believe, due to the constitution and age of the 
patient. Sir B. Brodie most justly says, "Success in lithotomy most un· 
doubtedly depends in a. great degree on the manual skill of the surgeon, and on 
the mo<lc in which the operation is performed; but it depends still more on the 
conditions of the patient with respect to bis general health, especially on the 
existence or non-existence of organic disease." 'l'bat the mere cutting into the 
bladder is not a very dangerous proceeding, provided that ''iscus and the 
kidneys are healthy, is evident from the fact that in those cases in which 
surgeons have had to extract bullets, bits of catheter, &c., from this organ, bad 
consequences have rarely occurred, though the operations l1ave often been 
tedious; but in lithotomy the case is different, for here the bladder is not, only 
usually in a state of chronic irritation, but the kidneys are frequently diseased, 
und thei;;e conditions influence more materially the result of these operations 



than any other circumstances. llence an operator may ban a run of unsuc· 
cessful cases; or by a fortunate concurrence of fa\'orable cases it has occa8ion· 
ally happened that a surgeon has cut 20 or 30 patients in succession without 

!~~~11~c:ro:.:~~!c i~n~l~e b:.1tm:e~:~;I a~da~~~htht~11e o;~1~~~ric~~~ ~~~0b~i~r!~1 ~1 i~ 1~~:~~~~;~ 
falls to about the usual level. 1'he late :rirr. Lynn had cut 25 patients ,,itliuut 
losing one, and he said that he thought he liad at last di~CO'l"cred the sccrel of 
~erfo~ming lithot~my with success; but, he added) the Almighty punished him 
for IHS presumptwn, for he lost the next 4 cases that he cut. i\lr. Liston, 
during a period of six years, in which he operated 24 times) lost no raticnL 
from litbotomy at Uni,·ersity College Ilospital; but out of the whole 37 cases 
which he cut during the period of his connection with that Institution there 
were 5 deaths; reducing the average to 1 in 7·2. This success was, howcYcr, 
H:ry great when it is taken into cornsideration that most of these cases occurred 
in adults) and that many of them were of a very serious cliaractcr. I find on 
rcforence to the Hospital lfocords) that only 7 of the patients were under 10 
years of age, whilst 1-l were above 50; of these, two were 80 years of age, of 
\\bo111 one died and the other reconred. I belieYC tbat. l\lr. Liston only lost 
one patient under 60 years of age, and that was a lad of' 18 in whom he found 
it necessary to divide the right side of the prostate as well as the left, and who 
died of infiltration of urine. 'Thirty-eight patients, successively operated on at 
the Xorwich infirmary, recovered; but the anragc rate of monali1y in drnt 
Institution, calculnted from 70-l cases, has been 1 in a. Chesclden only IO!:it 
1 in every lOi; and accordin[! to l\Jr. South at St. Thomas's, the mortality has 
not amouutcd to more than 1 in 9~; but a good ma11y of these patients were 
probably children. Sir B. 13rodie states, that of the 59 cases operated on in all 
the London Hospitals in the year 1854, 10 died i making the mortality as 
nearly as possible 1 in 6. According to :'\lr. Coult-on the average mortality in 
England deduced from 1743 cases of the lateral operation is 1 in 6·93 cn!:ies; 
whilst in France it is 1 in 5·7; and for Europe generally 1 in 5·14. 

Age exercises a marked influence on the result of lithotomy; which may be 
looked upon as one of the most successful operations in surgery at early periods 
of life, a hazardous one at middle age, and an extremely dangerous one at 
ach-anced age. At the .Norwich H ospital litbotomy bas been found to be foul' 
times as fatal in adults as in children. l\Ir. Coulson finds on analyzing 2972 
cases of lithotomy that the mortality at each successi,1e decennial period is ~HI 

follows. Below 10 years it is 1 in 13, and thence gradually augments from 10 
to &O years to 1 in 9, 1 in 6, 1 in 5, 1 in 4, 1 in 3{i5, 1 in 3·23, 1 in 2·71. 

'l'lie shock of the operation occasionally proYes fatal, though probably much 
less frequently so since the introduction of chloroform, than was formerly the 
case. Yet, even now, patients occasionally die from this cause, induced eithe 
by a ,·cry much prolonged operation, or by the sptem being ~reakenetl, and 
haYing loot its resisting power in consequence ~f di:scase of the kidneys, pcrha~~ 
of a latent character. A prolonged operation, even under chloroform, 1~ 

dangerous, and although it is ce~ta_inly not well t? ope~ate agai.nst time) yet ~t 
is undoubtedly advantageous to fim:h the operation with as little d~lay as JS 

consistent with the safety of the pntient, enn though he be anresthctizc<l. 
Hemorrhage does not so .often }Jrove fatal, either shortly after the ?peration, 

or ut a later period, as nught be expected from the great vasculanty of the 
rarts incii:ed. Secondary hemorrhage, of a dangerous or even fatal character, 
may, however, come on six, eight, or ten days after the ?pcr~tion. I have 
known it as late as the fourteenth day. It must be borne tn mmd, that when 
hemorrhage takes place after the operation, the blood may find its way into tho 
bladder rather than escape cxterually, distending the viscus with coagula, but 
uot O'ivin..,. :.my external evidence of the mischief that hus occurred. Sccond~ry 
hcm~rrhngc will u:,ually cease on plugging the \"iOund with sponge or h11t 
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soaked in alum solu tions. Should it pron serious, l11Jwcvcr, the actual cautery 
may be advantageously employed. In a case that occurred to me on till' ninth 
day, the bleediag was stopped by wiping out the wound with the actual cautcry, 
a practice that l\lr. A. Dalrymple informs me was occasionally successfully 
llractised by that excellent lithotomist, his father. 

Diffuse inflammation of the cellular tissue of tl1c pelvis, especially of tl1osc 
layers around the neck of the bladder, between it and the rectum; and that 
extend from thence under the peritoneum, is the most frequent cause of death 
after lithotomy. 'fhis inflammation, which is always of the diffuse or crysipeloicl 
kind, followed by rapid sloughing of the textures that it invades, may arise 
from two causes. 

1st. l?rom the urine getting infiltrated into the cellular tissue, in consequence 
of the incision extending beyond the limits of tllC prostate, into the loose byers 
of tissue that surround that gland. 

2d. In consequence of the bruising and laceration to which the neck of the 
bladder, the prostate and the textures between it and the rectum are subjected, 
in prolonged attempts to extr<ict a large calculus from the bladder. 

'fhe danger of cutting beyond the limits of the prostate has already been ad
verted to. In the extraction of calculi of ordinary size there can be no neces
sity to extend the internal incision;. but when the calculus is of considerable 
magnitude, the su rgeon, wishing to get as much space :is possible, may inadvcr
tcnt.ly carry his kni fe beyond the prostate; or, if he make a cut into the right 
side of this gland, he may perhaps prolong it a little too far, and tl10s open the 
loose cellular tbsue or fascia that surrounds it, and that is continuous with the 
pelvic and sub-peritoneal ]Jln nes of cellular membrane. By dilating the incision 
in the prostate downwards and outwards, either with the fin ger or with a blunt 
gorgct, the dense envelope surrounding the gland is not divided, and injury to 
this tissue is prevented. 

If the incision extends beyond the ]Jrostate, the urine, as it escapes tlirough 
the wound, Rinks into the meshes of the loose cellular tissue over wl1ich it flows, 
and thus gives rise to infiltration, followed by rapidly extending inflammation 
and sloughing, w11ich speed ily involve the whole of the neighboring textures. 
This mischief generally occurs within the first forty-eight hours, and is indi
cated by the patient being seized with rigors, followed by dry heat of skin, a 
quick pulse, which, after a. time, may become intermittent, and a dry and brown 
ton gue. At the same time he will complain of some tendernef.:s about the lower 
part of the abdomen, and in the groins; the belly becomes tympani tic, the body 
covered with a profuse sweat; hiccup comes on , the pulse becomes more weak 
and fluttering, and death usually occurs about the fourth or fifth day after the 
operation. ln some cases there are more decided signs of peritoneal inflamma
tion; but, as Brodie very truly remarks, this is not the primary disease, but is 
only induced secondarily by the inflammation and sloughing of the cellular tissue 
of the pelYis spreading to the contiguous serous membrane. 

1'he treatment of such cases must be conducted on the ordinary principles 
that guide us in the managemen t of diffuse inflammations. It is only by admi
nistering ammonia. with such a quantity of wine or brandy as the state of the 
"'}Stem may indicate, together with such nourishment as the patient can take, 
that life can be preserved. 'l'he disease is a depressing one, anJ requires a 
stimulating plan of treatment. Brodie has recommended that in these cases a. 
free incision should be made through the sloughy ti~sues about the wound into 
the rectum, in accordance with the general principles that guide us in the ma
nagement of similar affections elsewhere. In one case of the kind that occurred 
uuder his care, he saved the patient by passing a curYed probe-pointed bistoury 
into tl1c wound to its furthest extremity, to the left side of the neck of tbe blad
Jer; he then pushed it through tlrn tunics of the rcetum, and, drawing it down
wards, divided the lower part of the gut together with the sphincter; thus laying 
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the wound and the rectum iuto one. The relief was immediate, and the patient 
recOYCrc<l. This plan of treatment certainly seems rational and worthy of trial 
in similar cases. 

Diffuse inflammation of t11c ccllubr tissue around the neck of the bladder and 
prostate arising from bruising and over distension of the parts during the ex
traction of a large calculus ii', I believe, a more frequent occurrence than infiJ. 
tralion of urine, and fully n.s fatal. This sequence of lithotomy is especially apt 
to occur in those cases in which, in consequence of diseased kidneys, or the 
existence of other organic mischief, the patient is more than usually liable to 
the super\'eotion of diffuse or crysipeloid inflammation; indeed it is in this in~i
rect way that I believe diseased kidneys constitute such a formidable obstacle to 
lhe safe performance oflithotomy. 

Io the extraction of large calculi, considerable traction is required and force 
must be exerted, hence u1~due bruising and pressure arc Yery apt to be i11fiictcd 
upon the parts that constitute the line of incision. It is in this way that the 
danger of lithotomy increases almost in exact proportion to the size of the cal
culus: for here the surgeon is often placed between the horns of a dilemma. 
Ile must either cut beyond the limits of the prostate and thus incur the risk of 
inducing uriMry infiltration of, or diffuse inflammation in, the pelvic fasciro; or 
else by limiting his incision to the margin of the gland, and thus having, per
haps, an aperture of insufficient. size, inflict severe injury by the bruising :rnd 
laceration of parts during forcible and possibly prolonged efforts at extraction. 
It mu~t, howc\•er, be borne in mind, that the larger the stone the more proba.
bility is there of the existence of old-standing disease of the bladder or kidncyii, 
and an unfavorable result from this cause. l\lr. Crosse, of Norwich, has drawn 
up a table that shows the influence of the weight, or in other words, the size of 
a calculus on the results of lithotomy. He found that when the stone was one 
ounce and under iu weight, the deaths were in the proportion of 1 in 11·25 
cases. When from 1 to 2 ounces in weight there was 1 death in 6·61 cases. 
When from 2 to 3 ounces 1 death in 2·18 cases. When from 3 to 4 ounces 1 
deaU1 in 1·57 case~. 'Yhen from 4 to 5 ounces 1 death in 1·6G cases. 'l'his 
table, which has been constructed on the results of 703 cases, illustrates Ycry 
clearly the fact, that the operation for the removal of a large calculus, is far 
more dangerous tban that for the extraction of a small one. 

The symptoms of diffuse inflammation of the cellular tissue arising from the 
cause now under discussion, ''cry closely resemble those from infiltration of 
urine, an<l the lreatment must be conducted on precisely similar principles. 

ll!Gll OR SUPR.A-PUBJC OPJ;RATION . 

.Although the lateral operation for lithotomy is perhaps the safest for the ~x
traclion of stones of small or moderate size, yet there can be no doubt that its 
re~ults arc extremely unfu\'orablc, as has already been shown, when the calculu~ 
exceeds a certain magnitude; and under these circumstances it may be <leen~cd 
expedient to perform the high operation in prcfcrC'ucc to it. It is fortuuate, 
however, tbat large calculi arc comparatiYely rarely met with. '!'I.ms of the 703 
Norwich cases, that form the basis of Jlr. Cro:<.<ie's tables, and rndecd of our 
chief information on thc.~e points, 529 were under 1 ounce in weight; 119 
weighed from 1 to 2 ounc?s; .35 from 2 to. 3; 11 from 3 to -l; 5 from -1. to 5; 
and only-! were above this &1ze. IJ~nce if we confin~ the h~gh ope~ation ~o 
those in~tances in which the calculus 1s above such a size as will readily ad nut 
of extraction through the .pcrincum1 we. shall. seldom ha\'e occasion to pcrf~rm 

~~~ ~~~~.1~t8 i;;:~~:1~~= ~~~f;1on,£11~~s~c~;1~1~~s 7i~1~hh0~11\~~1U~~1:.\~1:~.~! :~~~:~~~~ 
in extracting a calculus, of which he has kindly given me a cast 1.which mca~ 
uured 16! inches in one circumference, and 12! in the other, wluch was per-
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fcctly moulded to the sbape of the inside of the bladder, and which clcnrly could 
not have been removed by any incisions through the perineum 1 as the outlet 
would have been insufficient for its extraction. The patient !mrvived the ope· 
ration eight days. But not only rnay the high operation be required on account 
of the size of the calculus, it may be rendered necessary by the existence of 
such rigidity about the hips in consequence of rheumatic discr..se, as would 
prcYcnt the proper exposure of the perineum; or, that region might be the 
fJeat of disease that would interfere with any operation being p1·actised 
throu:rh it. 

The higlt operation consists in making an incision through the abdominal 
w:ill, above the pubes, and opening the anterior part of the bladder under· 
neath the reflexion of the peritoneum that passes upwards from its superior 
fund us. 

In performing this operation, it is necessary that means should be taken to 
raise up the fundus of the bladder, so that it may project above the pubes, and 
thus admit of being safely opened. With this view varioufl contrivances have 
been invented, such as catheters containing sliding sty lets, which can be pushed 
tluough the bladder whe11 that viscus is exposed. These instruments. thou_gh 
ingenious, are not necessary, for the end of an ordinary catheter introduced 
through the urethra, and made to project above the pubes, would serve as a. 
sufficient guide. In performing tlrn operation, an incision about four inches in 
length should be carried from the pubes directly upwards in the mesial line. 
The pyramidales are then to be cut across near their origin, the linea. alba 
exposed, cautiously opened near the pubes, and divided upwards some little 
way. The peritoneum must next be pushed back and the dissection carefully 
carried through the cellular tissue above the bone, until the instrument previ· 
ously introduced can be felt through the bbdder, when, if it contain a sliding 
and pointed stylet, this may be pushed through the coats of the bladder; if 
not, an incision must be made down upon it, and the aperture in the organ 
enlarged downwards towards the neck of the bladder by means of a probe.pointed 
bistoury1 so as to admit the fingers. 'l'he forceps must then be introduced, and 
the calculus extracted. After the operation there will always be risk of urinary 
infiltration into the cellular tissue around the margins of the wound. In order 
to prevent this, the older surgeons kept the bladder empty by making incisions 
through the perineum into the membranous portion of the urethra. or neck of 
the bladder, thus complicating seriously the operntion; but this accident may 
best be prevented by introducing a gum-elastic catheter into the urethra, 
and leaving it there for a few da.ys until consolidation has taken place and 
the wound shows a. disposition to close, pressure being at the same time 
kept up on the lips of the incision. Another cause of danger in this 
operation is wounding the peritoneum, which may occur in consequence of 
the coutraeted state of the bladder, causing it to lie low in the pelvis, and 
thus prc\'euting the proper introduction of instruments to carry it up above 
the pubes. 

i'lr. Humphrey, of Cambridge, has collected 104 cases in which this opera
tion has been performed; of these 31 proved fatal, chiefly from peritonitis and 
urinary infiltration, the mortality amounted consequcutly to 1 in 3f; and "M. Son· 
berbielle, one of the greatest modern advocates of this operation, lost 1 patient 
in 3. 'fhe general result, therefore, is by no means satisfactory, though, as in 
many instances the operation was perforuicd in cases in which the lateral me· 
thod was not applicable, we cannot with justice compare the two procedures. 

The rnccb"a11 opcmtion of lithotomy is that procedure by w11ich a stone is 
rx.traeted through an incision in the raphe of the perineum, extending into the 
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urethra behind the bulb. An external incision having been made, and the ure
thra. opened, the membranous n.nd prostatic portions of the canal were forcibly 
dilated or rather lacerated by t=pecially constructed instruments, until a suffi
ciently large aperture wns made for the introduction of the forceps and the 
removal of the stone. '.l'his opcration 1 under the name of the ")larian/' from 
Sanctus Marianus1 one of ils invcntors1 or "the operation of the apparatus 
nrnjor,'1 from the complexity of the instruments used, held its ground in Europe 
for two centuries, until it!i tediousness, the terrible pain n.ltC'ndant upon its per
formance, and the mortality following it, caused it to give way to the lateral 
operation . It has, however, under various modifications, kept its ground in 
i::ome schools of surgery, in that of Paris more espec ially, and has of late years 
been reproduced in a simplified manner in Italy by Borsa and l\Iauzoni, and in 
this country by i!Ir. Allarton. 

With the old i\Jarian operation, which has justly been discarded from surgi
cal practice, we ha\·c now nothing to do, but its modern modification deserves 
some attention. 

The steps of the median operation as modified by l\lr. Allarton arc as follow:
The patient having been placed in the proper position for lithotomy, and a staff 
deeply-~rooved along the convexity introduced into the bladder, the :surgeon 
passes the left index finger into the rectum, and feels for the prostate. H e then 
pushes a long sharp-pointed bistoury, with the edge turned directly upwards, 
into the mid line of the perineum, a little above the anal aperture, so as to open 
the membranous portion of the urethra immediately in front of the apex of the 
prostate. 'l'he finger in the rectum serves as a guide to this part of the caMl, 
and pre\·ents the point of the knife wounding the gut, warning the surgeon of 
its too near approach. When the staff is reached the incision is carried upwards 
to a sufficient extent. A stee l ball-probe is then passed along the groove into 
the bladder, and the staff withdrawn. The surgeon, using the probe as a guide, 
now proceeds gradually to insinuate his left index finger along it into the l>ros
tatic portion of the urethra and the neck of the bladder, di lating these passages 
as he proceeds. Having got his finger into the bladder and felt the stone, he 
withdraws the probe, introduces the forceps, and extracts the calculus in the 
u"ual way. This operation is said by its advocates to possess several ad•antages 
o•er the lateral one, being more simple and easy of execution, attended by less 
hemorrhage, by the dilatation and not the section of the }Jrostatc, and admitting 
of the easy extraction of the stone. 

Let us briefly examine these supposed :idvantages, and compare the mesial 
and lateral operations. 

As to simplicity and ease of execution, there can be little doubt that that ope
ration will be easiest of execution which a surgeon is most in the habit of per
forming, and in this respect the mesial and lateral appear to rue to be ruuch on 
a level. 

With regard to the avoidance of hemorrhage, the mesial has certainly th11 
advantage. If the surgeon carefully cut in the middle line , no blood-vessel of 
importance can possibly be divided, and even though the bulb be freely incised, 
we know that, as in the perinea! section, no bleeding of consequence is likely 
to ensue, whilst in the lateral, the artery of the bulb1 if not the internal pu<lic, 
must always be in some danger; and even from the superficial vessels the bleed-
ing is often very free . . . 

With reference to any difference in the treatment of the prostate, its dilata
tion in the mesial, and its section in the lateral, I believe it to be in many cases 
more imaginary than real. In the lateral operation, most surgeons are agreed 
that the internal or deep incision should be as limited as possible, merely notch
ing the apex of the prostate, and that dilatation should be effee~ed by the 
pressure of the finger; so in the mesial, the apex of the pro~tatc is notched, 
and diia5~tion is effected with the linger. In both cases I believe that t.hc SO· 
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called dilatation is in reality a partial laceration, a brcakin~ down or bpening 
out of the structure of the prostate rather than a true expansion of its sub· 
stance. I have often examined the prostate in the dead subject after it has 
been subjected to this process of dilatation, and have always found it more or 
less torn. 

rl'he next point for comparison is as to the relative facilities presented by the 
two operations for the manipulation of the forceps and the extraction of the 
stone. In the adult.1 the main difficulty of lithotomy does not lie in getting 
into the bladder, but in getting out the stone. And the difficulty and danger 
increase in proportion to the size of the calculus; the tissues between the neck 
of the bladder and the perinea I integuments must either be widely cut or cxten
si\·ely torn and bruised to allow of the passage of a large stone. No amount 
of simple dilatation of which these tissues are susceptible can make a passa~e 
through them that. will allow of the ext.raction of a stone H or 2 inches in 
diameter; such a stone must either be cut. or t.orn out. Now what. space have 
we in the median operation for the introduction of the forceps and the extrac
tion of a large stone? Here, I think, is the weak point of the modern opera
tion. In it the incision is made, and all the manipulation is practised towards 
the apex of the narrow trian~le formed by the rami of tllC pubes. The base 
of this triangle is represented by a horizontal line corresponding to the level of 
the membranous portion of the urethra, and consequently docs not occupy the 
widest part of the perineum, and is formed by the transverse muscles of the 
perineum and the lower portion of the deep fascia, supported and filled up by 
the rectum and the tissues which are attached to and support the gut on either 
side, and which form a rigid wall or barrier stretching across the perineu!t1, 
which cannot be depressed, and which requires to be divided laterally into the 
ischio-rectal fossa, before a stone of any considerable magnitude can be removed. 
It was in consequence of the extensive bruising and laceration of these struc
tures, and the difficulty experienced in getting the atone through them 1 that the 
old l\Iarian operation fell into disuse. 1'his difficulty, however, is only met with 
in the extraction of calculi of large size. Small flat or elongated calculi, foreign 
bodies, such as bits of broken catheter, pencils, etc. may Yery readily, conve
niently, and safely be removed through the narrow space in which the incision 
of the median operation is carried. 

In summing up the comparaLive merits of the modern median and the lateral 
operations of lithotomy, I think it may be said that the great advantage pos
sessed by the median is in the absence of all serious danger from hemorrhage, 
but that the great objection to it consists in the triangular space in which it is 
performed being too narrow to allow of the extraction of large calculi. In the 
lateral operation there is undoubtedly more danger from hemorrhage, but this 
is more than counterbalanced by the greater facility for extracting the stone. 
In conclusion, I should say that in all cases in which the calculus is large, the 
lateral operation should be performed; but when of small size, and especially 
if narrow, whether single or multiple, the median operation, as recommended 
by iUr. Allarton, might be substituted, provided it be not thought advisable, as 
is now generally done, to subject such cases to lithotrity; and that, in cases of 
the lodgment of foreign bodies, especially of pieces of broken catheter, the 
median possesses advantages over the lateral operation. In the case also of cal
culi which are too large to be successfully subjected to lithotrity, but which, if 

:·;r~~~~~. t?1~~1~h1=tt~~ ~:~~:~o~~:;:ti~~~:~;~t ~~s:i~~~g~:f~~::~~a~~~~I~~!%~ 
brned with hthotnty. The stone havrng been broken up at one sitting, the 
fragments might at once be extracted through a limited incision, in the mesial 
line of the perineum. 

The b'i-lateral operation of Dupuytren is a modification of the median. In 
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it a transverse incision is made across the perineum, half an inch above the 
anus, the horns of the 

~!~~!~i:1~;;1::n~\i;1~;~et~~: Fia. 385. 
tween the auus and the 
tuberischii on either side 
(fig.385). 'l'hedissection 
is carefully carried down 
to the central point of the 
perineum, and the mem
branous portion of the 
urethra is opened on a 
grooved staff previously 
introduced; along this the 
doublelithotomecacM is 
pa.sed (fig. 386), the 
blades expanded to a pro
per distance, pre\'iously 
regulated, and both lateral lobes of the prostate divided to a corresponding 
extent downwards and outwards in withdrawing the instrument. '!'he extrac
tion of the stone is then effected in the usual way. This operation appears to 
me not to have recei\•ed the attention from surgeons in this country that it 

deserves. By it the prostate is divided equally on both sides in 
Fw. 386. its greatest diameter; if the expansion of the lithotome is care

fully guarded, there is no danger of going beyond the limits of 
that organ, or of wounding the ioterual pudic arteries, and the 
interior of the bladder is reached by the most direct and the readiest 
pas~age. In withdrawing the lithotomc, its concavity should be 
turned downwards and the handle well depressed. 

'l'he median and bi-lateral operation might, I think, be advan
tageously combined, and thus the chief objections to both be got 
rid of. This kind of op€'ration I ha\'e often practised on the dead 
subject, and it appears to me to be one well deserving a trial on 
the living. It is easy of execution, seems likely to be attended 
by little risk of hemorrhage, of urinary cxtravasation, or of pel
vic inflammation, and opens the bladder at the part where it is 
nearest the perinea! surface. It may be performed as follows: 
The patient having been tied up, and a staff deeply grooved along 
the convexity passed into the bladder, the urethra is opened at 
the membranous part with the edge of the knife turned upwards, 
as described in the median operation; the double lithotome is 
then slid along the staff into the bladder, its concavity turned 
downwards, the blades expanded to but a limited extent, and the 
prostate and the soft structures between it and the surface incised 
as it is withdrawn. If the stone is of but moderate size, the in
cision may be confined to one side only, and made with a probe· 
pointed bistoury. It will be found that sufficient ~pace is obtained 

by the perpendicular incision in the skin, whilst the limited transverS'e cut re
moves that tension and resistance of the deeper structures, which in the ordi
nary median operation interfere seriously with the man ipulation of the forccp:i 
and the extraction of the stone, and by the division of both sides of the prostate 
b a limited. extent abundance of space is obtained. 



Calculi are not unfrequently met with in the urethra, especially in children, 
passing from the kidney perhaps into the bladder, and from thence into the 
urinary canal, throuf!:h which they occasionally escape, but in other instances 
lodge, more especially at the bulb or in the navicular fossa. These calculi arc 
commonly of the lithic acid, lithate of ammonia, or oxalate of lime varieties; 
they are frequently round, but not uncommonly elongated or spindle-shaped. 

There is reason, howeYer, to believe that calculi 
F10. 387. may form in the methra. One of the most re

markable instances of this kind is represented in 
the annexed cut (fig. 387), taken from a drawing 
in Sir R. Carswell's collection at Uni,·crsity College. 
In cases of tight stricture, sabulous or calculous 
concretions may occasionally be formed behind the 
constriction. The presence of a calculus in the 
urethra may ahnl)'S be determined by the difficulty 
that is occasioned in micturition, by the possibility 
of fcclin~ the stone through the walls of the 
canal, or detecting it by introducing a sound into 
the urethra. 

The removal of these calculi may be effected 
either by extraction or excision. When situated 
towards the anterior part of the canal, a. urethral 
calculus may frequently be extracted by passing 
a long and very narrow-bladed pair of forceps down 
to it, by which it is seized and drawn forwards; 

occasionally when it has reached the navicular fossa, it cannot be got through 
the urethral orifice without dilating this by incision with a probe-pointed bistoury. 
If the calculus is too large to be extrncted in th is way, and appears to be firmly 
fixed, an incision may be made down upon it, through the urethra, by which it 
may be removed. It is a. good rule not to make this incision in any part of the 
urethra anterior to the scrotum, for in consequence of the coverings of the 
penile portion of the urethra being very thin, the aperture will probably not be 
closed, but a fistulous opening left. When the stone is situated in the scrotal 
portion of the urethra, there would be some risk of abscess and of urinary in
filtration if the incision were made through the lax tissues of the scrotum. 
Hence, it is better, if possible, to push the stone back towards the membranous 
portion of the canal, to cut down upon, and extract it here. 'l'his operation 
may readily be done by passing a staff, grooved, along it.s convexity, or an ordi
nary director as far as the calculus, and making an incision upon the end of this, 
so as to by open the urethra; the staff is then re>moved, a.nd the calculus ex
tracted by means of a slender pair of forceps. A catheter should next be passed 
into, and retained in tho bladder for a few days, in order to lessen the tendency 
Lo the formation of urinary fistula. It may happen that the calculus, which is 
impacted in the urethra, i~ only one of several that arc lodged in the bladder. 
In order to ascertain th is, the surgeon shoul<l, after removing the calculus for 
which the operation has been performed, pass a sound into the bladder, so as to 
ascertain whether any other concretions exist in that organ; and if so, they 
should at once be removed by extending the incision made into the membranous 
portion of the urethra into the bladder, by the lateral operation of lithotomy. 
In this way I once saw l\Jr. L iston extract two vcsical calculi after having 
remoYed one that had blocked up the uretlira. 
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Prostatic calculi differ from all other urinary concretions in situation and 
composition, being formed in the ducts of the prostate gland, aud composed 
principally of phosphate of lime and some animal matter; usually about 85 })Cr 
cent. of the phosphate, to 15 of the organic ingredient. They generally occur 
in old people, ~hough they may sometim.cs be met with in young subjects. 
From a lad of nmeteen, whom I cut for vcs1cal calculus, I extracted two of these 
prostaticconcrctions. 

'l'hey arc usually of a grey or ashy color, somewhat triangular in shape, 
smooth and polished (fig. 388); having facets, being very hard, and seldom 
much larger than a cherry or plum-stone; though they may 
occasionally attain a considerable bulk, having been met with as F1a. 388. 
large as a hen's egg, and then presenting a branched or irregular p 
appearance. Though usually but one or two exist, which are 
sometimes deposited in a kind of cyst in the gland, as many as 
thirty or forty have been met with, its whole tissue being studded 
with them. 

Prostatic calculi gi\·e rise to a sense of weight, pain, and irritation in the 
perineum, and often occasion a. tolerably free secretion of mucus from the 
gland. On introducing a sound this pa$SCS over them, striking the calculus with 
a distinct click before its beak enters the bladder. This is increased by the 
finger in the rectum pushing the gland up, and thus bringing the stone in more 
direct contact with the sound. In some cases the stone may be felt through 
the coats of the rectum. 

The lrcatme11t consists in introducing a. grooved staff and cutting down upon 
the prostate in the mesial line, until the calculi are reached, when they may be 
extracted with the forceps or scoop. When complicated with vesical calculus 
the lateral or modified median operation should be performed, and the stones 
removed as they present themselves. 

The operation of lithotrity, by which the stone is crushed in the bladder and 
the fragments expelled through the urethra, is of modern, ~nd indeed, of very 
recent im·ention; for notwithstanding that various rude and mcomplcte attempts 
may at different times haYe been made with this view, it was not until about the 
years 1818 or 1820 that the subject began to attract serious attention. About 
this time Civiale, followed by Amussat, Leroy, and others, began constructing 
instruments, which though very imperfect, yet were sufficient to break down a 
calculus in the bladder. From this period the system made rapid progress, and 
the successive improvements made ~y the surgeons whose names l_rn,•e just been 
mentioned, together with the ingemou~ mechanical adaptations rntro<luced by 
'Veiss, Heurteloup, Costello, and Cb.amCrc, enable_d ~he surgeon to attack th: 
stone with certainty and effect. It ts, perhaps, pnnc1pally due to the labors of 
Civiale and Amussat in France, and of Brodie and Liston in this country, that 
the system has been reduced to i~s pres~nt st~te ~f .perfection. . , 

Before proceeding to the operation of hthotnty1 1t 1s n~cessary that the pat.1e1:t s 
constitution should be carefully attended to, and especially that all local 1mta
bility about the urinary organs :hould be su~duc_cl by ?r<linary !ned~cal treatment. 
This is even of much greater unportance rn hthotnty than rn hthotomy. In 
litbotrity we must always expect that any existing irritation or inflammation of 
the bladder will be increased by the necessary introduction of instruments and 
the presence of sh:i"p fragments of calculus in the bladder, and their passage 
along the urethra; but in lithotorny all source of irritation is at once rcmon'<l 



by the extraction of the stone. Before determining to perform lithotrity then, 
it is necessary to examine ''cry carefully the condition of the urinary organs, anJ. 
if these be diseased, it will probably be requisite to abandon the operation. 

The conditions that the surgeon has principally to look to before lithotrity is 
determined on are, lst, the characters of the stone; and, 2d, the state of the 
urinary organs. In order that lithotrity should be successful, it is necessary 
that the stone should not be above a certain size, that it be not too hard, and 
that more calculi than one do not exist. The urinary organs must also be in a 
healthy state and free from irritation 

1st. As to the characters of the stone. With regard to the size of the cal
culus, it may be stated generally, that the smaller it is, the greater will be the 
success of the operation. As a genera l rule, it is not well to attempt to crn6h 
a calculus abo\'e an inch or an inch and a half in diameter. It is not that a. 
1argc stone cannot be broken; because in most cases, this might readily enough 
be done; but because the quantity of fragments resulting would be RO great that 
the bladder would in all probability not be able to get rid of them; or, the 
necessary operations for their disintegration and removal would occasion a dan· 
gerous amount of irritation. The size of the calculus may always be readily 
ascertained by seizing it in the lithotrite, and then measuring it by the gradu. 
atcd scale upon the handle of the instrument. 

If there are several stones, lithotrity is not a •cry successful procedure; for 
although each calculus may be a small one, yet the aggregate of the whole is 
considerable; and besides this, the small calculi will each require a separate 
operation, as it were, and may each contain a hard and possibly very resisting 
nucleus. 

rl'he hardness of the calculus influences materially the question of lithotrity. 
If the concretion is very hard, especially if composed of oxalate vf lime or litbic 
acid, giving a very clear and ringing sound, the case will not be a \'ery fa\'orable 
one for crushing. For not only may the density of the calculus be such as to 
cause it to resist any force that it may be safe to bring to bear upon it; but if 
broken, it will splinter into sharp and angular fragments which cannot readily 
be ground down, but will greatly irritate the bladder, and will probably escape 
with difficulty through the urethra. The most favorable calculi for crnshing 
arc those that are soft and friable, as the different forms of phosvhatic concrc· 
tions; though in this diathesis the shattered state of system and irritoble con· 
dition of the urinary organs often counterbalance the advantage that would other· 
wise have been dcl'ived from the chal'actcr of the stone. 

2d. The conditions of the urinary organs that influence the propriety of per· 
forming lithotrity I.rnvc reference to the state of the urethra, of the }Jrostate, the 
bladder, and the kidneys. 

If the urethra be the seat of stricture, or is very irritable, lithotrity, which 
may require the frequent introduction of instruments and will entail the con· 
tiuued passage of fragments of calculus, cannot be performed. 

If the prostate be enlarged, more particularly if the third lobe is very promi. 
neut, the introduction of t~1e lithotrite will be attended by considerable difficulty, 
aud a dependent pouch will be found at the lower fundus of the bladder, into 
which the fragments of the crushed stone are apt to fall, and from which they 
cannot be expelled; hence such a condition of the gland as this, is a serious, 
thougl.1 perhaps not an insuperable bar to the performance of any crushiug 
operation. 

The state of the bladder deserves especial attention; the circumstances con
nected with it that principally militate against lithotrity arc a very irritable con· 
dition of it; its being contracted, hypertrophied, or sacculated. A very irritable 
and scnsitiyc bladder not only will be the seat of se,•ere suffering, but may not 
adm~t of holding sufficient water to make the operation a sa.fe one, and may 
n:ad1ly b<::come dangerously inflamed in consequence of the repeated introduc. 
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tion of instruments, and the presence of angular fragments. Hence, if the ordi
nary operation of sounding occasion much distress; if the patient cannot hulJ 
his water long, and passes it in small quautities; if it be bloody, or much loaded 
with viscid mucus, he will scarcely be ablt! to bear the procedures nece::;sary fo1 
the operation. In some instances, however, the irritability of the bladder may 
be overcome by keeping the patient in bed, and, as Sir B. Brodie recommends, 
daily injecting tepid water. At the same time it must be borne in mind that 
the bladder may be in an opposite condition in cases of stone, having fallen into 
a state of atony; and this, as Ci,•iale has pointed out, may be a source of great 
danger after lithotrity, the organ not possessing sufficient cxpulsivc power to ri<l 
itself of the fragmeuts with which it is encumbered. 

A sacculated condition of the bladder is also a serious objection to lithotrity, 
3S not only are the fragments likely to lodge in the sacculi, but these cysts 
become filled with an offensive punform fluid, and thus may occasion low or 
typhoid cystitis, followed perhaps by pyemia. 

Lastly, the condition of the kidneys merits specinl nttention. If these organs 
be much irritated, as indicated by the presence of casts of tubes, or of a consi
derable quantity of albumen in the urine, or in any other way, the performance 
of a series of operations in the bladder would be likely materially to incre35e the 
mischief in them, and consequently ought not to be undertaken 

The age also of the patient must be taken into account, though lithotrity cau 
doubtless be performed at all periods of life. 'l'he small size of the urethra. 
before puberty is such as scarcely to admit of the ready introductio?1 of the 
necessary instruments, or of the escape of fragments of calc11lus; anJ. hence it 
is rarely had recourse to at this period of life. So also at advanced ages the 
irritable state of the urinary organs, the tendency to the supervention of low 
cystitis, and the condition of the prostate, are usually such 3S to prnvcnt the 
performance of the operation. 

Supposing, howe\•er, that a. case is met with in which the calculus is of mo
derate size, single and not too hard, the urinary orga11s healthy, and not o•er 
sensitin, and the patient an adult but not too aged, the surgeon may have 
recourse to lithotrity with every prospect of readily and permanently !'rceinl?. the 
patient of his calculus. Ia performing the operation in such a c~se, but ltt.t.le 
preparatory treatment is needed, though it is well to keep the pat1eut quiet for 
a few da.ys, and to regulate his bowels before anything is done. 

Operation of Litlwtrity.-1'he instruments required for lithotrity arc the 

~~l~o:i~~~~r ~\.n l~~~i~~:; :;e~~ ds~:i!~, at~~1z~~l~~~l~ic~~ ~~ab;:~~dt~~e u::;1,dii }i~~cZ~~ 
sary, be injected after or during sounding, without the necessity of' changing 
the instrument (fig. iJG2) . 1'his I have found of especial service in the later 
stages of the oper:7tion for detc~ting: small fragn.1ents. A brass. ~yrin9e, fitt.ld 
with rings, and having a. large piston rod, so that 1t m~y wor~ castly; tlus sho~ld 
admit of adaptation to the hollow sound. A full-sized silver catl.1eter, with 
Jarll"e round or oval eyes, and having an elastic gll:m bougie fitted to its interior, 

~?~!e:~ t~e as)~;y~~~. to ~i::~n~ttr~~~r:~u~~:~r;;.us;~~I~~ :~~~~~na;s~n~d1~!~1~~.~~;'~t1~ 
fragments consist of Weiss1 lithotrite, as represented .ir~ the :u~ncxed cut (fig. 

~~; ~{s~d v::~~~~a~f'i 11p8~~·~~~s~::~ 'i·~~~k~:,~~r 11tl~~~lk t~~~~l;~:~1:~; s!~~~~~. hoT~1:ei·i t ;;~~ 
trite must be made of well-tempered steel; anJ should always be tested by bcrng 
made to crush a. piece of sandstone .grit, al~out the. size of a walnut. It should 
be of as full a. size as the urethra. will readily a<lnut, must have the male blade 
well serrated and the female or under blade open at the beak, with an oval 
aperture thr~ugh which the detritus of the crushed stone is forced, and ~bus 
any entanglement of it between the blades preYented (fig .. 389). . 

The lithotrito should always be cut out of a bar of sohd steel, and not, as is 
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the case with some cheap instruments, be made of a plate of this metal, turned 
up at the edges; as such a one possesses too little strenp;th to be used witl
safety. The scoop may, however, be so constructed without danger. 

Fw. 389. 

The scoop, such as 1;; represented (fig. 390) and invented by Civiale, has a 
double action, enabling the surgeon to work it either by the hand or a screw; 
it is furnished with a kind of spoon-shaped beak, which is somewhat flattened, 

FIG. 390. 

and admits of the extraction of a certain quantity of detritus. Of late, this 
instrument has been improved by Mr. Coulson, by being made more solid. and 
strong, and having a fenestrum in its beak, so that it can be used as a litho-

F10. 391. 

,rite. Besides these instruments, a. small lithotritc is occasionally used for 
crushing fragments in the urethra; and another instrument, shaped like that 
represented (fig. 131), for withdrawing them from that canal. 

Fro. 392. 

The operation of lithotrity may be divided into three stages. 1st. The intro
duction of the instrument. 2d. The search for and seizure of the stone. 3d. 
The crushing of the stone. These we shall consider successively. 

1st. Lithotrity may be performed with the patient either lying 011 his back 
npon a hard mattress, or a couch or table; or it may be practised, and in some 
cases most conveniently, in the sitting posture. The surgeon, standing on the 
":"ight side of the patient, carefully introduces the hollow sound or catheter, and 
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draws off the urine; he then slowly and very cautiously injects the bladder by 
means of the brass syringe, with from four to eight ounces of tepid water. The 
use of dr!lwing off the urine is to make sure of the bladder holding the proper 
quantity of fluid when it is afterwards injected, and the object in injecting it is 
to distend it with fluid to such an extent as to prevent the mucous membrane 
being seized in the grasp of the lithotrite, or injured by the splintering of the 
stone. 'l'he instrument is then withdrawn after the situation of the stone has 
been detected by it, and the lit.hot.rite is introduced. As this is straight, with 
a. sharp elbow near the beak, some little skill is required in passing it. In 
doing so, the surgeon must keep his eye upon the short curved beak of the 
instrument, the direction and position of which must be constantly obsen,ed or 
rather judged of, and especial care must be taken in carrying it under the pubes, 
not to injure the urethra by pushing the beuk of the lithotrite forwards too 
suddenly, instead of winding it, as it were, under the arch of that bone. In 
doing this, the instrument should first be introduced nearly parallel to the abdo· 
men, the penis being held between the left fore and middle finger and drawn 
O\'Cr it. As the lithotrite passes down, it must be gradually raised to the per· 
pendieular position; and as its curve passes under the pubes. the handle should 
be depressed between the thighs. The direction of the curve is the thing to 
bear in mind, and the position of the handle must be ''aried in accordance with 
the course that this takes. 'l'he lithotrite should be well greased with olive. 
oil, so that the branch and screw may work smoothly. Lard or ointment should 
not be used for this purpose, as it is apt to clog and to entangle gritty bits of 
calculus. 

2d. 'fhe next point is to search for the stone, which will generally be found 
in the situation where its pressure was detected during the sounding of the 
bladder; most frequently at the right side or at the inferior fund us. Should 
it be situated in a. saceulus or depression in this region, it may most readily be 
Feized by introducing a finger into the rectum, and raising up t.he lower part of 
the bladder. Sir B. Brodie strongly advises that the lithotrite should nenr be 
used as a sound to ascertain the position of the stone; by doing so, the patient 
suffers pain, the bladder is irritated, the water expelled, and the stone not 
teadily seized. In seizing the calculus, a good deal of tact is required; thi~ 

Frn. 393. 

1.ut C'f the operation may !?'enerally be best done by pushing Lhc farnale bhi.dc. 
(1[

0 
th r:thotrite :igainst the inferior fundus of the bladder, prcssiog gen tit down 
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with it so as to make a conical clcpl'es1'ion in this situation1 anil then inclining 
the beak towards the stone, drawing back the nude blade with the thumb (fi_;!. 
393); with a slight shake or jerk, the su r~eon then tries to get the calculus 
between the blades at the same time that the male branch is being pushed for
wards to seize it. ln this manreuvre the female blade should be moYed as little 
as possible, but the stone must be seized by pressing the thumb upon the half 
circle of steel fixed on the male branch. In this way the stone may often be 
seized at the first attempt, but in other cases it is not grasped until after several 
efforts have been made to fix it; the calculus, cspcciaJly if round, slipping away 
from between the blades of the instrument, and being merely scraped by them 
In these manoouvrcs all rough handling must be most carefully ~woided, anJ 
the instrument should be turned about as little as possible. It is far safor to 
desist in the operation if there be any difficulty iu seizing the stone, than to 
persevere in repeated and fruitless attempts, by which the bladder may be 
severely injured and inflamed. lfathcr than do this the patient should be 
allowed to get up and move about for a few minutes, when the position of the stone 
may be so far altered that it admits of being seized. 

3d. When the stone ]1 as been seized, it is gently 
Fig. 394. raised in the grasp of the lithotrite, so as to be ]Jbced 

about the middle of the bbcldcr, and it is then crushed. 
This import:rnt step of the operation, like all the others, 
requires to be delibern.tely and carefully done (fig. 
394). If Civiale's improved lithotrite be used, the 
stone, if small, may readily be crushed by the pres
sure of the hand alone, without the action of the screw 
(fig. 392). If, by the ordinary lithotrite1 it should not 
~e effected by suddenly and f'orcibly screwing up the 
111strument1 but the screw should be gradually worked 
by a series of short and sharp turns, so as to consti
tute almost percus.siYe movements (fig. 391). In this 
way, the calculus 1s generally made to crumble down, 
rather than to fly asunder, and as it yields, the screw 
must be worked tightly home. The blades of the in
strument ruay then b~ opened ~1gain 1 a fragment of 
the broken calculus seized and crushed in the same 
way as before, and thus the disintegration of the stone 
is in a. great measure effected and sometimes com
pleted at one sittinp:. It. is of the greatest moment, 
however, that too much time be not consumed at one 

~~\~~~~~cd~~~ltia11c1~~ 1i1~~~~u~1a~~~:r~~~h t:~~n i~~=ri~~n;f 
;l7~ :;~~ft~~~;~ t~\1~8o;~Yi1~;:;,~1J~:i:i~~l:~[i0~· ~,~~~~ 
and pyen11a1 1s apt to be produced, and death may 
tl~us result. 'l'he shorter the sittings, the more likely 

:~~~1e:~1~e~a~~in:~e:,e;~<l ~{~~es~!!q~!~~~n!~~~~~. 1i0: 
the rnpeLition of the sittings, the surgeon must be 

guided by the effect produced ou the stone and on the bladder. The calculus 
may be entirely destroyed in one sitting, but most commonly from three to five 
or six arc required; these should, if' possible, be conducted at intcn'ais of three 
or four days, though this must depend upon the amount of irritation induced 
by them. 

Usuall.y at the first sitting, ~tis sufficient to break up t!1e stone; the frag
ments being left to be dealt with subsequently. In crushmg these, especially 
when they lie behind the prostate, l\J. Civiale turns the concave part of the 
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beak downwards, and seizes the fragment in this position. In doing tlii<.!, 
howcnr, great care must be taken not to nip the mucous membrane of the 
bladder 

Before withdrawing the lithotrite, tbe surgeon must be c:i.reful to see by the 
scale on the handle, that the male blade is well home. If this be not the case, 
and the instrument be enlarged by any fr3gments or detritus being entangled 
between the blades, laceration of the neck of the bladder or urethra. might occur 
in attempting to withdraw it. 

After the .stone has been crushed 1 but little detritus will usually escape during 
the first twenty-four hours1 but after tl1is it begins to be espellcd; in some cases1 

in consitlernble c1uautity each time the urine is passed. In others, it does not 
escape so readily1 and then the surgeon requires to introduce the scoop (fig. 
ODO), by which llC can seize the smaller fragments, crush them up, and screw
ing the instrument home, extract the beak filled with detritus. In using this 
instrument, care must, however, be taken not to get hold of too larrrc a frag
ment, for in breaking this up, whether by the hand or screw, the beak may be 
clogged with the detritus in such a way that it does not readily close, and then 
there might be considerable difficulty in withdrawing it. Should this accident 
occur, the scoop may be emptied by passing its beak back into the bladder, tap
ping sharply upon the instrument, and moving the male branch to and fro. 

After each sitting, the bladder should be washed out by injecting it with 
tepid water through a catheter with large eyes; or, what is better, a double
current catheter. In using the latter inst.rument 1 the point of which should 
be directed towards the inferior fundus, a considerable quantity of water may 
sometimes with adYantage be pumped through the bladder by adapting a fiutc
vah-e syringe to it. 

When the surgeon belieYes that he has pretty well emptied the bladder of the 
detritus, he must carefully explore the organ by means of a. short-beaked or 
hollow sound; and if he detect any fragment, however small, it must be seized, 
crushed, and remoYed with the scoop. 

During the whole of the treatment, it is necessary to adopt means to allay 
irritation; with this Yiew the patient should be kept in bed, or on a couch, 
a moderate diet only should be allowed, plenty of demulcent drinks given, 
such as barley-water, soda-water1 or milk, and opiates or hcnbane, if necessary, 
exhibited. 

ACCIDENTS AND DANGERS OF LITIIOTRITY . 

In considering the accidents o~ lithotrity, I put o~t o~ consideration thost. that 
may arise from the surgeon actmg carel?s~ly or with improper force, and thus 
occasionin..,. laceration of the urethra, or lllJury to the coats of the bladder; so 

~!:~c:~i~=~~eno~~~1~~~~t:~.: ~!~n b;;~d~;1~yo~e~~=~k~~ga. o:i:!~e o~?~~~d~~~~~! ;::! 
before being employed in the bladder. 

F10. 395. 

The most dan"erous accident arises from the fmpaction of some of the angular 
fraO'ment:s of st;ne in the urethra. 'l'hey are especially apt to lodge about the 

~~~h~0r~ ;~11~Ju~~~~ r~:e!~ a c~~~{if:t1~~1:~l~g~~=tt~1:b~:~~!~~ti~;1 ' ~;dir~~~-~i~~ f~~l~ 
asthenic type. When the fragments are impacted low down rn ~he ureth1:a1 it 
is absolutely necessary to reruove them from the canal as speedily as possible. 
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lest the con!.titutional diRhtrbancc occasioned by them proYe fatal to the patient. 
'This may be done in various ways; it has been proposed to push them back 
into the bladder with a soft boogie, or by injecting a. stream of water into the 
urethra. through an open-ended catheter; but these devices arc not ''cry likely 
to be successful, and may give rise to risk of laceration of the urcthrn. It has 
been proposed to crush them in the urethra with a small lithotrite (fig. 395); 
but this plan is somewhat hazardous, as it is very difficult to avoid pinching up 

the mucous membrane of the canal with the bit of stone. 
F10. 396. The safest practice seems to be, either to extract them 

0
. 'i through the urethral orifice, or to cut them out through the n perineum. Extraction throug-h the urethral orifice may be 

l_;~ effected by the forceps (fig. 3!JG), or by Civiale's instrument 
(fi~. 131). Should this means fail, or should the fragment 
be Ycry deeply seated, as in the membranous portion of the 
urethra, the better plan would be to m:1kc an incision 
directly down upon it, and to rcmoYe it through the 
perineum. If such an operation as this be required, the 
sur~eon mi7ht possibly feel disposed to extend the incision 
a little, and empty the bladder of any remaining detritus 
by means of a scoop. 

The principal dangers in lithotrity 3risc from the state 
of the bladder and kidneys;- by the induction of cystiLis 
of a low form 1 atony of the bladder, or renal irritation, or 
by the occurrence of pyemia, with much constitutional 
disturbance of a low type. 

C9slitis may occur in consequence of the increased irrita
tion to which the bladder is subjected. When it set~ in 
it speedily assumes a low form, and is apt to prove fatal by 
the inducLion of typhoid symptoms; even if it do not do 
so, its occurrence is an insuperable obstacle to the further 
crushing of the stone, and in such cases as these, the best 
course that could be pursued would be, :ifter getting the 
patient into as f:wor:iblc a state as possible, to rcmorn the 
fragments by lithotomy . 

.Afr111J1 of t!tc Madder is one of the most dangerous con
ditions that can occur in litbotrity. This state of things 
happens usually in elderly people, in whom the urirwry 
organs may nppear to be in a peculiarly quiet and favorable 

condition before the operation, the patient being able to hold his water for six 
or eight hours, and to bear the injection of ten or twelve ounces of fluid. 
Under these circumstances the surgeon should be upon his guard, for the danger 
of this condition is, that tht: bladder docs not pos~ess sufficient contractile 
power to expel the fraµ:ments. These consequently accumulate in the lower 
fundus, and irritate the mucous mcmbrane1 and thus the found3tion may be 
laid for fatal cystitis, which in these cases always a~sumes a typhoid type. 

'.L'he ntony of the bladder appears to arise partly from that natural want of 
ex.pulsive power, which is not uuf'requent in old people, and partly from a kind 
of paralysis of the organ, induced by the contact of the instruments and the 
pressure of the fragments; this happened in a patient whom I lithotrizcd at 
Uuivcrsity College Hospital some years ago, a11d who died with severe 
constitutional depression, and with pyemic symptoms. 

When atony of the bladder has come on, it is essential that the surgeon 
should rid the patient of the frap;ments which he is unable to expel. 'This may 
sometimes be done by means of Lhc scoop, assisted by washing out the bladder 
1,hrough the double-cmTcnt cathct_er, but the safer plan would probably be tu 
get the patient into as good a COIH.htion as. possible, and then cut him. rn1i:::; I 
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once did in an interesting case under my care at the hospital; the patient, an 
uh.I man, had been lithvtrized by a surgeon out of doors a few weeks before 
a~mis.sion, but no fragments had passed; on sounding him, I found a moderate
s1zed calculus, with what appeared to be a large mass of s.oft concretion, of the 

~~~~~~1ZJ tl~~i~~~/ 0T~is1~~~~·~;~ee~1 ~:~h~~;~;c~~ ro~0;~~tint;ti~:'{~ntth~1 ~:~~j 
i:·,~~diuf~1~·wr::~:e~~~h~~ ~~~~h~~l~~~~~\~~0~1: t~c l::~:e a~o~1~~~f~~:~ ~~K~1~n~a~ 
been crusted over and matted together by phosphatic deposit. 'l'he patient 
made a very good recovery. 

·Irritation of the kidneys, giving rise to suppression of urine, occasionally 
occurs. In such cases, cupping the loins, and the warm hip.bath, would be 
the proper treatment to pursue. 

Y ery considerable constitutional depression occasionally follows the operation 
of li thotrity, the pulse becoming quick, feeble, and iutcn11i1ting; the sk in hot 
and dry; and the tongue brown. This condition is apt to prove fatal either 
directly or by intercurrent visceral mischief; it appears to arise in many cases 
from causes independent of the operation , or that are called into activity by 
the shock and slight constitutional disturbance induced by it. 'This is more 
especially apt to happen when there is latent disease of the kidneys. In other 
instan?es, again, it is more directly dependent on the irritation induced by the 
operation being the result of the formation of abscess in the neighborhood of 
the prostate, or around the neck of the bladder; and iu other instances, again, 
from the supervention of unhealthy suppuration in some of the saccul i that are 
occasionally met with in this organ;-from whatever cause arising, this 
condition is usually e''entu::dly fatal by the supervention of pyemia. 

COMPARISON BETWEEN LITIIOT01'IY AND LITilOTRITY 

Lithotomy and lithotrity differ so entirely from one another iu principle and 
detail, that it is useless to attempt to establish a compa1·i~on between the 
<lifferent steps of these two operations. It is, however, a. question of very 
considerable importance and interest to ascertain by which operativn a patient 
can most safely have a calculus removed from his bladder. In determining 
this point, it is not only necessary to make a comparison between the general 
results of cases that have been subjected to the two procedures, but more 
c::;pecially to determine those circumstances that influence the result of either 
operation in particular cases - to determine, in fact, in what cases lithotomy, 
and in what lithotrity, holds out the best prospect to the patient. It is, I 
think, in the highest degree unpractical t~ enter into a discussion as to which 
should be the general method of treatment rn cases of stone. Both operations 
ha,•e been reduced to great simplicity and certainty; but neither should be 
exclusively practise<l. It is undoubtedly the duty of the surge?n to make 
himself familiar with the practice of both, and to adopt that"~,; wluch promises 
best in the particular instance with which he has tG ...io. If, however, I were 
called upon to say which operation I consider most generally applicable, then 
I should unquestionably answer lithotorn,y. But yet there can be no dou?t 
that there are many case~ io which lithotnty is the preferable method; and 111 

those in which lithotomy or lithotrity may be done with an equal chance of 
success, the preference should, I think, be given to the crushing over the 
cutting operation. . 

The sta.tistics that are before the profession do not represen~ the true state 

~!r!~~.q~~~i~~~s~s[a~c b~o:n~~~e~::nd0 ~6aatr~~~:seb:!:~~e~~:~:r~p~~~~~:~!e~8 h0~~·1~ 
invariably been picked cases; whilst lithotomy has been performed on almosl 
all patients as they have presented themselves. It has already been stated 
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(page 93J) that for lithotrity to be successfully done, it is necessary that the 
f!tone be of moderate size, single, not too hard, and that the urinary organs be 
in a healthy state and free from irritation. And this is the state in which most 
of the cases have been in which crushing has been done. In lithotomy cases, 
on the other hand, the surgeon has had to contend with all the difficulties of 
large or multiple calculi, diseased bladders, and bad constitutions. Hence on 
comparing the statistics of the results of lithotrity with those of lithotomy, we 
compare the statistics of the results of operations performed under the most 
fayornble circumstances on a series of selected cases, with those oJ' cases taken 
i11discrirninatcly and often presenting most unfayorable conditions. 

Another cause of uncertainty with regard to the statistics of lithotrity •is, 
that those we possess arc chiefly from a professed lithotritist, l\I. Civialc, the 
accuracy of which has been denied in a very decided and emphatic manner by 
many ot' the leading surgeons in Paris, who ha,ve inquired fully into the matter; 
and the conclusions from which must necessarily be received with much hesi· 
tation iu this country, where it is difficult to arrive at the real truth of the state· 
mcnt.s advanced on either side. 

If we compare Civiale's statistics of lit!J.otrity with those of lithotomy, as 
practised by the most skilful surgeons, Cheselden, Liston, and the Norwich ope· 
rators, we should at once decide in favor of the crushing method; for Civiale 
states that out of 591 operations he had but 14 deaths, or 1 in 42·2; whilst, as 
we have seen, the most skilful lithotomists in this country, where the results of 
the cutting operation have been far more successful than elsewhere, can only 
boast of such a rate of mortality as 1 in 7 ·9, or at mo8t in 10. But though the 
success is thus stated by Ci,·iale to have been great in his own eases, the accu
racy of this statement has been dcnic<l by other French surgeons, and it is cer
tainly very different to what has occurred elsewhere. Thus of 162 cases ope
rated upon by lithot1·ity by Yarious surgeons in Paris, Civialc states that death 
rc::;ultcd in 38, and a .. cure in 100 instances; the results of the remaining cases 
being unknown, or the cure incomplete. In this country it is impossible to say, 
even approximately, what the average mortality after lithotrity has been; tho::;c 
surgeons who have had most experience in this operation not having published 
any account of their cases; but I believe there is a, pretty general foeling that 
in the different London hospitals in which it has been performed, lithotrity has 
not been a very successful operation. The same remark appears to hold good 
with regard to the Parisian hospitals; Malf!"aignc estimates the mortality from 
lithotrity in those institutions at 1 in 4, while he calculates that of private cases 
at 1 in 8. The difforencc between the results of this operation in ho:.pital and 
private practice can easily be accounted for by the difference in the constitu
tions of the patients, and by their applying for relief in priYate in a less 
advanced form of the disease than in hos1Jital practice. We find the same hold 
good with regard to the results of lithotomy. Thus l\Ir. Coulson states tha..t 
Dr. Dudley lost only 1 in 36 of the private patients that he cut; Dr. )lettauer, 
l in 36-!; l\Ir. l\lartineau, 1 in 42; and Dr. Mott, 1 in 50. 'These results are 
fully as favorable as Civialc's statistics of lithotrity, and show the influence that 
the constitution of the patient, and a proper selection of cases may exercise 
upon the results of the cutting operation. The only statistics of lithotrity that 
we at present possess arc those given by Sir B. BroJie, as the result of his 
practice, chiefly on private patients. That eminent surgeon states, that out of 
115 cases of lith.otrity,-not all, however, on different individuals, the operation 
ha\•ing been repea~ed more tl~an once on several of. the.Pa!'i~nts,-he lost~· Of 
these, death was chrectly attnbutable to the operation m o rnstanccs, and rn the 
remaining 4, appeared to be dependent on organic disease, brought into activity 
by the shock of the operation. . 

Iiithotrity, as has already been stated, cannot be applied to all cases of stone, 
liut in many that are unsuited to this operation, lithotomy may be done with 
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succes~. In some c:lses, however, no operation can be practised in consequence 
of .serious disease of the genitals, bladder, or kidneys, or of some visceral mis· 
chief that would necessarily interfere with the performance of any capital ope· 
ration. The necessity of selecting cases of lithotrity is well instanced by a srnte· 
ment that Civiale has given with reference to this point. ~l.1his dexterous litho· 
trit.ist considered that of 838 calculous patients that applied to him during a 
senes of twenty years, only 548 were fit cases for lithotrity, and 2DO, or morP. 
than one.third, were not operated on by this method; of the b.<1t 332 casci 
included in this li st, 241 were lithotrized, 1 in 3·G being consider<:d un6t fo1 
that operation. Of the 91 cases not crushed, 28 were cut, and in 8 others litlw 
trity and lit.botomy were combined. Of t.hese 3G cases subjected to lit.hotomy, 
}l. Uiviale lost 18, or exactly one.half. These figures show that lithotrity cannot 
be considered the general operation for stone; but must, even in the hands of 
the most dexterous and successful practitioners, be in many instances replaced 
by the cutting operation. 

'l'he circumstances that must chiefly determine the surgeon in the selection 
of the particular operation that is to be pcrformetl are, 1st, the age of the 
patient; 2d, the size and character of the stone, and 3d, the conditions of the 
urinary organs. 

1st, the age of the patient is an important element. As a general rule it may 
be stated, that it is at the middle and advanced periods of lite thai lithotrity is 
mo:;t successful, whilst at early ages lithotomy is the preferable opc r;1tion. rl'lie 

success of lithotrity at advanced periods of' life is as good as in middle age, and 
has been nry great in the hands of some surgeons. Thus, Segalas stat.cs, that 
of 14 octogenarians whom he litbotrized he did not lose one; and of 27 septu. 
agenarians, but two. Lithotomy, on the other hand, is extremely fatal in aged 
persons. In children, under or about the age of puberty, li thotrity is a d1fficult 
operation, though it may be performed even at very early periods; but the small 
size of the urethra. and the restlessness of the child interfere materially with 
the success of this operation . Lithotomy, on the other hand, is so successful 
an operation in ch ildren, that the surgeon would probably gain nothing by sub
stituting lithotrity for it. 1'hus, of 35 children under ten, operated on by 
Cheselden, but one died; and of 58 eases of children operated on at St. Tho
mas's, but one proved f.\ta.1, and tbe average mortality in them is not more than 
about 1 in 14 cases. Hence, lithotomy, being probably equally safe and far 
speedier, should be preferred to lithotrity in all cases under about twenty year/ii 
of age. 

2d. The size and character of the stone influence in a very important manner 
the choice of an operation. Surgeons generally recognize the fact th;tt a. small 
stone is more favorable to lithotrity than a. large one, and that the operation 
should not be undertaken if the calculus exceeds one and a. half inch in clia
inetcr. Below one inch in diameter all calculi may be crushed, provided other 
circumstances are favorable. Much, however, will depend upon their composi
tion. Phosphatic calculi of larger size may even readily be crushed, and thus 
be r,0 t rid of. Lithic acid concretions, the fragments of which do not disinte
gra~e, but split up into sharp an.d .angular s~icul:c a?d scales, do not, if'. larg.e, 
admit of lithotrity. Oxalate of lime calcuh, occumng as they do eluefly Ill 

young peopl~, comparatively r~rcly require litho~ri.ty, but, when crushe<l 1 brea~ 
up very readily, and, as there 1s usually. a co-cxistrng healthy state o.f the. un· 
n;iry organs, the cases ha.ve a fa.vo_rablc issue. ~ome of .the French hthotnzers 
are in the habit of breaking up friable phosphatic calculi from fifteen to twenty 
lines or more in diametC'r; but stones of this size are, I think, usually and more 
prudently subjected to Jithotomy in this c?untry. 'fl~e ~xistcnc.e of ~everal 
calculi, even when small, though not a bar, 1s yet an obJeCt1on to htho,nty, for 
reasons already stated. 

3d. The condition of the urinary organs is perhaps of more importance than 
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the size and character of the stone. As a general rule, it may be stated that 
the greater the irritability and inflammatory tendency of these irnrts, the Jess 
successful will lithotrity be. r.1.'hc repeated introduction of instruments1 how
ever carefully and skilfully conducted, the presence of fragments of calculus, 
and their tendency to impaction or entanglement in the urethra, necessarily 
?ispose to inflammation even in the most favorable cases, and very readily excite 
1t1 if there be any tende ncy to such nction existing in the parts. If, however, 
the stone be of small or moderate size, friable, the bladder healthy, and with 
good contractile power, the urethra capacious, and the pat.lent of sound consti
tution and quiet temperament, the stone may often be broken up and the frarr. 
ments expelled with remarkably little suffering. In fact, under a combinati~1 
of favorable circumstances such as these, Jithotrity ought unquestionably to be 
preferred to lithotomy. · 

If1 however, the bladder be very irritable, or if the patient's constitution is 
an excitable one, so that he does not bear the introduction of instruments well; 
and more particularly if it be found that this local and constitutional e:ensitive. 
ness, instead of being blunted by the methodical introduction of sounds or 
bougies, is rather increased by them; and especially if the stone be of n medium 
or large size, so that several sittings would be required before the fragments 
could he expellcd,-lithotomy should be had recourse to. 

'fhe existence of organic disease, however, about the urinary or:rans, consti. 
tutes the greatest obstacle to litbotrity, and when extensive must form a com· 
plete bar to the performance of that operation. It is not easy, however, to 
determine the amount of local disca8c that should thus be held to contra.indicate 
lithotrity. Ou this point the opinions of surgeons differ I1Juch, and it is par. 
ticularly in the management of these cases that tire ad\'antage of that tact and 
dexterity in the use of the crushing instruments, which habit can alone give, is 
so well exemplified. 

Organic disease of the kidneys is a more serious obstacle to lithotrity than 
to lithotomy, on account of the prolonged nature of the operation, and the 
greater liability to sympathetic or propagated irritation in these organs, giving 
rise to purulent nephritis. It is not only by the operation increasing the renal 
mischief that harm might result, but rather in consequence of the tendency to 
low and diffuse inflammation, to pyemia, etc. that always co.exists with kidney 
disease. 

A chronically inflamed state of the bladder, more particularly if the organ i!J 
thickened and fo~ciculated, so that it will not bear the injection of a few ounces 
of tepid water, seriously interferes with the success of lithotrity. If the blad
der be sacculated, there will be a still greater risk of an unfavorable resu lt, these 
sacculi not only retaining- fragments of calculus, but also becoming the scats of 
unhealthy inflammation, in consequence of which typhoid cystitis of a very 
serious character, followed by pycmic symptoms and metastatic abscesses, may 
result. In such cases as these, lithotomy offers the only chance to the patient. 
The existence of a moderate amount of vesical catarrh, if the bladder is other· 
wise healthy, is no objection to lithotrity. 

Atony of the bladder is a serious inconvenience, and a great source of dano-cr 
in lithotrity . It cannot well be positively ascertained, though it may be s°us
pected if the patient can hold his wa.ter for a great many hours, and can bear 
without complaint the injection of n large quantity-eight or ten ounces-of 
fluid, the interior of the bladder feeling large and smooth to the sound. This 
condition chiefly occurs in ol<l me n of feeble ha.bit of body; and, if ascertained, 
should call for the performance of lithotomy. 

In ~ncysted calculus, lithotrity is for obvious reasons inadmissible. 
~Ioderate enlargement of the prostate, such as is habitually met with in 

elderly people, does not ne~cssarily prevent. the pe~·formance. of lithotrity; 
t,hough it undoubtedly complicates the operation and increases its. difficulties, 
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tlH~ fragments having a tendency to become lodged in the lower fundus behind 
the enlarged gland. 'This more especially happens if the middle lobe is cu~ 
largcd, aud 1 under these circumstauccs, though the stone may undoubtedly be 
crushed, yet the fragments would probably require to be removed by the scoop; 
the opemtion would consequently be very tedious and prolonged, and lithotomy 
would probably be found to n.nswcr best. Any inflammatory disease or abscess 
of the prostate must necessarily prevent the performance of lithotrity. 

Stricture of the urethra docs not prevent the performance of liLl~otrity, but 
only retards the operation until the constriction can be properly dilated. Should 
this, however, not be practicable to the full extent of the urethra, lithotomy on 
a small staff must be practised. 

I have said nothing, in this comparison between lithotrity and lithotomy, of 
the comparative painfulness of the two operations; for, a.s chloroform may be 
administered with equal advantage in both sets of eases, there is little difference 
in this respect, except that perhaps the advantage lies on the side of lii.-tiotomy, 
as being the shorter proceeding. 

From all that precedes, then, it would appear that useful as lithotrity unques
tionably is in many ca.ses, it cannot be looked upon as a general means of treat
ing stone in the bladder; being only applicable under very favorab le circum
stances; and that a large number of' cases will always be lefL in which lithotomy 
offers the sole means of relief. 

Reew·re11ce of calc1tl11s after operation may take place from three distinct 
causes-1st, in consequence of a continuance of the constitutional condition, or 
diathesis, under the influence of which the calculu~ was originally formed; 
2d, from the descent of a renal calculus; and 3d1 from a fragwent of calculus 
having been accidentally left behind. 

Relapse from the first cause is probably not very common, but its occasional 
occurrence shows the nece:;sity of continuing constitutional treatment adapted 
to the particular diathesis, after the removal of the calculus from the bladder. 
It is relapse from this cause that probably occurs in ca.ses of lithotomy, though 
e\•en in this operation a fragment of calculus may accidentally be broken off 
during extraction, and left behind. Yet such an accident is not very frequent; 
for if the calculus happens to be broken during extraction, the fragments, if 
not completely cleared out of the bladder, will usually be was~led away through 
the wound by the flow of urine . The registers of the Norwich Hospital show 
1 relapse in 58 cases; and those of Lunevilte, 1 in 116 cases of lithotowy 
(Coulson). 

In lithotrity, on the other hand, relapse is far more common. In the prac
tice of l\I. Civiale it has occurred about once in every tenth case. This must 
evidently arise from some fragment of calculus having escaped detection and 
being left behind, thus constituting a nucleus ~or a fres.h for~nation. ·~'he fn~
quency of the occurren.c~ of second~ry ealcu!1 after hdl?tn~y, even 10 such 
practised hands a.s id. ClVlale's, certarnly constitutes an objection to that opera
tion, and shows the necessity of tl~e surgeon most carefully examin.ing t?e 
bladder before he pr?nounces the patient cured; and even then watch~ng him 
for some length of time, in order to meet the calculus at its first fonnat1on, and 
to adopt means for its early removal. 

In the event of a secondary calculus forming, whether after litbotomy or 
lithotrity, most surgeons would feel disposed to extract .it by the cutting oper.a
tiou. H litbotomy have previously been performed 1 th1:; may be done agam in 

the usual way, through the cicatrix left by the for?"ler w.ound; or the. surgeon 
may adopt ~Ur. Liston's advice to c~t through .the nght s1~e of the perineum on 
a staff with a groove to the left of its convex.1ty. As tlus r.rocedure, however, 
would entail the use of the left hand for cuttmg and extractmg, most surgeons 
Would, I think, prefer either the operation through the sit~ of the ol~ wound, 
or else the mesial operation. Whatever procedure, however, is adopted, it should 

60 
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be borne in mind that the rectum may have become pretty firmly adherent to 
the membranous portion of the urethra and the apex of the prostate, in conse
quence of the contraction of the old cicatrices, and may thus be endangered. 

CALCULUS IN THE FEMALE. 

Stone is of rare occurrence in women; in London, certain ly, I believe it is 
not often met with. Thus, South states, that during a period of twenty-three 
years, 144 males were operated on for stone at St. rl'homas's Hospital, and only 
2 females. In some district.s, however, stone would appear to be more common 
in women than this :-Thus, according to ?\Jr. Crosse, at the Norwich llospital, 
the proportion has been about 1 woman to 19 men. Civiale states, as the result 
of his researches, that in the North of Italy, the proportion is as 1 to 18; and 
in France, as about 1 to 22. Calculus in women is most frequently deposited 
upon fote ign bodies, nccidentally or purposely introduced into the bladder, such 
as pins, pieces of pencil, &c. 

At the University College Hospital we bad not had a case of stone in the 
female for many years until 1855, when three came under my care in the course 
of a few months. 

'l'he symptoms of stone in the female closely resemble those that occur in the 
male, and its presence may usually be easily detected by means of a short and 
nearly straight sound, or a female catheter. It is often simulated very closely 
by the frritation occasioned by a vascular urethral tumor, or by an irritable 
bladder, but exploration of the viscus will always determine the diagnosis. 

Calculus in the female bladder, if allowed to remain unrelieved, will not only 
occasion the Yarious morbid conditions in the urinary organs that have been 
de~cribed as following the long-continued presence of stone in the male, but 
will give rise to diseased sta.tes peculiar to the female. Thus the stone may be 
spontaneously discharged through the urethra: if of small size, without any 
bad results following i but if large, by a process of ulceration, in consequence 
of which permanent incontinence of urine will remain; or it may slough through 
into the vagina; or lastly, it might offer a serious obstacle during parturition to 
the descent of the footal head, when if it could not be pushed aside to be dealt 
with afterwards, it must be cut out or craniotomy be performed. 

A stone may be extracted from the female bladder by one of three methods: 
1st, lithectasy, through a dilated urethra; 2d, by lithotomy; 3d, by Jithotrity. 
These d ifferent operations cannot be employed indiscriminately, but each one is 
more especially adapted to certain kinds of calculus. 

1st. Lilltet·tas!! ma.y be performed in two waya-either by simply dilating the 
urethra by means of a sponge tent or dilator, or else by incising the mucous 
membrane a.t the same time that the canal is being expanded. 

a.. Simple dilatution of the urethra may be effected quickly by the introduc
tion of a tent of compressed sponge, or a three-bladed dilator which is rapidly 
screwed up. In this way in from two hours to a few minutes the call:ll may be 
easily dilat~d sufficiently to atlmit of the in~roduction of a pair of forceps, and 
the ex:tracti?n of a calculus of moderate size. Some surgeons prefer a slow 
process of dilatation, continued through many hours; but this appears to me to 
possess no advantage over the more rapid expansion, and has the very decided 
disadvant~'lge of prolonging the patient's suffering8. 'l'he plan that I have 
adopted with most success is to introduce a sponge tent two hours before the 
intended extraction, an~ then, when ~he patient is under chloroform, to dilate 
the urethra to the reqmred extent, mth a two or three bladed dilator. 

{3. Incision may be employed conjointly with dilatation, in order .to prevent 
injurious stretching of the urethra, and consequent laceration of its mucous 
membrane. rl'he incisions recommended with this \·iew should be made after 
the urethra. has been d ilated to some extent; a probe-pointed bistoury being in~ 
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traduced by the side of the canal, and the mucous membrane divided. Brodie 
makes an incision directly upwards, Liston downwards and outwards on either 
side; oo the whole, I think, the best direction for the incisions, as more space 
may thus be obtained. 

By dilatation, either alone or with incisions of the mucous membrane, small 
stones may readily be extracted; but in the removal C)f moderate-sized calculii 
the great objection to this operation is the liability to rncontinence of urine re
sulting from it. It is difficult to say to what extent the urethra may be dilateci 
without incontinence resulting; this must necessarily vary in different individ
uals. It certainly can be expanded sufficiently to admit of the introduction of 
the index finger, and to allow of the extraction of a stone eight or ten lines in 
diameter, without any evil resulting. 'l'hc incontinence of urine that may be 
left after the removal of larger calculi than this may not be by any means com
plete; but n. weakened state of the sphincter of the bladder resultsi so that the 
patient cannot hold her water for more than an hour or two at the most. 

2d. Lirlwtomy in the female may be performed in a variety of ways. There 
arc, howenr, only two modes of practising this operation that appear to me to 
deserve serious attentioni viz., the supra-pubic and VC1fJ1·11al. 1'he supra-pubic 
or !tiglt operation in women differs in no Tery material respect from the same 
procedure in men; except that it requires additional care in consequence of the 
difficulty there is in causing the female bladder to retain a sufficient quantity 
of urine to make the viscus rise sufficiently above the pubes. The extraction 
of the stone is easy, as it can be raised into the grasp of the forceps by being 
pushed up from the Tagina. 

Vaginal lithotomy is an operation easy of performance. It may be practised 
by passing n. straight grooTed staff into the bladder, pressing the end well tlown 
against the anterior wall of the vagina, and fixing it there with the left index
finger. A scalpel is then pushed through the anterior wall of the vagina and 
inferior fundus of the bladder into the groove in the staff, which it is made to 
enter just behind the urethra, and is then run backwards for about It inch; 
through the aperture thus made the forceps are passed, and the stone extracted 
'l'his operation is necessarily followed by a ''esico-va:i:inal fistula, which will be 
required to be closed by a subsequent plastic procedure. 

Of these two methods the high operation is, l think, the preferable. With 
carei there would be but little risk of injuring the peritoneum, and the chance 
of urinary infiltration, which is a serious objection in the malei may be prevented 
in the fomale by the introduction of a syphon catheter into the urethra. '!'he 
vagi.nal operation, thou9h easier of performance, is open to the objection. of 
lea.vrng a permanent urinary fistula. It may, however, be the only alternative. 
In a case recently under my care, I extracted a calculus measuring eight inches 
by six in circumference, from the bladder of a young woman, by this method. 
The stoue having by its size offered so serious an obstacle to the descent of the 
fcetal head during parturition, that craniotomy had been rendered ueeessary; 
the anterior vaginal wall had been a good deal bruised, and I feared ~hat 
8loughing of it might take place, hence I extracted the stone by the vagmal 
method. 

3d. Litltotrity in the female requires to be practised on the same principles 
as in the male. The details of the operation differi however, in some important 
particulars. The chief difficulty in the per'.orm~nce of the opera.tio~1 ~n the 

:~;~a::. cor~i~~n~~qc::us~~g~f~ht~l~l~fi~:~ ~~ ;~~a~~l;r~~:a~rd~~~~lt~l~~ ~~i;,::~:c~~~ 
stone, the bladder collapsrng aod fal.lmg rnto ~olds .around it, but also danger 
of injuring the mucous membrane w~th the ~1thotnte. I.n order to cause. the 
bladder to retain the necessary quantity of urme, the pelvis must be well t1.lte<l 
up, and the urethra compressed against the lithotrite. It is well uot to dilate 
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the urethra, before the introductior. of the instrument, as lhc iucontinence is 
thereby increased. 

The ordinary male lithotrite is not a very convenient instrument to use in 
the female bladder, the handle being awkwardly long. This is especially the 
case in female children. Hence I have found it convenient to have a shorter 
instrument constructed, with which it is far more easy to manipulate in the 
female bladder. If urine or water cannot be retained, the calculus may more 
safely be seized and crushed by means of a small and strong-bladed pair of for
ceps; or if the stone be larger, a crushing instrument, made of the shape of 
that depicted (fig. 38-l), but smaller and lighter. 

After the stone has been crushed, the urethra (unless this has previously been 
done) may be dilated by means of the two-bladed instrument to a moderate 
degree, and the larger fragments removed by means of a pair of slender for
ceps. The shortness and wide capacity of the female uretllra will readily allow 
of the escape of the detritus. 

For all calculi in the female bladder, except those of the very largest size, 
this operation is the most applicable. By it the stone may be removed piece
meal as it were, without the necessity of dilating the urethra to such a degree 
as to incur the risk of incontinence of urine resulting. Lithotrity may be bad 
recourse to at all ages, in the very young as well as the old; I have crushed 
and successfully removed a. large calculus in a child three and a-half years of 
age. Although the urethra. of a. female child is not very dilatable, yet it can 
readily, by means of a sponge tent, be enlarged sufficiently to admit a from 11 
to 12 lithotritc. 

CHAPTER LIX. 

DISEASES OF THE PENIS AND SCROTU~l. 

THE penis is liable to certain malformations. Thus it occasionally happens 
that there is an arrest of union in the mesial line, so that a slit or fii:sure is left 
communicating with the urethra. This gap conunonly occurs on the under 
surface of the organ, constituting hypospadicts, and is confined to the glans and 
anterior part of the penis, though it occasionally extends backwards to the root 
of the organ, and then may be associated with some of those kinds of malforma-

tion that are erroneously considered as examples of herma
phro~itism. T~1ese conditions. are mostly incurable, though 
plastic proeeedrngs have occas10nally been devised for their 
relief. 

The upper surface of the penis is less frequently fissured· 
only, I bclie,,e, in cases of extroversion of the bladder. Thi~ 
condition, termed epispadias, may be looked upon as incurable. 

The p1·epuce is not unfrcquently the seat of malformation 
or disease. That condition of it in which it is so much 
elongated that it extends beyond and covers in the O'lans and 
at the same time so much contracted that it pre,1 ents fhe p;oper 
~x1~osure of thi.s portion of. the organ, is termed phymosis. 
!his may. be e1t~er congenital, or acquired, as the re3u]t of 
mfiammation or disease. 

In the co11geni·tal phymosis the penis is usually somewhat 
atrophied, and the development of the glans prevented by the pressure of the 
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narrow prepuce. In the majority of cases this condition is simply a source of 
inconvenience, but it may become a source of disease from the retention of the 
sebaceous secretion of the part, setting up irritation and repeated attacks of in. 
flammation (fig. 397). Congenital phymosis especially becomes a source of 
inconvenience if any gonorrheal or venereal disease is contracted, as it render9 
the exposure of the diseased part difficult or impossible, and interferes with the 
necessary treatment. 

Phymosis that is acquired bas usually resulted from repeated attacks of infiam. 
mation, or of specific disease in the part, giving rise to solid oodema, or false 
hypertrophy of the prepuce. 

'fhe treatmeut of pltymosls, when not con:zenital, must be conducted in accord
ance with its cause; thus, if resulting from inflammation, that must be subdued; 
if from venereal disease, that must be remedied, when perhaps the contraction 
and elongation will gradually subside. If, however, the phymosis be congenital, 
or if it be acquired, but permanent, it must be subjected to operationi and 
indeed, I think, that all cases of congenital phymosis in children should be 
operated upon with the view 
of preserving the health and Fw. 398. 
cleanliness of the parts in 
after·life. 

Operations for phymosis 
may be conducted on two 
plans; the elongated and con· 
tracted prepuce may be slit 
up, or circumcision may be 
performed. Slitting up of the 

~;~~ce~r wuhneJ::r s:J~~e, i~: =-=~~~~ 
always, I think, an objec. ........~;_-} I~ ~--o..( 
tionable procedure, leaving 
the prepuce of its abnormal 
length, and more or less 
fissured and knotted. In 
all cases I prefer circum
cisioni as the simplest and 
speediest operation, and as 
leaving the most i::atisfaetory 
result. 

Circumci..sion ma.y most con>eniently be performed in the following way (fig. 
398) : -The surp;con draws the elongated prepuce slightly forwards, until that 
portion of it which corresponds to the back of the 
glans is brought just i~ front of tha~ struct~re. lle FIG. :\99 . . 

then seizes the projecting prepuce with a pair of nar
row.bladed polypus-forceps, which he gives to an assist. 
ant, who must hold them tightly. '~'ith o~e sweep of 
the bi:stoury he cuts off all that portion o~ rntegument 
which projects beyond the forceps, which are then 
taken away. It will now be found that he has only re· 
moved a circle of skin, but that the mucous membrane 
lining it, still tightly embr~ces the gla~s; thi: he slits 
up, by introducing the pornt of. a p~1r of scissors at 
the preputial orifice; and then, tnmmmg ?ff ~he angles 
of the flaps of mucous membrane and sn1ppmg across 
the frenum, he turns back the mucous i~1e1~?rane, and 
attaches it to the edge of the eu.taneous rn c1s1on byfi"e 
points of suturei two on each side and one at the frcnum. Before introducing 
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these he will generally find it necessary to ligature a small artery CJn eitl1er side 
of the penis, and sometimes one in the frenum. Union l'eadily takes pla.ce by 
simple dressing, and a very narrow line of cicatrix is left by which the patient 
is by no means inconvenienced. In some cases, I haYe found adhesions between 
the prepuce and the glans which require to be dissected through, but no incou. 
venicnce results from this sliµ:ht addition to the operation. 

If sloughing of the prepuce have occurred, allowing the glans to protrude as 
in fig. 399, circumcision must be practised. 

In parapli!Jmosis the prepuce has been forcibly drawn back beliincl the glans, 
which becomes strangled by the pressure exercised by the preputial orifice, so 
that the parts cannot be replaced in proper relation to one another (fig. 400). 

' 'l'his accident principally occurs in 
F10. 400 boys, or in individuals who have natu. 

rally got a tight prepuce, and who oo 
unconring the gla.ns find it difficult to 
get this part of the organ back aguin. 
This difficulty is speedily and greatly 
increused by the swelling- from conges
tion that is set up in the constricted 
glans. 

The lrealmnit of this condition is 
sufficiently simple. 'l'hcsurgeon should 
first try to reduce the swollen orgun. 
He may often succeed in doing this Ly 

seizing the body of the penis between the index and middle fingers of either 
hand, and then ende:woring to draw tlrn prepuce forwards, at the same time that 
he c::mipresses the glans bet.ween the two thumbs and pu:;:hes it back (fig. 401). 

Should reductions not be effected ill this 
F10. 401. way, the constricted and strangulating prc-

f1~t~;\~r~fi~~r;e~~: ~,~l~i~~ds~~~e ~~u~0~~; 
glans is separated from the body of the 
penis by a deep and narrow sulcus, which 
is especiully evident qn the upper part of 
the organ (fig. 400, a). 'l'his sulcus, 
which is overlapped on one side by the 
glans aud on the other by a fold of in
tegument, corresponds to the inner mar. 
gin of the preputial orifice1 and it is by 
the division of thi~, in which the stricture 
is situated, thut.immediate relief will be 
given. 'l'his operation may readily be 
don~ by drawi?g the glans forwards 1 then 
pnssmg the potnt of u narrow-bladed seal. 

P.el into the suJcu.s Oil the ?orsu~ of the penis, and making a perpendicular inci
blOll about one-t_h1rd of un rnc~ rn length through the integuments at the bottom 
of the gro~Ye. ~irectl_y ~cross •.t. In conseciuence of the greut stretching of the 
parts, the 111c1s10n w1ll 1mmediately gape widely, so that instead of bein('J' lonO'i. 
~~:~~1~1 ~! =~~c;!rar to be transverse, and then reduction of the glu~s m~y 
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Infln1~1mation of the prepuce commonly occurs as the result or local irritation, 
not ~nfr~quently s.e~ up by a gonorrh.ea. When confined to the prepuce, and 
const1tu~rng bal~1ntis1 tha_t structure 1s 1~mch swollen, infiltrated, and reddened, 
o.!¥1 while the rnflammat1on lasts, continues in a state of phymosis. \Yhen 
lhe m?cous membrane ~f ~he. glans is affected us well, constituting posthitis, 
tl~cre 1s a good deal of nntatlon and smarting, together with muco.purulent 
discharge. 

'1'~1c disease _rcq1;1ires to be trc~ted o_n ordinary antiphlogistic principles; the 
contrnued apphcatton of lead lotion, with the internal administration of sal ines 
will generally_ re~ove ~t; but in. many i1~stanecs the most cffoctual plan will b~ 
found to consist rn rapidly swcepmg the rnfiamed surfaces with a stick of nitrate 

~!u~;~v~ £ha:s~:p~s~~nsi~~~weeu them on one side of the frcnum, and carried 

flCl'pes of the glans aud prepuce is characterized by the formation of small 
vesicles or exco:iated poi_nts _upon the m_ucous membrnne of' this region, attended 
by much smartmg and 1tch111g, and chiefly occur-
ring in persons of a gouty habit of body, with an Fig. 402. 
irrit~blc mucous membrane. This sforht affection 
is (Jften Yery rebellious to treatment. '-in many in. 
stances, local means alone will not suffice; for 
though relief may be obtained by powdering the 
part with the oxide of zinc, by using slightly astrin· 
gent and cooling lotions, yet no permanent benefit 
will be derived unless constitutional irritation be 
removed by treatment of a cooling or a.Iterative 
character, modified according to the circumstances 
of the case. 

Hypertrophy of the prepuce not unfrequently OC· 

curs as the result of chronic irritation or disease; 
it is usually of limited extent, and requires no spe· 
cial interference on the pa.rt of the surgeon; but 
in some instances it may become so extensive as to 
demand operative interference. Thus Vidal has related and figured a case that 
had attained such an enormous size, that the organ reuchctl to bcloW the knees, 
and was as large as a thigh. This monstrous :?rowth was successfully excised. 

Warts on the penis have already been dcscribcJ. '!'hey may attain a very 
large size, as in fig. 4.02, and are best treated by excision. 

CANCER OF THE PENIS. 

The penis is liable to cancerous disease, which commonly assumes the schir. 
rhous form, and usually springs from the sulcus behind the glans, and may 
thence invade the neighboring portion of' the organ or the prepuce. It. may 
assume the primary form either of a tubercle, of infilt~·atcd cancer of the glans, 
or of a cancroid ulcer. lt hru; been supposed, and with some show of reason, 
that congenital phymosis ~rcJi~p~se~ to_ the affection, probably by confining the 
secretions, and thus keeping: up 1mtahon of tl~c part. I_lcy found that of _12 
patients with this dieease, who came under lus obsC'rva_t10n, 9_ had congcmtal 
phymosis; and Travers states that the Jews. w!10 are e1rcu~nc1~ed ~re scld<Hn 
subject to this affection. But as they arc a limited co1~mu~11t! rn this countr~, 
and as the disease is rare, we cannot draw any conclus ive rnfcrence from this 
observation. 'l'he affection, however, can occur in indidduals who have not 
suffered from phymosis; of this we bave had several im1tanccs at the University 

College llospital. 
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The progress of tlrn disease is usually somewhat slow; the organ enlarging 
and hardening, without any very great degree of pain. If it form as a tubercle, 
it may, after a time, give rise to a large irregular and sprouting mass, having a 
granular fungous appearance, bleeding with much fetid discharge, enveloping 
and at last implicating the glans, prepuce, &c. Ia other cases it may commence 

~!t~~=~d ttc~r~~~;::~~~1~d o:~1~ ~~;~;ed~r:~~~~!~:a~~lso~~1s~~~=,t~~ f~ttl~~a~~as~s!nod 
allows a. serous feti~ discharge to exude. Ulce:ation then rapidly takes place. 
Sometimes this sc1rrhus appears to be very distinctly localized; but after its 
removal it will always present the character of an infiltrated cancer. It is, I 
believe, always primarily situated at the anterior extremity of the penis, not 
occurring in the body of the organi except as a secondary deposit. 

Cancer of the penis requires to be diagnosed from warts of a fungoid charac
ter. This may usually be done readily enough by comparing the indurated state 
of the malignant, with the soft and lax condition of the non-malignant affection. 
From chancrous induration, the history of the case and the way in which it is 
influenced by treatment, will enable the surgeon to effect a. diagnosis. In in
duratcd plastic effusions into the corpus spongiosum, no pain is experienced, and 
the disease remains in a stationary condition. 

The treatmc11t of cancer of the penis must be conducted on the principles that 
guide us in the malignant affections wherever situated, Yiz. : to remove the dis. 
eased organ, provided the affection is localized, the glands not implicated, and 
the constitution not poisoned. In the case of cancer of the penis, this may 
readily be done by an operation that is simple in its execution and devoid of 
danger. In many cases, doubtless, a return may take place, and that speedily, 
either in the part itself or in the neighboring lymphatic glands; but set, even 
if this occur, it is clearly the duty of the surgeo11 to rid the patient of a loath
some disease, and to put him in a state of comparative comfort for some months; 
the more so, as there can be no doubt that, in some instances, the disease may 
be entirely extirpated from the system, evincing no tendency to return. In 
some of Iley's cases, which continued under his obscrvationi there was no recur
rence of the disease for several years; and I have lately seen a gentleman who 
had his penis amputated for cancer more than twenty years ago, and in whom 
no return has taken place. The fact is1 that we see and hear of those cases in 
which a recurrence takes place; but those patients who remain free from a re
turn of the infection, do not divulge their infirmity; and it is exceedingly rare in 
hospital practice to find a patient come back with recurrent cancer in the stump 
of the penis or the lymphatic glands, which he would certainly do if relapse 
took place. In those cases in which the operation is not suc~essful, it generally 
happens that the disease has already implicated the lymphatic glands. 

Amputation of the penis must always be performed towards the root of the 

~;~:~' :Zt a~ !~J~!cw~~l t~~ca:e~~ :1~1; ~~~eeas:el~s~t t~~e s~~:; ~:;:.~:tr:n~~~s~h~~ 
bone. The operation .may re~dily be done by the surgeon putting the penis 
apon the stretch, drawing tl~c mtegume'1:t well forward, and then severing the 
organ at one. stroke of the b1stoury. It is well not to leave too much skin, lest 
the Hap, fa lling over the face of the stump, makes the search for any bleedincr 
vessels somewhat difficult, and afterwards may pucker inconveniently. '.I.'her: 
are usually five arteries requiring ligature; the dorsales penis, one in ea.ch corpus 
ca,ernosum, and one in the septum. In securing these, trouble is not unfre
quent~y experienced in consequence of the retraction of the stump that is left. 
1.'he liability to this, however,.is l~ssencd by passing a h?ok through the root 
of the organ before the operation is commenced, or by d1rcctinoo the assistant 
to hold it firm ly between the fingers, and then to prevent the retraction of the 
stump, ~hich may othc~·wise dr~w back and be buried almost in the perineum. 
Should it do so and oozrng contrnue, a female catheter must be passed into the 
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u:eth:a ~nd a firm compress applied with a T bandage. During and after 
cicatnzat1on, the urethral orifice has a tendency to contract. This may, how· 
ever,. he_ pr~vented by drawing forwards the mucous membrane, making four 
cu~s m 1t with a pair ~f scissors, and then stitchiug it to the edge of t_he cut 
skrn. If .the amputation be performed hif!h up, this may be somewhat difficult, 
and then it may be safer to introduce an elastic catheter before the operation, to 
perform th~ aruputatio1~ upo~ this, and to lea,·e it in duriog cicatrization. After 
t~e operation, the urrne will not be projected forwards, but always passes 
directly do~vnwards betw~en the legs. Any incom•eniencc in this respect may 
best be a\•01<led by adoptrng Ambrose Pare's advice of adapting a funnel, which 
may b~ made of metal or ivory, to the pubes over the stump, and thus carrying 
the unne clear of the person. 

DISEASES OF THE SCROTU:\I. 

Inflammatory redema of the scrotmn is an erysipcloicl inflammation of this 
region, which derives its chief peculiarity from the circumstances of its giving 
rise to great effusion into, and swelling of the cellular fosue, with a tendency 
to the rapid formation of slough in it, by which the integument may likewise 
become affected to such an extent that the testes and cords speedily become 
denuded. 'l'his disease usually originates from some local source of irritation, 
as fissures, cracks, or urinary extravasation. 

The trf'atme~1t ~o.nsist~ in ~levating the.scrotum, fomenting i~ well, and making 
early and free 111c1s1ons into 1t, more particularly at the posterior and dependent 
parts, with the view of relieving the tension to which the tissue is subjected by 
the effusion into its cells; and Llrns preventing the liability to sloughing. Should 
this occur, the case must be treated on ordinary principles, whrn cicatrization 
will speedily ensue, howe>er extensive the denudation of parts may be; the 
constitutional management must always be conducted in accordance with those 
principles laid down in the first division of this work, and with especial atten
tion to the maintenance of the patient's strength. 

Hypertrophy of the scrotum seldom occurs in this country, though l'!Ir. Liston 
once had occasion to remove such a mass weighing 44 lbs.; but in some tropical 
regions, more particularly India and China, it is of frequent occurrence, and may 
go on until it attain an enormous bulk, forming a tumor nearly as large as the 
trunk, and perhaps weighing 60 or 70 lbs. These enormous growths are of a. 
simple character, and constitute the disease termed elephantiasis of the scrotum. 
Tumors of this kind necessarily require extirpation, and in performing such 
operations there are two points that demand special attention: the first is the 
preservation of the penis and testes, which will usually be found buried towards 
the upper part of the mass, and which may be done if the tumor i!:I of small 
size; and the second is to endeavor to prevent the hemorrhage being of too 
profuse a. character. With this view, the operation ought not only to be per· 
formed as rapidly as possible, but the suggestion made. by l\Ir. D .. Ferrall of 
elevating the tumor above the level of the body, for some time before its removal, 
so as to empty it of its blood, may be advantageously adopted. If the growth 
be very large, it will be bett~r not to make any attempt at _saving the. tes~es or 
penis, which could only be dissected out by a long. and te~lious operation, 111 the 
course of which there would be danger of the patient dyrng from hemorrhage. 

Cancerous or cancroid disease occasionally affects the scroturu, and as it prin. 

~~1~~~~e;~~r:~~~s' cc~17~~?.sT~~r:rtfce~~o~a:~p~:=~s :;~~~~:ifrti,~; tf1~0~~:~a~~;;:i~~ 
the soot lodging in the folds of the scrotum, and 1s a very commo~1 form of 
cancroid disease. It commonly commences as a. tubercle or wart, which at last 
tends to crack or ulcerate, presenting the ordinary characters of cancerou~ 
ulceration. After a time the inguinal and pelvic glands will be seen to he 
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affected, and the patient, if deprived of his covering of soot, will be found to 
be cachcctic looking. 

pr;li1~e~e~~1~te~1~gc~i~i~ftsg~~nd~c~!n~0:it~~lt~~ed~i~~~~1: p;~~~~~g t~~n~~~~~~~~ 
poisoned. rfhe disease has a great tendency to return, and It IS S~ldom that the 
patient long escapes with life when once he has been affected by 1t. 

CHAPTER LX. 

DISEASES OF THE TESTES AND CORD . 

TnE testis may be situated in the inguinal canal, not having properly descended 
into the scrotum, and then may become inflamed, as will presently be noticed; 
or it may become affected in this situation by malignant disease, rendering its 
extirpation necessary. 1'he testis may be met with in other abnormal situations; 
thus, some time ago I saw a case in which one of these organs was situated in 
the }Jerineum close by the anus, and cases have occurred in which they have 
been met with in the interior of the pelvis. The organ may sometimes be 
turned hindside forwards, being retroverted, so that the epididymis is placed in 
front. In a case of this kind that I had an opportunity of examining after 
death a few years ago, the epididymis and vas deforens were considerably larger 
than natural. If a hydrocele form in such a case it will be seated behind the 
testis. 

A painful or irritable conditioA of the testicle may occur without any actual 
disease of the organ; t.he pain being either seated in the epididymis, which is 
the part naturally most tender, in the body of the testis, or stretchin(J' aloncr the 
cord to the loins and groins. It is usually paroxysmal, and is accot~panied by 
great tenderness, and commonly by some fulness of the organ, which feels soft 
and flaccid; but it is difficult to make a proper examination on account of the 
agony that is induced by touching the part. This disease chiefly occurs in 
young men of a. nervous and excitable temperament, and is frequently associated 
with great mental disquietude and despondency, often amounting to ii suicidal 
tendency. 

rl'lie causes are obscure; in many cases the disease appears to be connected 
with a neuralgic temperament, but in others it is associated with some dyspeptic 
disorder, or may be dependent upon local irritation; thus external piles, or the 
pressure of a varicocele, will often give rise to it. 

ev;;!1~t d:::;;; ~~~~~;~!~::iy~ ~~:?r ~~~1~~ l:~:;·ac~~~· we1c11k:o~~~~1~~ri~~es~1~:~ 
d,ependcn.t ~pon .constituti.onal causes, .the tr~atmcnt i~ ~xtremely unsatisfactol'y. 
1:he adm1mstrat1on of tomes, such as iron, zmc, or qumrne, the local application 
o~ sedati\·es, as of atropine ointu~ent, or the ti.nctur~ of aconite, may be of ser
vice. Io other cases, cold batlung or douchmg will be beneficial and in all 
keeping the part supp~rted with a s u~p~ns~ry bandage will be advantageous. 11: 

the event of there berng any Jocal trntat10n, that should be removed; thus 1 
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~ave known the disease cease after the excision of external piles; and when it 
u; conncct~d with varicocelc, proper measures must be adopted for the relief of 
that affection. In extreme cases, Sir A. Cooper recommends castration; but 
such a proceeding is altogether unjustifiable in a. disease that is either constitu· 
tional or dependent on local causes readily removable. 

INFLAMMATION OF THE TESTIS . 

. l?flam/r;wtion of.the testicle, considering the organ as a whole, may be of two 
d1stmct krnds, varying as to seat and as to cause. 'l'hus it may be seated in the 
body of the organ, constituting on·Mtis, or the epididymis may alone be affected. 
As to cause, it may be gonorrheal or not. 

1rhe seat of the inflammation, at the commencement of the disease, depends 
greatly upon whether its cause is seated in the urinary passages or not. Irrita· 
tion in any part of the urethra, whether occasioned by the passage of instru· 
ments, the lodgment of calculi, or the existence of gonorrheal inflammation, 
mually causes the epididymis to be 11rimarily affected, and the body of the 
01gan to be inflamed in a secondary manner. 'Vhen, on the other hand, the 
inflammation comes on from injuries, blows, strains, or other causes acting gene· 
rally, the body of the testis is usually first affected. To all this, however, cxcep· 
tions will often occur, and orchitis may supen•ene as the result of gonorrhea, or 
epididymitis, from a blow; the orchitis in such cases being in all probability a 
kind of constitutional affection, intimately associated with inflammation of other 
fibrous tissues, especially with gonorrheal rheumatism; the inflammation of the 
cpididymis, arising from gonorrhea or other irritation of the urinary passages, 
appearing to result from direct extension of morbid action along the vas 
deforens. 

The symptoms necessarily vary to a certain extent, not only according as the 
disease is of an acute or chronic character, but as it priruarily affects the body 
of the testis or the epididymis. When commencing in the latter structure it is 
the inferior globus that is commonly fir$t affected, which becomes swollen, hard, 
and tender. '!'he disease may be confined throughout to this part, but most 
frequently it invades the whole of the organ, which becomes uniformly enlarged 
and somewhat O\'oid, frequently accompanied by a good deal of effusion into the 
t.unica vaginalis, then constituting the acute hydrocele of Velpeau. As the 
inflammation subsides, the different characters presented by the enlargement of 
the two constituents of the organ again become apparent. The swelling is 
therefore due partly to general enlargement of the organ, but iu some cases to 
inflammatory effusion into the tunica nginalis, which may either be of a. purely 
serous, or partly of a plastic character. 

The pain is always very severe, with much tenderness and a sensation of 
weight, and commonly extends up the cor~ i~1to the groin a.nd loin. It is gene· 

~~l~·~l~;f1~~~sib;~::u t~~~c b;~~.;1~ti1~~ tt1~!t~sx;~n~~~~t~~'t~: 1:1;afi~ob~~1:~ i!1~~ 
often spa;rnodic and paroxysmal, extending up the course of the cord. 'fherc 
is usually a good deal of' swelling and redness o.f the scrotum_, with turgescen~e 
of the scrotal veins, and a congested state of the cord, with sharp pyrex1a, 
nausea, and perhaps occasional vomiting . 

.As the disease subsides the body of the testis first resumes its norrua.l charac· 
ter and shape, the epidid~mis oft~n con~inuiug harden:d and e!ll~rge~ for a 
considerable period. In fact, the rndurat1on that forms rn the ep1d1dym1s may 
assume a somewhat permanent character, owing to the effusion of plastic matter 
into it, leaving a hardened mass, and implicating the whole or a portion of its 
convolutions. 

Subac11.te orchitis usually comes on with the same symptoms, though in a less 
marked form than in the acute variety. The swelling, however, is considerable, 
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though of :.t softer kiDd. When the disease is chronic, the testis often becomes 
permanently enlarged and hardened, assuming an oval shape", being smooth, 
heavy, and uniformly expanded, with a sensation of weight, dragging and severe 
pain, and a good deal of tenderness on pressure. This form of orchitis occa
sionally occurs in old people. 

The treatment of i1~flamed testicle, whether local or constitutional, is essen
tially antipblogistic. Blood should be abstracted from the part by puncturing 
the veins of the scrotum, a far better method than applying leeches, the bites 
of which are apt to become irritated. This little operation may be very effectu
ally done by directing the patient to stand up and to foment the scrotum for a. 
few minutes with a hot sponge, so as to distend the veins; these may then be 
punctured at various points with a fine lancet, and the parts well fomented afte1·
wards, so as to encourage the flow of blood. In this way six or eight ounces 
may be taken in the course of a. few minutes; when enough has escaped, the 
further flow may be arrested by laying the patient down and elevating the 
part. 

'l'hc patient should be kept in bed with the testis raised on a small pillow 
between the th ighs, poppy fomentations being diligently had recourse to. If 
there is much effusion into the tunica. vaginalis, constituting acute hydrocele, 
relief may be afforded by }JUncturing this sac with the point of the lancet. 

'!'he co11stltutional n·catment during the acute stage consists in the adminis
tra.tion of salines and antimony, with hen bane in full doses, so as to giYe a.n ape
rient, a diaphoretic, and a. sedative together; when this begins to net, great 
relief is usually afforded. 

As the inflammation subsides, the treatment must be changed. When there 
i$ merely a swelling and hardness left, with but little pain or tenderness, the 
testis may advantageously be strapped with adhesive plaster, so as to give good 
support and to promote absorption of plastic matter. Fricke of Barn burg has 
strongly recomm<'nded strapping in the acute stage, but I cannot say that I 
ha.ye ever seen any advantage derived from it at this period of the disease, 
though I have many times seen it tried; it has usually appeared to me to 
increase, and sometimes very considerably, the pain in the part and the general 
uneasiness. 

Iu subacute orchitis much benefit is usually derived by a. short course of Do
ver's powder and calomel, with early strapping of the testis . When the organ 
has become enlarged and indurated, as the result of chrouic inflammation, it 
may be advantageously strapped, either with simple plaster or with one com
posed of equal pa.rts of the Emplast. Ammoniaci cum Hydrargyro and soap
plaster; mercury in small doses, more especially th..: bichloridc, being continued 
for some length of time, until the plastic matter i8 absorbed and the hardness 
disappears. 

In strapping a testicle, the scrotum should be shaved, and then drawn tightly 
upwards on the affected side. The surgeon should next pass a long strip of 
plaster, about an inch broad, above the enlarged testicle and round the corres
ponding side of the scrotum, so as to isolate it, as it were. Another strip is 
now passed from bchiud, in a longitudinal direction, over the lower end of the 
testis, and up~ards upon the a!ltcrior .part of the scrotum; and thus1 by a suc
cession of.horizontal and Yert1cal strips, neaLly overlapping ancl drawn tightly, 
the organ is completely enveloped and compressed. 

Abscess, as the result of inflammation of the testis, is of rare occurrence: 
sometimes, however, the scrotum inflames at one point, where fluctuation be
comes apparent, with thinned skin and evident signs of suppuration; a puncture 
should here be made, and the pus let out as soon as formed. Sometimes abscess 
way occur in another way; inflammation is set up in the tunica albuginea, 
adhesion takes place between the testis and the scrotum, abscess forms under 
the fibrous coat, and this giving way, the pus gets vent externally through the 
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i~tegll;ments . Into the aperture that necessarily results, a portion of the secre
ting tissue of the gland sometimes projects, and, becoming inflamed, forms a 
red, granular, and fungous mass, protruding through and overlapping the edges 
of the aperture. The treatment of this condition will be considered when we 
come to speak of the scrofulous testicle. 

Inflammation of the testis in tltc 'i1191ti11al canal may sometimes take place, 
c!e~1 in ~dults, wh~n the organ has not descended through the external ring, 
g1vmg nsc to a. tram of symptoms of a. somewhat puzzling character, and that 
closely resembl~ those of strangulated incomplete hernia, with which, however, 
it must be borne in mind that it may be associated (p. 7fl9). On examination, 
in these cases, a large, irregular tumor, in some parts hard

1 
in others soft., very 

tender to .the touch, and occasioning a sickening sensation when pressed, will 
be found rn one of the groins, in the situation of the inguinal canal. There is 
usually a tendency to vomiting, and some constipation, with coliky pains in the 
abdomen. These symptoms, however, arc generally not very persistent, and the 
constipation readily yielJs to the administration of purgatives. On examining 
the scrotum, it will be found that the testis on the affected side is absent, and, 
on passing the finger into the external ring, the organ can be felt. to be lodged 
in the canal. In consequence of the proximity of' the peritoneum to the in
flamed testis, this membrane occasionally becomes involve-cl in the morbid action, 
and, as the result of the constriction of the tendinou!::I and aponcurotic tissues 
in this situation, sloughing bas occasionally occurred. Either of these condi
tions may lead tu a fatal termination. 

The treatment should be actively antiphlogistic. Leeches must be freely 
applied over the part, and blood should be t.aken from t.hc arm if the patient. is 
young and strong; .salines with antimony being at the same time administered, 
and fomentations diligently persevered in. 

In some cases the infl.ammat.ion of the testis may extend, or the disease 
may from the first be limited to the cellular tissue of the cord, giving rise to 
tumefaction, with a good deal of pain and tenderness along it, and eventually 
the formation of abscess, accompanied by the usual signs of' suppuration. The 
treatment of such a case must. be conducted on ordinary principles-early 
::lischarge for the pus being secured. 

By hydrocele is meant an accumulation of se.rous fluid, formed in connection 
with the test.is or cord. l\lost frequently the fl.md occupies the sac of the tunica 
vaginalis, co.ns.titut.ing a. t~·ue drop~y of ~t; in othe.1' insr:inces, it ap~cars to be 
formed in d1strnct cysts, situated either m connecL1on w1t.h the testis, or upon 
the cord. Hence, hydroccles are commonly divided into those that affect the 

tu~~z:.:~:{~a~j t~t~d i~1:,:c:n~~~~1~a!i~r~~~j occu~ as the result. of a~u~e o.rcbiti.s, 
the inflammation of the testis causrng the effusion of a quantity of hmp1d fluid 
into its serous investment. This, however, is not the kind of hydrocele that is 
commonly 111et with; the fluid so poured out as the resul~ of active infl.a~n~lla
tion, usually becoming absorbed as the part.s recove: their non:nal con.dition. 
The ordinary hydrocele occurs as a c~romc disease, without any signs of .mflam· 
mation of the testicle, or, at most1 slight tenderness of that organ. It 1s most 
frequently met with in indivi<l~als about the middl~ period of lifo, a!1d ~encrally 
in persons of feeble P?Wer, or i.n. those of a cachet1c or gouty coustitut1on, com· 
monly without any evident exc1~rng cause. . . 

In young infants, hydrocele l~ not unfre9u~ntly seen, and lU t?em it m~y 
affect two forms: either the ordinary one, sumlar to what occurs m adults, Ill 

whom the tunica vaginalis constitutes a closed sac filled with fluid; or a les11 
common variety, in which the accumulation of fluid iu the tunica vaginalis 
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communicates, by the persistence of a cavity or canal in the funicular prolonga. 
tion of the peritoneum investing the cord, with the gcn('ral cavity of that rncm· 
brane. 'fhis form of hydrocele is co119e11itul, and the fluid in it occupies the 
same position that intestine does in a congenital heruia. It may readily be 
recognized by the fluid being made to flow back into the general peritoneal 
cavity, by raising or sciueezing the tumor. But although this uwy be considered 
to be the true congenital form of hydrocele in infants, the other nricty of the 
disease also occurs in th('m when but a few days old, and very possibly cnn at 
the time of birth. 

The .wmptoms of hydrocele are tolerably evident. The disease begins with 
a degree of swelling and weight about the testis, which may at first be soft, but 
after a while becomes hard and tense, or it may be so from the very commence· 
mcnt. Whatever its original condition, the tumor soon becomes oval or pyriform 
in shape, being narrowed above, rounded and broad below; it is smooth and 
uniformly lcnsc and hard, often having a semi.elastic feel. It reaches upwards 
along the cord, towards the external abdominal ring, which, however, is never 
invaded by it, and the cord is usually distinctly to be felt above the upper 
margin of the tumor. l\lost commonly the size varies from that of a. hen's egg 
to a. small cocoa-nut, but sometimes it may attain a. considerably greater ruagni· 
tude than this, and will then cause much deformity of the parts, as it reaches 
up close to the external ring, and drags over the penis, causing that organ to 
be buried in it. 

'l'he most characteristic sign of hydrocele is its translucency by transmitted 
~ight . 'l'his may always be detected, by the surgeon grasping the posterior part 
of the tumor with 011e hand, so as to put the integuments on the fore part on the 
stretch, then placing the ctlg-c of' the other hand along the most prominent part 
of the s-welling, and having a. lighted candle held close behind. On making this 
examination, the tumor will appear rrausparent i if, however, th~ walls of the 
sac be thick, or the fluid dark, the transmission of light through it may not be 
perccind unless lhe examination be conducted in a. darkened room. We have 
already seen that the ordinary hydrocelc of the tunica ''aginalis may vary ns to 
size i it may also differ as to shape i in some cases being globular, in others 
constricted in the middle, or of an hour-glass shape. 

The quantity of liquid varies considcrnbly; there is usually from six. to twelve 
or twenty ounces, but l ha\·e known a hydrocelc contain more than one hundred 
and twenty ounces. The fluid is generally clear and limpid, and of a straw 
color; but in very large a11d old hydrocclcs it iuay become of a dark-brownish or 
chocolate hue, owing to the admixture of disintegrated blood; and will then be 
fOund to contain flakes of choleEterinc. The sac is usually thin, but in some 
old cases becomes thick and dense, lined by a kind of false membrane, and 
divided by septa or bands, occasionally to such an extent as almost to separate 
it into distinct compartments. When t_hc sac is thick, and the fluid opaque 
and turbid, there may be considerable difficulty in detecting the translucency. 

'l'hc testis is generally somewhat cnla1_·gcd, especially about the epididymis, 
an~ frequcn~ly slight!):' tcn~er, m~re particularly in the. early stages of the com
plarnt. It is almost rnvanably situatetl at the postertor part of the sac (fio-. 
403), but may !lometin_1es be found towards its anterior part. When this is tl~e 
case, the epididymis will he found turned towards the front, owing to the organ 
Leiug retroverte<l. 

'l'be coverings of a. hydrocele are the same as those of testi~. Besides the 
intcgumental structures, aponeurotic prolongations from the intcrcolumnar and 

cr~~~:tt~:~~t;~!~~~o/1 ~~,r:o:;·;ecf~ ;i~,~~ct~iei1~~~f~~~ ;~l~~;t~~:e!~~~.t~~~;i;~-l)Ily 
the palliative treatment the surg-eon simply seeks to relieve the patient of the 
annoyance induced by the bulk or weight of the tumor; but the curatii:e has 
fur its object the permanent removal of the disease. 
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coo~i~~ 1;~:(~::i~: ~fe~;~;~g c~,7,s~st! ~~etht~o:~~r.°f &h~~~P~~!~;fe b~~~~~: h~: 
F10. 403. Fio. 404. 

ever, will sometimes succeed in effecting a radical cure. Thus, in infants it 
will happen that the application of evaporating and discutient lotions may re· 
move the effused fluid; and indeed it is seldom that any other plan of treatment 
than this is required in young children. The best lotion for the purpose con
sists of one composed of 3j of muriate of ammonia, ,5j of spirits of wine, to 
,5viij of water; with this the scrotum should be kept constantly wetted, and if 
there be a communication with the peritoneum 1 a. truss should be kept applied 

~~e;h~h~u:::~7~ ~};:~led I~ r~~~~!~ ~~r~~ca~~:!1Yy~:1~p~~~ t~a~=~,~~~:~a~Pfr~"n~ 
Cuba consulted me for a small hydrocelc which had been forming for several 
months; I tapped it with a fine trochar, and drew off about five ounces of fluid. 
Thi!! was. followed by a radical cure. This case bears out a remark made by 
Sir B. Brodie, that the few instances in which he had known simple tapping 
produce a. radical cure occurred in West Indians. This simple operation is not 
altogether, however, destitute of danger; I have known an old man die from 
inflammatory oodema. of the scrotum after being tapped. After tapping it 
usually happens that the hydrocelc slowly forms again, attaining its former bulk 
at the end of about three months. 

In tapping a hydroccle a few precautions are necessary, the principal beinR 
to avoid injuring the testis, or i;iuncturing one of the scrotal Yeins. In the 
majority of cases the testis is situated at the back of the tumor, and is consc. 
qucntly altogether out of the ':ay of the tr~char, if' this is introduced as it 
should be, by the surgeon puttrng the antenor part of the hydrocclc on the 
stretch by grasping it behind with his left hand, and then pushing the trochar 
into the lower part of its middle third in front, carrying the instrument at first 
directly backwards (fig. 405 a), but as soon as_ it has perforated the sac, dir~ct· 
ing its point upwards (fig. 405 b). If the testicle has been found, ?n exam ma. 
ation with a lighted candle, to be on the forepart of the tumor, where it may.some
times be felt as well as seen, the hydroccle should be tapped at the ~1de or 
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behind. Before using the trochar, it is well to see tl~at the can~1la fits closely 
round the neck of the stylet, and above all that the instrument 1s not rusty by 

haYing been carelessly put aside after 
F10. 405 use on a previous occasion. 

The curative treatment has for its 
object the excitation of a sufficient degree 
of inflammation in the tunica vaginalis to 
restore the lost balance between secre
tion and absorption; but it is not neces
sary that the serous cavity should be 
obliterated by adhesions between its op
posite sides, though these not unfre
quently take place. The means by which 
the surgeon sets up this inflammation 
arc either by the introduction of a small 
seton into the tunica vaginalis1 or by 
throwing a stimulating injection into 
that cavity after tapping it. W hich
ever plan is adopted, a certain amount 

of inflammation ought to be set up. This is always attended by considerable 
swelling ot .. the testis, and by the effusion of' a fresh quantity of fluid into the 
tuuica vaginal is. As this is absorbed, the part gradually resumes its normal 
bulk, and the disease will probably not return. 

In order that the radical cure, in whichever way undertaken, should be safe 
and efficient, it is neces!;ary, in the first instance, that the disease should have 
been allowed to get into a chronic condition, wore particularly if the hydrocelc 
have been of rapid growth. In order to prevent its attaining too large a size, 
it will he well to adopt palliative tappi ng once or twice before attempting the 
radical cure. Care must also be taken to remove all inflammation and tender
ness about the testis, before having recourse to th is means of treatment. If 
attention be not paid to this, recurrence of the hyd rocele will probably ensue. 
After the proper amount of inflammation has been set up, it will be well to treat 
the patient as if be were suffering under an ordinary attack of orcbitis, con
fining him to bed or to the couch for a few days; indeed, I look upon care in 
the after-treatment as of very considerable importance in securing a favorable 
result to the case. 

The cure by the introduction of a seton, though formerly much employed, is 
seldom practised at the present day, chiefly on account of the danger of exciting 
too much inflammation. It may, however, conveniently be had recourse to in 
the true hydroceles of children, and in some of those cases in which the injection 
fails, if practised in the manner that will immediately be described. 

The tteatment by injecl1·on is the one that is commonly crnployed; it consists 
in tapping the tumor in the usual way, and then throwing a sufficient quantity 
of stimulating fluid into the tunica. vaginalis through the canula, so as to excite 
a proper amount of inflammation in it. The liquids that are employed are 
generally either port-wine or a solution of the sulphate of zinc of' the strength 
of 3i to 3xii, or most commonly the tincture of iodine. If the port-wine or 
solution of the sulphate of zinc are employed, a sufficient quantity partly to 

~~~t:~~nt~: ~~:;~~d~~ ~~ci 1~~~c~f:; f~f;1 o~ne~;~~a~~1~::: ~~!t1:01~:n~~~;\.~~~\':.~d 
for this purpose, and it should be allowed to remain in for some minutes before 
being erncuatcd. 

rrhe tinct~re of iodine, originall! introduced by l\Ir. ~Iartin whilst practising 
at Calcutta, 1s now commonly preferred as a more certarn and a safer mode of 
treatment than any other. It is usually sufficient to inject about 3i or 3ii of 
the pure tincture. It should be left in for a few minutes, in proportion to the 
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amount of pa!n it occasions, and then allowed to escape. A good deal of' in
flammation will usually be set up, on the subsidence of which 1 the cure will be 
found to have been effected. 

Usefol as the iodiue injection is, it sometimes fails in producing n. radical 
cure of hydroeele; this is attributable to two causes: the first is, that in some 
cases sufficient inflammation is not set up to induce that condition of the tunica. 
vagiualis which is necessary for a radical cure. It is well known that when a 
11y<lrocele is radically cured by injection, it is so1 not by any adhesion taking 
pla~e bc~wcen t?e two opposite surfaces of the tunica vaginalis and a consequent 
obhtcrat1on of its ca,·ity, but by the inflammation that is artificially induced, 
exciting such a modification of this membrane as to restore the balance between 
the secretion and absorption of the fluid, by which it is naturally lubricated. 
Now in some cases.sufficient inflammation is not induced by the introduction 
of the irritating flmJ 1 to restore the natural balance between these two functions 
of the membrane; and the tunica vaginalis gradually fills again after the injec~ 
tion, as it would after the simple operation of tapping. It occasionally happens 
that the patient may suffer excruciating agony at the time of the injection, from 
the contact of the stimulating fluid with the surface of the testis, and yet little 
or no inflammation be excited. The amount of suffering, therefore, at the time 
of the operation, is by no means pl'opol'tionate to the amount of consecuti,·e in
flammation likely to be set up. Indeed the reverse would appear to be the case 
in many instances; and I haYc often obsen1ed that in those cases which progress 
most steadily to a radical cure, there is but a moderate amount of pain expe
rienced at the time of the injection. 

'l'here is a second way in which injections would appear to foil; a consider
able amount of inflammation is excited, effu~ion takes place into the tunica vagi
nalis, which, in the course of three or four days becomes distended to the same 
size, or nearly so, that it had attained prcYiously to the operation; but this 
effused fluid, instead of being absorbed by the end of the second or third week, 
remains unchanged in bulk, or absorption goes on to a. certain point, and then 
seems to be arrested; the tunica yaginalis remaining distended with a certain 
quantity of fluid. 

The proportion of cases in which the iodine injection fails to bring about a 
radical cure of the hydrocele is variously estimated by different surgeons; thus 
l\Jr. Martin states that in India the failures scarcely amount to 1 per cent. 
Velpeau calculates them at 3 per cent. I am not aware that any statistics of 
this mode of treatment iu this country have been collected; but the general 
opinion of surgeons would appear to be decidedly in its fa\'Or as bein_g the most 
successful, as well as the safest plan of treatment that has yet been rntroduced. 
In this opinion I fully coincide: but yet I think it by no means improbable that 
the success of the iodine injection in this country might not proYe to be quite 
so great as is generally believe~. I have, during the last f~w yca~-s, ~een a co~
sidcrable number of cases of simple hydroccle of the tunica Yagrnalis, both m 
hospital and private practice, in which a radical cure had not been effected, 
althotwh the iodine injection had been had recourse to hy some of the most 
careful and skilful surgeons of the day as well as by myself. 

There can be no doubt that, as a first remedy, the iodine injection is prefer· 
able to the seton, in the treatment of hydrocelc; but when the injection ~1as 
failed and this from uo want of care on the part of the surgeon, or of attention 
to th~ after-treatment of the case, but apparently from insufficient inflammatory 
action having been set up in . th~ tuni.ca vaginalis to restore th~ lost ~a.lance 
between secretion and absorpt10n m this membrnne, the seton Will, I tlunk, be 
found to be the most certain means of accomplishing our object. It is true 
that several objections may be urged to the use of the seton; it requires mu.ch 
watching and care, and is occasionally apt to excite a dangero~1s ~mount of rn
flammation in the cellular tissue of the scrotum; and these obJections arc to my 

61 



1)62 DHiEASES OF TUE TESTIS A~D CORI.I. 

mind sufficiently valid to prevent our employing it as the ordinary treatment for 
rne radical cure of hydrocele. But it must be rcmembered 1 that the particular 
cases to which I am now alluding are those in which ordinary means have proved 
insufficient to excite proper action, and in which, consequently, it would appear 
as if a greater amount of irritation could safely be borne. Indeed, nothing is 
more remarkable than the difference in the intensity of the inflammation that is 
SP.t up in different individuals by the means that are commonly employed in the 
treatment of hydrocelc. In some cases the most irritatin~ injections may be 
thrown into the tunica vaginalis, or a. seton be drawn through the scrotum and 
left there for days, not only without giving rise to any injurious inflammation, 
but without setting up sufficient action to bring about a cure of the disease; 
whilst in other instances simple tapping may effect a radical cure, or may give 
rise to such an a.mount of irritation as to terminate in fatal sloughing of the 
scrotum. 

'l'he seton that I employ in these cases is composed of one or two threads of 
dentists' silk. It may be introduced by means of a. nevus needle, the fluid of 
the hydrocele being nllowed to drain away through the punctur('S thus made; 
or, far better, by tapping the hydroeele, and then passing a needle, about six 
inches long armed with the seton, up the canula, to draw it through the upper 
part of the scrotum, and then removing the canula, and cutting off the needle, 
to knot the thread loosely (fig. 138). The thread should not be removed until 
the scrotum swells and becomes red, with some tenderness of the testis and 
effusion into the tunica. vaginalis. When these effects have been produced, it 
may be cut and withdrawn, and the case treated in the same way as when the 
radical cure has been attempted by iodine injection, viz., by rest and antiphlo
gistic treatment. 'fhc length of time that is necessary for the seton to be left 
in before sufficient, or even any inflammatory action is produced varies very 
considerably. Iu most instances the proper amount of inflammation is excited 
in from twenty-four to thirty hours; but in other eases it may be left in for ten 
or twelve days, giving rise to but little inflammation, although a radical cure 
may result. 

In this variety of the disease the fluid does not lie in the tunica vaginalis, 
but, is contained in a cyst which projects from the surface of the epididymis or 
testis, and pushes the serous investment of the gland before it. 

'l'hese cysts arc much more frequently found connected with the epididymis, 
than with the body of the testicle. Indeed, Mr. Curling has pointed out the 
fact, that small pedunculated cysts about the size of currants, and composed of 
!L fine serous membrane, lined with tesselated epithelium, are very fre

FIG. 406. 
quently found beneath the visceral tunica 
vaginalis covering the epididymis. They 
are very delicate in structure, contain a clear 
limpid fluid 1 and are very liable to rup
ture. They are met with at all ages after 
that of puberty. According to )1. Gosselin, 
after the age of forty, they occur in at least 
two-thirds of the testes examined with this 
view. Cysts, such as these, may remain sta
tionary, of small size, and not be detected 
during life, being merely pathological pbeno
me~a; they may rupture into the tunica vagi
nalis; or, . they ma.y enlarge and becomA 
~ftvueJ~~ed rnto tumors of considerable mag· 

fL1J fluid of these cysts possesses the remarkable characteristic discovered by 
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~Jr. Liston, of containing spermatozoa (fi,;r. 406); an observation that has been 
fully con~rm.ed b~ many subsequent observers. Though spermatozoa do not 
a.h~ays exist rn this fluid, yet they are usually met with sometimes in small qu:rn
t1t1e~, at others so abundantly as to give a turbid or opalescent appearance. '!'his 
ad~mxture of spermatozoa, with the clear fluid of the cyst is probably due, as 
pointed o~t ?Y l\Ir. Curling, to the accidental rupture of a seminal duct into an 
ulr~ady ex1stm~ cyRt. Spermatozoa. ha,·e also, but very rarely, been found in the 
fluid of an ordrnary hydrocele of the tunica vaginalis, and then probably their 
presence '''?S due to th? rupture of one of those cysts into the tunica vuginalis. 
llence their presence 111 the fluid of a hydrocele may in most cases be consi
dered us characteristic of the encysted variety of the disease. 

The symptoms of enc1sted hydrocele differ in some respects from those pre
sented by the ordinary form of the disease. The tumor of the encysted variety 
b<;iug smull~r, more irregular in shape, and not enveloping the testis completely, 
but being situated behind it, ancl rather in connection with the cpididymis. 

inc~s~:_gt~~~t~~~~!r ~:~si~ffo~rn~n/te~!i~~a1~~fat:u~ro:~t~~!ib~!~~~1.0f &~~~~jc0:ti~: 
by iodrne, though successful in some cases, is not so frequently so in this as in 
the last \'ariety of the ·disease, but usually deseryes a trial; if it fail, the incision 
of the tumor will always effect a cure. 

HYDROCELE OF TIIE CORD. 

Thi.s disease is characterized by the presence of a round or oval tumor, situ
ated on the cord, below or within the inguiual canal. It is smooth, elastic, and 
if of sufficient size may be semi-transparent on examination by transmitted light. 
It can be pushed up into the abdomen, but receives no impulse on coughing, 
and does not alter in size by being steadily compressed. It appears to be formed, 
in some cases, by the funicular portion of the peritoneal investment of the cord 
being imperfectly closed and consolidated at points; though it is possible that 
in other instances it arises as a distinct cystic growth. 'l'hcse tumors may occur 
at all ages, but are chiefly met with in the young, and are not unfrequent 
amongst children. The obliteration of the cyst is best conducted by passing a. 
seton through, or making an incision into it, and letting it granulate from the 
bottom. 

The diffused hydrocele of the spermalic cord consists in the infiltration of it 
with serous fluid, contained in rather distinct cells, and giving rise to an OYal or 
oblong irregular circumscribed tumor, extending below and into the inguinal 
canal. 'fhetreatmentconsists in the application of blisters, or of counter-irritant 
plasters; should the disease prove very troublesome, an incision might be made 
down to and into the swelling, so as to let out the fluid and allow the cyst to 
become consolidated. 

By hematocele is meant an a~cumulatio°: of blo?d i~ the t~nica vaginali~, dis
tending that sac, and compressmg the testis. It ts of two kmds, traumatic and 
spontaneous. The trauma.tic is the most commo~ form o~ the disease, usua_lly 
arisinoo from a blow on, or a squeeze of the testis, by which one of the \"Cills 

rumifJing on the surface of th~ gl~nd is _ruptured and blood poured. into the 
tunica vaoinalis. It may also arise tn tappmg a hydroeele from the pomt of the 
trochar b~ing pushed too directly backwards and puncturing the testis. The 
spontaneous hematocele is a disease of rare occurrence, arising ap_purently from 
the rupture of an enlarged spermatie vein i~to the tuni~a yaginahs. It attai~s 
a larger size, und is altogether a more forn11duble affection than the trau1uat1c 
bematocele. In whatever way occurring, a hematocele slowly but gra<lua!I!' 
increases in size, until it attains about the magnitude of a duck 1s egg, or eYen 
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that of a cocoa.nut. It is seldom that it becomes larger than this, but cases 
are recorded in which these tumors have attained an enormous magnitude. I 
lately operated in a case in which a spontaneous hematocele had existed for six 
years; it was as large as a good sized melon, and contained besides about a 
quart of dark thin blood, a handful of partially decolorized and tough ti.brine, 
the greater portion of which was firmly adherent to the inside of the greatly 
thickened tunica vaginalis in filamentary and laminated masses, with here and 
there nodules interspersed 1fhe whole of the interior of the tunica vaginalis 
dosely resembled an aneurismal sac. 

'!'he fluid contained in the hematocele, when the disease is recent, consists 
of pure blood, but when of old standing, is of a dark and grumous character, 
owing to disintegration of the blood corpuscles. It then usually contains an 
admixture of cholesterine. The blood so effused will continue fluid for years; 
but at last it may decompose and set up fatal inflammatory mischief; in some 
rare instances the tumor becomes partly solidified by the deposit of masses of 
fibrinous coagulum, lining the interior of the tunica. v::iginalis, which ::ire some· 
times decolorized and arranged, as in the case just referred to, and in one 
recorded by l\Ir. Bowman, in a laminated manner, like the contents of an aneu
rismal sac. 

'l'he s,1;mproms of a hematocelc arc generally sufficiently obvious. The occur. 
rence of the tumor bubscqucntly to a blow, strain 1 or injury when tmumatic, its 
gradual increase in size, somewhat heavy but semi-ebstic feel, its pyriform shape, 
and the absence of transparency, together with the freedom of the cord above, 
and the want of impulse in it on coughing, will indicate its true character. 

The treatmc11t of hematocelc must vary with the size and duration of tbc 
tumor. When small, recent, and having fluid contents1 the surgeon may try the 
effect of tapping it, when it is possible that after the evacuation of the blood, 
closure and obliteration of the tunica vaginalis will take place. This happened 
in a case lately under my care, in which, though the disease had existed for 
three years1 a complete cure followed the operation of tapping. Such simple 
treatment as this., however, cannot be depended upon; and it usually becomes 
necessary to lay the sac open, and to get it to contract and to granulate from 
Lhc bottom, wllCn the obliteration of the cavity of the tunica vaginalis necessarily 

results. If ~he tm~10r . were of very large size, 
F10. 407. and the tumca vagmahs much t11ickened, hard

ened and parchment-like1 with adherent and 

~~~~~11~etd~ fi~~in:i~eca:!:~!~oc: n~~f!~~hi~~ssi;l1a~: 
c~;~~b1)~f:hr~~~·a:nr~n;!.~ck n1;~!ss~~;nin fi;:::: 
J~:~_ce of these conditions, and was successfully 

IIematocele of the spcrmallc cord has been ob. 
~er_ved by Po~t, Curling, Bowman and others; 
it is a rare disease, and usually occurs in the 
form of a tumor of considerable mao-nitudc sud. 
denly arising after a strain or some ~'iolcnt 

1
excr· 

. !;~;i;ce.I!x~~:d~e~~!~!~r~l~e :l~~~i1:~~ c:~~;~~1n0~ 
the cord, through the abdominal rmg rnto the scrotum, but it does not surround 
or i';flpl_i~atc the testis, which can. be felt fr~e and movable at its lowest part. 
Ou rnc1srng such a tumor as this, .a quantity_ of b~ood, par~ly fluid and partly 
coagulated~ has been fou~d, soruetm!es contarned 111 a cavity, occasioned by 
the laceration and separation of the tissues of the cord. The most remarkable 
case of this kind on record, is one related by Mr. Bowman, in which the tumor 
after existing for ten years, had attained so enormous a size, that it rcach2d t~ 
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the patclh, antl was so hea''Y as to require both hands and a considerable effort 
to raise it from its bed. In this case, death appears to have resulted from 
decomposition of the contents of the tumor. 

In its early stages, hcmatoce1e of the cord would run considerable risk of 
being confounded with an inguinal hernia. The more diffused character of tho 
swelling, ho~rnver,. its irregular feel and semi-fluctuating sensation, might 
e_nabl~ the dwgnos1s to be made. Ilematocele of the cord may always be clis
tmgms.hcd_ fro1? an a?cumlation of blood in the tunica vaginalis, by the testicle 
~ot bemg implicated m the former case, but surrounded by the fluid in the latter 
mstance. 

th;,~:0~1~:~;t~:~ o:i 1~1~fn~i~~~s~~~~s;0c~~~;~;~t~n:1:~n:r;:~I:~~~10r, turning out 

Varix or enlargement of the spermatic veins, is a disease that is commonly 
met with from the age of puberty to about the thirtieth year, seldom commenc
ing later than this. It usually occurs in feeble incliYiduals having the scrotum 
lax and pendulous, and in some cases appears to have been brought on by vene
real excesses. The spcrmatic \·eins, extending as they do from opposite the upper 
lumbar vertebrre to the plexus pampiniformis, which constitutes the base of the 
pyramidal tumor formed by a. fully developed varicoccle, are necessarily subject to 
considerable outward pressure from the weight of so long a column of blood ns 
that contained within them, to which they may eventually yield, becoming much 
dilated and tortuous. The left spe~matic veins are far more frequently affected 
than the right, partly owing to their compression by feculcnt accumulations in 
the sigmoid flexure of the colon, and partly to the obstacle at the mouth, occa
sioned by their pouring their contents into the left renal vein, at right angles 
to the current of blood fl.owing through that vessel into the vena ea.Ya. The 
right spermatic nins are rarely affected, and never, I bclieYe, without those on 
the left side participating in the disease. In these cases of double varicocele 
the left is almost invariably the most seriously affected, but I have seen excep
tions to this in one or two instances in which the veins on the right side formed 
the largest tumor. 

[A careful study of the anatomy of the parts concerned in varicocele will, 
we think, clearly show, that the frequent occurrence of this disease upon one 
side of the body, and its comparative rarity upon the other, is not in reality d.ue 
to the causes ordinarily assigned. As the result of numerous and careful exanuo
ations of the spermatic veins, upon the dead body, we have shown that at the 
termination of the right spermatic nin in the vena cava, there is always to be 
found a well marked valve, previously undescribcd, formed by the lining mem
brane of the vein, and sufficient to prevent all regurgitation of blood from the 
vena cava. No such valve exists upon the left side, at the point wLerc the left 
spernrntic empties into the renal vein. 

As has been already observed by Nelaton, the true causes of varicoccle are 
as yet unknown. The greater length of ~h~ left spermatic vein is trivial, at most 
but half an inch; and moreover the vem is protected from the pressure of the 
colon by a species of fibrous arch thrown across it, at the alleged poiut of pres
sure. It must be remembered, also, that the disease most frequently orighrntes 
between the ao-es of fifteen and thirty, a period of life during which const1pa.tio11 
is not genernliJ met with. 'Vi th regard to the impeded circulation on the left 
side, Nein.ton remarks, that the obstacle is. more fanci~d than real, siu~e .the 
vein from the testicle cun'CS so as to throw tts contents mto the renal nm 111 a 
direction nearly parallel to the course of the blood in this latter. 

We have bad repeated opportunities of\'.erifying the facts statr,d by the French 

~~rg~~~~i~~l~s ':~a~;li~:: tt~l ~f1c t~~c!~11~: 1~? t~~ !~fv;,i~~:o~~d:~rs~~:1!~ew~L~~::: 
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pointed OlL; and that the frequency of the affection on the opposite side is 
mainly attributable to the absence of any such valvular conformation. We 
would further state that a similar arrangement exists in the ovarian veins of the 
female; and in the opportunities we have had of examining the diseases of the 
veins of the right side, we have always found, either that the valve bas been 
absent altogether, or else imperfect in character.-See .d.nw·ican Journal of the 
Medical Sciences f01· Julu, 1856.] 

The symplorns ofvaricocele consist of a tumor of pyramidal shape having a 
knotted or knobbed feel, owing to the irregularly swollen and convoluted condi
tion of the veins, with its base upon the testis and the apex stretching up to the 
external ring. The swelling increases when the patient stands up, if he takes a 
deep inspiration, coughs, or makes any vi<Jlent exertion . Its size varies from 
slight fulness of the veins to a large mass, several inches in circumference at the 
base. When the patient lies down it goes up to a certain extent, but imme~ 
diately returns to its former magnitude when he stands up again. It is attended 
by a sensation of weight and sometimes of pain, which is occasionally very 
acute, of a severe and neuralgic character, even in the scrotum, the groins, and 
the loins, more particularly when the tumor is unsupported. This pain is 
greatly increased on the patient walking or riding; so much so, that in sorue 
cases he is almost debarred taking necessary exercise, and is prevented following 
any active occupation. Debility of the generative organs, with a tendency to 
seminal emissious, frequently accompany varicocele. 

The dia91wsls of varicocele is always sufficiently easy; ite peculiar feel, its 
broad base and narrow apex, the manner in which it goes up when the patient 
lies down; and l'eturns again when he stands up, are sufficient to distinguish it 
from all other scrota l tumors. From inguinal hernia the disease may be 
distinguished by attention to the test described at page 800. 

The treatment vf varicocele must be conducted with reference to the severity 
of the symptoms occasioned by it, and the extent of the disease. When, as 
is usually the case, it gives rise to but slight inconvenience, palliati\•e treatment 
is fully sufficient; but if, as occasionally happens, the disease is a source of 
very intense suffering, or tends to the induction of atrophy of the testis, or to 
generative debility, with much mental disquietude or bypochondriasis, then the 
surgeon may feel disposed to endeavor to cure the Yaricocele radically. 

The palliative treatment of varicocele resolves itself into means of various 
kinds, having for their object the support of the testis and the diminution of 
the length, and of the consequent pressure, of the column of blood. This is 
usually most conveniently done by supporting the scrotum in a well-made sus
])ensory bandage, or pressure may be made upon the ])art, as well as support 
given, by enclo~ing ~he testis in an elastic bag. In other ca~es, support may 
be afforded by drawmg the lower portion of the scrotum on the affected side 
throug-h a ring made of f;Oft metal, covered with leather. And with the same 
object, the excision of the lower portion of the scrotum has been recommended, 

~~e1~f~g~~l!~et~~,~~~3t!~~s 0~;~1t:n~3~tri~h:sh~l~1~:,t~:o~~:!e~,ei;;~~!:~1~ft ~~~~~~ 
rsn~0~h~~~fy 1;0m~~1~~e~; :~~c1~~~~"~·y tTn~~o;:~;s~:~l~~tti!~ep:%:~n~afreu5~c~~u~~~ 
:;pcrmatic, cord, a~ i~ issu~s from the external ring, will break the length of the 

~1~!~;~;a~!e~!~0c~1~~;:sb::~11~ea~1~k::r~c t~~~sbucre0~r5~~1'~~~1:~~:~~:t~ases, though 

In ~ddition to . these mechanical means, th~ part may be braced by cold 
douchmg, sea-bathing, and the general strength improved by the administration 
of iron . 

. The radical c1~re of varic?~ele .consists i~ th~ obliteration of the enlarged 
rnrns by coropressmg and cxc1t1ng 111flammat10n rn them, on the same principle 
that guides us in the management of varix in other situations. As thes<: 
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operations cannot be undertaken on the spcrmatic nins without very consider
able risk of inducing an undue, and perhap:; dangerous, amount of inflammation 
in them 1 and in the loose cellular structures of the scrotum and cord, they 
should not be had recourse to, unless the disease be a source of very serious 
inconvenience and pain to the patient. The operation for the obliteration of 
the spermatic ''Cius may very conveniently be done by using the ordinary hare
lip pins and twisted suture, as figured at page 472. In introducing the pins 
behind the veins, care must be taken to separate the plexus from the vas 
deferens. This is best done by letting the patient lie down so as to empty the 
vessels, when the ,-as can be distinguished by its firm and corded feel; this 
must be carefully drawn to one side, and there held between the finger and 
thumb of an assist:int. The surgeon then passes the pins between it and the 
veins, and including as little skin as possible, applies the twisted sutures in the 
usual way. Three pins are usually required. A good deal of redness and 
swelling of the scrotum usually ensue, but after the removal of the pins at the 

F10 . 4-08. 

end of eight or ten days, all irritation will subside, and the disease he 
permanently cured. The patient should afterwards wear a suspensory bandage. 

A very ingenious mode of obliterating the veins has been recommended by 
Vidal, and which, a.s it does not induce com1Jression of the skin, and only 

Fto. 409. 
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usual way. A fine sih·er wire is then corried, by means of a needle ha.Ying a 
slit to receive it (fig. 408 b), in ji-ont of the veins, but underneath the inte,!ru· 
ments, being introduced and carried out through the same apertures by which 
the pin is passed. In this way the plexus of vessels lies between the pin 
behind and the silver wire in front (fig. 409). The point of the pin having 
now been removed, compression is made by twisting the ends of the wire round 
either end of the pin, and is gradually increased by the surgeon CYery day 
rolling up the pin so as to twist another turn or two of the wire round it. la 
this way tlrn veins are not only compressed but rolled up and shortened, and 
the process is carried on usually for eight or ten days, until they arc obliterated 
by plastic deposit, without being necessarily cut through (fig. 410). Vidal 
speaks >cry favorably of this plan, not only as effecting the obliteration of 
the veins with less risk of inflammation of the scrotum than attends the other 
method, but as leaving a better result; and I can corroborate his statement, as 
I have of late employed this practice in several cases with very excellent 
results. NClaton has proposed to obliterate the veins of the testis by applying 
the" Vienna paste" in a grooved pair of forceps across the neck of the scrotum, 
taking care to isolate the vas deforens. Inflammation is thus excited, aod this 
extending to the veins these vessels become plugged. 

All solid tumors of the testicle are classed together under the generic term 
of sarcocele, and when these are conjoined with fluid accumulations in the tunica 
vaginalis, are termed liydro-sarcocele. Sarcocele is usually divided into the 
simple, the syphilitic, the tuberculous, the cystic, and the rnaliy11ant: which, 
indeed, comprise so many distinct diseases of the testis, requiring separate 
study. 

1st. Simple sanocele is a chronic enlargement of the testis, resulting from 
inflammatory mischief in the organ. A testicle affected by this disease feels 
hard, smooth1 solid, though perhaps slightly elastic at points, is oYoid in sliape, 
and usually about as large as a d~ck's egg. It is hea\'y1 and but slightly painful. 
The cord is usually somewhat thickened, and, as well as the groin, is the seat of 
}lain of a dragginK character. 'l'he tunica vaginalis not unfrequently contains 
serous fluid lying in front of and obscuring the tumor of the testis, constituting 
the affection termed 11.vdro-sarcocele. The disease can usually be distinctly at.tri
buted to a blow, squeeze, or other injury, by which inflammation had been 
excited in the organ. 'l'he scrotum is always healthy. 

On making a section of a testicle thus diseased, it will be found to be com· 
posed of a. quantity of firm and hard bluish-grey ti.bro-plastic matter, effused 
within the organ and between the tubuli, and also surrounding the gland, often 
in a series of solid and very firm glist.ening layers. In the midst of this, opaque 
yellow !:lpots or masses, cutting smooth and firm 1 will be seen. These ha.Ye been 
mistaken for tubercles, but are in reality masses of plastic deposit that have 
undergone fatty degeneration. 

In the treatment of' this disease, strapping and the administration of an alter
ativc course of the bichloride may be tried. If the testis do not diminish in size 
by these means, or is a source of much inconvenience to the patient, it must be 
removed. 

2d. Tuberculous sarcocele or scrofulous testicle. -This disease, althou"'h occa
sionally met with in individuals otherwise strong and healthy, chiefly o~curs in 
those of a feebl~ or cac~etic constitution, usu~l~y in e~rly man.hood, and is very 
commonly associated with a. tendency to phtlus1s. It 1s essentia.lly characterized 
hy the deposition of tuberculous matter in the testis. These tubercles may 
be infiltrated or encysted, varying in size f~·om a pin's head to a cherry or plum
i<tii!Je. When encysted, they are of a. bright-yellow color, tolerably firm and 
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~!1~~n:;:d:i~;;:rt~~:ng'l~~re~~g~~c;:~:~1c ~~~"~:1~:~~~ ~~~i1' ~~v~~'~·i~:i~~t i~~a:~1:; 
tton, and eventual disorganization of the structure of the testis with which they 
~~~~~~~0~ixcd up, so as to form a pult;lceous cream or cheesy mass of a dirty 

'l'he .symptoms of scrofulous testis are well marked. Tbc patient perceives 
that w1thou.t any very evident cause, or perhaps as the result of an injury, 
gonorrheal rn6arnmat1on, or venereal excesses, the testes gradu:llly and slowly 
enlurg~, often attaining a very considcrnble bulk, and usually becoming at the 

~n~~ ~;:1~1~0~~~~~~s,a~~ei~~~7:ilaf~c:~~;d s~~td bC:t~~;~:/ t~1~~n 1h~~~nl~~·~r~:~i~ o~~:: 
s10nally co.ex1sung. The cpididymis is most commonly the part that is lirst 
affected in this way, though not unusually it is the body of the organ that 
suffers. Though the disease commences in one testis, both almost invariably 
eventually suffer, either simultaneously or successively. One of the nodulated 
masses in the affected .testis usually gradually increases in size, the skin eoYer
ing it becomes red, shrning, and thinned, and at Inst, adhesion fom1s between it 
and the testis, indolent suppuration takes place, 
and on the discharge of" the abl:.cess a fistulous open- Fw. 411. 
ing is left. Through this aperature a. fungus spee
dily protrudes, which grows sometimes slowly, at 
other~ rapi.dly, perhaps attaining a. very consider
able size lfig. 411). As the fungus increases, the 
orc.ra~ atrophies. '!'his fungus is not a. new growth, 
but 1s a granular mass composed essentially of the 
tubuli testis and lymph. It is in the form of a 
pale reddish-yellow granular mass, and is composed 
of' an exuberant outgrowth of the tubuli testis, in
flamed and mixed with lymph and tuberculous mat
ter. If the fungus continues small and firm, it may 
become a very chronic complaint; but, if lar::e, ra-

E;,~~-~~~:v;~:i::::: ~;z:~:~:;;;~~~~t:r:f~~:t\·~t~~;::ough its tissue is :n a great 
measure destroyed, and its structure traversed by suppurating fistula::. Occa
sionally, however, strumous disease of the testis devclopes in a different manner 
the organ enlarging, generally feeling hard ~md semi-elastic, but uniform and 
smooth; in fact, like ordinary sarcocele. In examining such a testis, the strn
mous matter, mixed with dd~riR of tubuli, may Le found filling up the tunica 
vaginalis, into which it ha~ protrndcd, or with which the true envdopes of tbc 
tei:;tis are incorporated. 

The treatment of ~trumous testis, hc_forc the fungus ha~ protruded, must be 
conducted on the general principles la1d down when tlpeakmg of scrofula: alt~r
atives, tonics, especially the iodi<le of iron, with cod-li\·cr oil, and general l~ygte
nic means calculated to improve the health, must be steadily persevered m for 
some len..,.th of time. The best local treatment will consist in the application 
of leechc~ from time to time, followed by discutient iodine lotions, or the iodide 
of lead ointment. 

When the fungus has protruded through one of the fistulous apertures, me~ns 
must be taken to repress or remove this, lest it go on to complete. dcst1:uct1.on 
of tbe testis. If it be of small size, the better pbn will be to .sprmkle .1t with 
the red oxide of u1ercury, and to strap it tightly down with a piece of hut and 

~~r~f~~~g~ed 1!·x~~reg~~! ,~~r::;Y ho~,~~;~:~~ ~:;ea~~i1~~eta~~~,s~~~~~~ ~1:~::~r1::t~:~~ 
to repress the granulations below the level of the surrounding rntegumcnt by 
Sll'•tppiug and pressure. Mr. Syme has recommended that the pres::;ure shouh.l 
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be effected by the integument of the part; an elliptic incision being made 
round the fungus, the edges of this depressed down, and then brought over 
the fungus, and retained there by stitches. This operation I have practised 
with success. 

' 3d. Syphilitic sarcocelr, both in its simple and strumous character, has already 
been considered (page 452)1 to which I would refer the reader . 

..f.th. Cystic disease of the testis, or cystic sarcocele, may be of two kinds, 
simple and malignant; when simple, it is a disease somewhat analogous to the 
cy:stic sarcoma of the breast. The testis becomes murh enlarged, indurated, of 

a yellowish-white and opaque appearance, and studded 
Fw. 412. with a multitude of cysts that nry in size, from a 

pin's head to a cherry, contai11in~ clear, :i.mber-colored, 
or brownish fluid (fig. '112). This affection, consisting 
in the :i.lteration and cou<lensation of the orchitic 
structure, with the formation of these distinct inde
pendent cysts, must not be confounded with the acci
dental occurrence of a cyst or two in a scrofulous 
testis. It is a local affection, and although the organ 
may attain a considernble bulk, it never gint: any in
dication of maligna11cy. 

rl'his affection has been carefully studied by Sir A. 
Cooper, who, with great justice, adverts to the diffi
culty of distinguishing it from other diseases of this 
organ, more especially from hydrocele. The points 
to be especially attended to in distinguishing the cys
tic sarcoccle1 arc its want of translucency, the more 
globular shape of the organ, its weight, and the en
larged and varicose state of' the nins of the cord. 
If there is any doubt, an exploratory puncture will 

resoh-c this, and should always be practised. 
According to ilir. Curling cystic disease of the testicle is the result of mor

bid changes in the ducts of the rctc testis, when of an innocent character the 
cystic disease is characterized by the presence of tcssclated epithelium in the 
cysts, when malignant, by the presence of nuclc:i.tcd cancer cells. In addition 
to th is enchondroma may be met with in both forms of cystic disease, and aJ. 
most i1wariably in old cases of the innocent ~·aricty. 

Cystic sarcoccle requires removal of the diseased organ. 
Occasionally cystic tumors of the testicle are met with, in which the substance 

of the organ is atrophied or absorbed, and its place occupied by one or more 

~a;;k 0~h~~;;;~11ei 0~a~~u:~1 eco0~~~~n;~1~a~~~~rc ~~ ~t~~:c;~0:;f~u:nt~~~1;!is:~n1~e; 
testis that I ha,·e seen was under the care of my colleague, Mr. i\larshall, at 
the hospital. 'fhe diseased orgnn, wh.ich was about the size of an ostrich's 
egg, and felt partly solid and _partly ~UJd, ,~·as ~ound after removal to be com
posed of a large cyst fillcd.w1th an 01ly fluid, like melted butter, wl1ich solidi
fied on cooling. After rcruoval, Mr. i)forshall found that the sac contained 
some footal debris! and was doubtless of an cm bryonic ?haracter. The patient, 
who was about thnty years of age, had been affected wuh the tumor from early 
infancy. 

5th. J.llali[pwnt sarcocele, or cancer of tlte testide, not unfrequently occurs, 
nnd almost invariably assumes the encephaloid character. It is, indeed, a qucs· 
tion whether any other form of cancer ever occurs in the testicle. Dr. Walshe 
n,.,.rees with most observers in doubting the existence of the other varieties of 

;an;~1:enr\~~~1~~:s~i~l~s1~~~t~~mmonly occurs in the first instance in the body 
of that ~rgan, rarely affccti11g the cpididymis primarily. The ordinary charac· 
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ters of cnccphaloid, are always well marked in this affection, whi~h ct·cntually 
assume~ a softened-down, pulpy1 and fungous clrnractcr. Intcrnuxcd with the 

~~1~c~~1~~~:~dh~:~1 %1~~:~~~~~y a~0~~~dcr~~~;:s~:, ~~1t: Ib~~I1i1:v~~l!~~vo~~~~1;\ ;r~~~h f~~.a ~~ 
}~~~~l ~;~~~~~n~~sc~~s~:~,1c;~ f n hi~~c ;:1~dp~n ~~f.~~o:~j~1:i~1: ;l~s~~~11::1i~1/t:~ !~:~ wla.~1~~~ 
dcrg?ing fatty dcg~merntion. ~\ malignant testicle may rapidly attain a very 
coos1dernblc magmtudc, bccomrng as large as a cocoa-nut in a few weeks or 
months. "·hen of this size it is, of cour5e, abundantly supplied by blood-ves
sels; conscqu~ntly the spcrmatic nrtcry and accompanying veins will be found 
a good deal d1latcd. The lymphatic glands in the nei~d1borhood speedily be
come enlarged, those in the iliac fossa especially, as may be a~ccrtained by deep 
pressure in the flank. The inguinal glands do not in general become affecte<l 
until the skin has become implicated by the progress of the disease. It is then 
also that the cancerous cachcxy rapidly develops itself. 

The symptoms of encephaloitl testicle are usually somewhat obscure in the 
early stagcf", although they become clearly and distinctly de\·elopcd as the 

~~:~;i~l:~~?~e:~e;·We~~~~ r:t~I~! !?:bzer:~~~s,1~\'hf~hp~:!ne;~WSj~~~Odlle~~f ~~ 
found to be indurated and enlarged, though preserYing its normal shape. The 
enlargement continues until the testicle attains about the size and shape of a 
duck's egg, being somewhat tense and elastic, but smooth and heavy. As it 
increases in size, which it usually docs with rapidity, it becomes rounded and 
somewhat doughy or pulpy in feel in parts, where, indeed, it may almost be 
semi-fluctuating, though in others it coutiuues hard and knobbed . rrhis alte
ration in feel is 'partly due to softening of the substance of the tumor, and 
partly to it'i making its way through the tunica albuginca. 1'hc scrotum is 
much distended, rctltlened, and purplish, and becomes co,·cred by a net-work 
of tortuous >eins; the cord may be felt somewhat enlarged, hard, and knotty. 
As the disease ad,·ances. the scrotum becomes adherent at some of the softened 
parts, ulceration iakcs place, and a fungus projects, which presents all the 
characteristic si.!?;nS of fungus hromatodes; it docs not commonly happen, how· 
ever, that the disease is allowed to go so far as this before removal. '.l'he pain 
is not nry severe at first, but after a time assumes a lnncinating character, ex
tending up the cord and into the loins. 

The only treatment of any avail in encephaloid testicle, is the removal of the 
diseased organ. This operation is not performed so much with the view of 
curing the patient of his disease, which will probably retur~ in the iliac glands, 
or in some internal organ, but as a means of temporary rehef from the suffer
ing and incumbrance of the enlarged t~sticle. It is t~ercfo:e an opcr:ltion o.f 
expediency, and should only be done rn those cases rn which the .disease is 
limited to the testicle, the cord being free and the lumbar glands not rnvol\'ed .i 
so that if recurrence takes place it may not be a very speedy one. 

OPERATION OF CASl'RAl'ION. 

This operation may be require~ for the various non-malignant affections of 
the testicle, that ha,·e resisted ordrnary constitu~ional and local tre?tmcn~, and 
haxc become sources of great annoyance and discomfort to the patient; rn the 
early forms of malignant disea~e it ma~· also. be a<lrnnt~~cously. practise~. 1'1te 
operation may be performed lD the _followmg.way. '.lhe patient_, hanng l~n.d 
the pubes shaved, should lie upon his back with the legs 3:nd th1gl~s hang1nq 
over the end of the table. 'l'he surgeon should then take lus staud 111 front ot 
the patient between his legs, and grasping the tumor at its posterior part with 
bis left hand, make the scrotum in front of it tense. If the mass to be re
moved be of small size he makes a loogitudinal incision over its anterior sur-
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~~~~lu!;. of Tl~:g~n~~:~~: st00~~~c cc~!;1~1~~c:!e i~~~!~rt~ ct~c~~:i'~~t:r;1:~ti~bd~1~1i~ha~ 
ring, and be carried rapidly down to the l~wer part o~ the scrott.1m: lly a few 
touches with a. broad-bhidcd scalpel or b1stoury, whilst the skm JS kept upon 
the st retch, the tumor is now scparnted from its scrotal attachments and n.1erely 
left connected by the cord, which must then be divided. In some cases 1t will 
be found ad\'antaucous to expose and divide the cord in the fir:.t instance before 
dissecting out the tumor from the scrotum, as iu this way a better command 
over it is obtained. 

The division of the cord constitutes the most important part of the operation, 
whether this be done firl)t or lust; as unless care be taken it may be retracted 

through the abdominal ring into the 
Fta . 413. inguinal canal, where it is extremely 

difficult to follow it, and where the 
cut stump m:iy pour out a large and 
even fatal quantity of blood, infil
trating the cellular tissue, and be
tween the muscles of the part and 
into the flank. 'l'his accident is prc
nntcd by ~iving on :issistant charge 
of the cord before its division, and 
dircctin::r him to hold it tightly be
tween his finger and thumb (fig. 
413), or, wh:tt is better, by 1J3S5ing 
a sharp hoCJk through it, and thus 
fixi11g it. Af'tcr the removal of the 
testicle, two or three arteries in the 
cord will generally require ligature, 
as well as a few bleeding branches 
in the scrotum. Sutures arc not 
required, the edges coming into ap
position of tbcmsekes; the wound 
mm;t then Le lightly drcs~ed, an<l 
allowed to heal by granulation i bag

ing in the lower part being prevented during the after-treatment 
In cancer of the testicle it is of great consequence to di,•idc the cord as high 

up as possible tUr obvious reasons. It will uot, however, be safe to do this oppo
site the n.bdominal ring in the way that has just been described1 as there would 
not be sufficient space for the assi5tant to hold the cord above the part to be 
divided. In such cases as these I have found it :l good practice to expol)e the 
cord by dissection up to the abdominal ring; then to draw it well down and to 

~?~:;de J.\~: :~:~fo:111i: ~~~~111 ~1~'~l~p:~;~a~·~~~t~;e;1~i~~c[i0b~1~,~t ;~~i:,i~l~~ytl~~ ~;:~ 
ration completed as usual; ~he cut stuu~p of the cord may retract into the ingui
nal canal, but cannot bleed if properly tied, and would always be under command 
by drawing upon the whipcord. 'l'his plan of tying the cord, en massr, was at 
one t.imc generally ~do~ted in .all. ca!i-es of castration, .hut is not now commonly 
c111ployed. The objeCt1oa to 1t 1s, that by compreimng the spcrmatic nerves 
with the _lig:;iture the. aftcr-pai? is i~creased; but th~s certainly docs not always 
happen, for rn three mstances Ill which I have done 1t :i.t the hospital, but little 
1min was complained of; and the practice in mnl_i~nant disc:i.se of the tel)ticle 
has the advantage of enabling the surgeon to di"1de the cord at a hi""hcr point 
than . he otherwise coul~; which adva~1tagc is still further increased bJ the parts 
withm and below the liga.ture sloughmg away, and thus eventually carryin•• tho 
section to a. level with the poi11t tied. 

0 
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GENERAL DIAGNOSIS OF SCROTAL TUillOUS. 

is ~~;:u ~~~~~1~~J ~:it~c~?:~ ~~:~~1Ji~c~ft~~11?.1i~fn~~1:s~~e~~b;l~e~n~;.~r;;~nqc:~ 1~¥; 
:i.s~oc1ated '~1th one another, so t~1at much tact and care are required to discri
minate their true nature; thus 1t is not uncom-
won to find a hydrocele and a hcrnia,-a. hydro- Fio. 414. 
cele and avaricoccle,-or, these affections CO· 

existing with a solid tumor of the testicle. In 
other cases again, as in the annexed figure (·!14), 
an encephaloid tumor ma,r co-exist with a hydro
cele of the tunic:i vaginahs, and with an encysted 
hydrocele of the cord. 

Tumors of the scrotum may, in a diagnostic 
point of view, be diYiclcd into two distinct 
classes :-the reducible and the frrtd1t1·ible. Th~ 

:~fe~c~~~u:~011\;Jr:;:leh~}11 !~~1e c~~~~:n!~~~ ~!i~~~~ 
cele_; in all of which the swelling can be made 
to disappear more or less completely by pressure, 
and by the patient lying down; reappearing on 
the removal of the pres.:;ure, or on his assuming 
the erect posture. rrhe mode in which the tu
lllOr disappears ten~s greatly to establish its diagnosis; though the general char
acter of the swcllrng, and the history of the case, afford important collateral 
e,-idence on this point. 

In hernia there are the ordinary signs of this affection, such as impulse on 
coughing, &c. On reducing the tumor it will be found that if.8 return into the 
abdomen is accompanied by a gurgling noise, and by the sudden slip upwards 
of e,·idently a s.olid body. In the other reducible tumors, the Jiminution and 
eventual disappearance under pressure are more gradual, and there is no reduc
tion of the mass as a whole. 

The gradual squeezing out of the contents of a congenital hydrocele, together 
with its translucency, and the early age at which it occurs, will establish its true 
character. 

In the diffuse hydrocele of the cord, there is a uniform semi-fluctuating swell
ing in and near the ring; in wl1ich 1 however, there is no gurgling, &c., no com
plete and sudden disappearance as in hernia. It is also less defi ned, and has a. 
less distinct impulse on coughing. 

Varicocele may always be distinguished by it.., pyramidal shape, and its knotted, 
soft, and irregular foci. After being reduced when the patient lies down, it 
will, when he stands up, fill again, even though the surgeon compress the exter
nal rin(I' with his fingers. This sign, which distinguishes it from a hemia, occurs 
also in l1ydrocele, from which, however, the varicoccle may be distinguished by 
the absence of translucency, the want of fluctuation, and the general fee l of the 
tumor. 

L-reducible scrotal tumors are of v:.irious kinds, such as omcntal hernia, hydro-

~e~:~eht~~~1aot~s~e~~~u~;~ p:~:~onut~n~o~;:ta~1~ ~~:~~~~~~~ ~.~~0~:11~~~;, ;!t t;i~e~c:~~:;~ 
what in the predominance of particular signs; thus the shape of .the tumor 1;; 

usually pyriform in hydrocele, globular in hcmatocele, and oval 111 sarcocele, 
thou(l'h this is subject to much variation. rl'he weight is least in hydrocele and 
grea~st in sarcocele, proportionately to the size of the tumor. 1'he c_h:uactcrs 
of the surface present considerable difiCrcncP.s, being smooth and tense rn hydro-
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cele and hematocele; often irregular, hard or knotted in the other Yaricties. 
The rapidity of the formation of the tumor is greatest in hcmatoccle. 

An frreducible scrotal hernia may be recognized by its irregular fecl 1 its iru. 
pulse on coughing, its occupation of the canal, and by the testicle being dis. 
tiuctly perceptible below it. 

A hgdrocele of the tunica V(l!Ji11alis is always cognizable by its translucency; 
and the amount of opacity conjoined with this will e!lllblc. the surp:eon to dis. 
tingui.sh the degree of enlargement of the testis, and how far there is a sarcocele 
conjoined with it. 

ln henwtl'Jc.ele the tumor is of sudden or speedy formation, somewhat globular, 
opaque, but not very heavy or hard, and smooth upon the surface. 

In sotcoeele generally the tumor is heavy for its size, frequently globular or 
irregular in shape, sometimes knob bed, and wmally attended by a good deal of 
dm~ging pain in the groin, and frequently by some enlargement of the cord. 

'l'he point of most importance in the diagnosis of sarcoccle is to distinguish 
the maliynant from the non-rnaliv11a11t varieties. In the malignant, the rapidity 
of the growth, the softness and the elasticity of the tumor, the implication of 
one testis only, and the early enlargement of the cord with its indurated and 
knobbcd condition are important signs, especially if the disease occur in young 
men. In a more advanced condition, the softening of the swelling at parts, with 
a tuberous condition of the rest, and the occurrence of fungus, with speedy 
constitutional cachexy, will point to the malignant nature of the turner. In 
cases of much doubt and difficulty an exploratory puncture may be made, when 
the contents of the groove in the needle or the fine canula will probably deter· 
mine the character of the growth. In more than one instance, in which there 
was much obscurity attending the diagnosis, I have seen the true nature of the 
disease cleared up in this way. 

CHAPTER LXI. 

DISEASES OF TITE FE~L\LE GENITAL ORGANS. 

SOME of the more important surgical affections of these organs, such as 
vngino.vesical and recto.vaginal fistulre, lacerated perineum, and the various 
forms of ~yphilitic disease to which they are liable, have already been discussed; 
the remaining affections, implicating the vagina1 the uterus, and the ovaries, are 
of considerable practical interest, but as their full consideration would lead me 
far beyond the limits that can be a1Ssigncd to them in this work, I must content 
myself with a brief indication of the principal points deserving attention. 

INTRODUCTION OF TIIE SPECULUM VAGINA:. 

Vaginal specula of various shapes and materials are commonly used by sur. 
geons. When the os and cervix: of the. uterus require exploration

1 
the most 

convenien_t instr~mcnt is certa~nly the cyhndri?al i:eflecting glass speculum (fig. 
415), which, b~rng: coated w~th a. layer of tmfoil, ~overed by India rubber, 
always pre.sents internally a mmor.hkc surface, by wh~c.h a strong body of Jighti 

~~;~r~k~n~;:oa!~e n~~t!~~·~u~~ t~; ;~1~e~a~!t~1cass ~~=t a:i~;1o~~al ~~~a~:a~~-off~:~ 
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specuh should be of different sizes, and may be sometimes advanta,.,eously 
bevelled off at the inne.r end. ~Yhen the wall of the vagina requires e~amina

FIG. 415. 
tion, as rn some operations of 
fistula, a. bivah:e s.reculum (fig. 
416), or a cyhndr1cal one, pro
vided with a sliding side, may 
advantageously be used. These 
n.re generally made of some plated 
metal, or of pewter. 

The introJuction of the specu
lum may readily be effected with
out any exposure of the person, 
under the dress or becl-clothei:i. 
There are two positions in which 
the patient may conveniently be 
placed for this purpose. In the 
fin:"t, she lies upon her back, with 
the nates well raised or brou£?:ht to 
the edge of the bed or couch, her 

~~~;;~~~~.~:~,t~:~uhr~e~~e:t~~:c~:~~ 
or sitting m front of the patient, 
introduees the fore and middle 
fingers of his left hand into the 
vagina, dilates its walls, and passes 
the speculum well greased, gently 
and steadily between and under 
them. 1'his position is the most 
convenient, when caustics require 

F10. 416. 

to be applied, but is often objectionable to the patient, as it appears to entail 
much exposure, though in reality it need not do so. Another mode of intro
ducing the speculum 1 and that which should always be adopted when practicable, 
con8ists in placing the patient on her left side across the bed, with the knees 
drawn up, and the nates near the edire; the instrument is then introduced in 
the same way as before, the surgeon sitting by the patient's side. I n whichever 
way the speculum is used, no force should ever be employed; the patient should 
be placed opposite a. good light, and care should be taken that it be introduced 
fairly to the uterus, the position of which may have been previously ascertained 
by tactile examination. 

INTRODUCTION OF TIIE FEMALE CATHETER. 

The use of the female catheter is often required in various diseases and 
operafrre procedures about the genito-urinary organs of women. It should be 
introduced without exposure by the aid of the touch alone. This may readily 
be done, as the patient lies in bed, under the clothes. The surgeon standing on 
her left side, passes his left index finger downwards between the nymphro unti l 
he feels the projection of the meatus urinarius, immediately above the entrance 
into the vagina; keeping his fin~er just below this, he uses it as a guide to 
direct the point of the catheter rnto the canal. 

DISEASES OF THE EXTERNAL ORGANS AND VAGINA. 

The vulva and the nymphoo are the seats of numerous morbid condition~, 
principally consisti.ng of ~ypertrophy or of verrucous growths from them, or thfJ 
formation of cysts Ill thetr substance. 
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B);pertroplty of tlte labict to a limited extent is not unfrcquently met with, 
Qne labium hanging down considerably below the other. Jn these ca8es it will 
often be found that the enlargement is due to a kind of solid oodema, originally 
dependent perhaps upon a fissure or ulcer of the part. In other cases again, 
large fibro-cellub.r tumors form as outgrowths from the natural structures in this 
region; these may require removal by simple excision. 

LargP condylonwta or oerrim:e are often met with here, as the result of 
gonorrheal or syphilitic discrise, forming at last irregular pendulous masses, 
which require extirpation, either by knifo or scissors. I ha-re had occasion also 
to remove a large 11evus by ligature from this situation, and in fact a}most any 
growth that occurs in the fibro-ccllular tissue may be met with here. 

C'y.~tic tumors are not unfrequently met with in the labia, and may sometimes 
resemble pretty closely the ordinary forms of inguinal hernia, for which, bow
c,1er, their incompressibility, irreducibility, and the absence of impulse on 
coughing will prevent their being confounded. These cysts which require 
remoYa\ by a. little simple dissection, usually contain a dark, turbid, or san
guineous fluid, and sometimes atheromatous matter. Tolerably free hemorrhage 
may follow their rcmo\•al, the excitable tissues of the labia. being cut into. This 
may however always be arrested by pressure and a T bandage. Occasionally 
they project from the inside of the vagina, and then require removal by dissec
tion or ligature, as can be best practised. 

An i'mperforate vog£na is occasionally met with in young children, and occa
sions a good deal of anxiety to the parents. This condition, however, may 
always be \'Cry readily and speedily removed by tearing up the canal as it were, 
by dragging upon its walls in opposite directions and breaking through the 
adhesions, which are little more than epithelial, with the thumb nai\ 1 a. blunt 
probe, or the handle of a scalpel, and then introducing a. small pledget of 
greased lint. 

An imper/orate hymen has occasionally been met with, causing great incon
venience by the retention of the menstrual secretion, which may accumulate to 
an immense extent, and become converted into a kind of chocolate-colored gru
mous fluid; in these cases, incision of the membrane is the only remedy. Occa
sionally the surgeon's advice may be sought by married women, for a rigid and 
only partially perforate hymen, when incision with a llrobe-pointcd bistoury, and 
dilatation with a sponge tent may be required 

.Absence of tlte itlerus and ovaries with imperforatc vagina is occasionally met 
with in women, otherwise perfectly well developed. In such cases as these the 
true condition may be detected by an examination per rectum, and especially 
by the introduction of a catheter into the bladder whilst the finger is in the 
rectum, when the point ?f t~1e i1.1strun~ent will be felt thinly covered through 
the gut. In a case of this kmd rn wluch I was lately consulted, there had been 
monthly epistaxis. No surgical interference can be of any aYail in such cases, 
and an attempt to restore the vagina might lead to the opening of the peritoneal 
cavity. • 

H!Jpertrophy of the clitoris is occ:isi~nally met with; t~i~ organ becoming en
larged, elongated, and pendulous, and m some cases attammg an enormous size. 
Wh.e~ enlarged, i~ may give rise to a good deal of irritation, and require 
exc1s1on, an operation that would probably be followed by rather troublesome 
hemorrhage. 

Removal of the clitoris, even though not much enlarged, has of late years 
been recommended as a means of cure in some forms of erotomania. I per
formed .the oper~tion fo~ this purpose .on a pa~ient of Dr. Ilor~bnigh 's, and found 
some difficulty rn stopprng the blcedmg, which at last required the application 
of the actual cautcry before it could be arrested. 1.'he operation was I believe 
followed by marked improvement in the young bdy's mental condition. 

1'mnorsof ·various /(,inds are met with in the interior of the vagina, springing 
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from its w~lls. These may be of a cystic character, but occasionally true mu
cous polyp1 are fom~d de-pendent and projecting from the side of this canal. 
These .may most readily be removed by transfixing their base by a double wl1ip
cord ligature, and then strangl ing it. In performin"' this operation, however, 
when the tumor grows from the posterior wall, care t~ust be taken to ascertain 
by pr~per ~igital examination, that a portion of the rectum has not been dragged 
down into its base . 

. 1:'rolapsu~ of the an~erior or the posh~rior wall of the yagina may occur, 
g1vmg nse m the fii:st rn_stance to protrus10n of the bladd@r or custotele, in the 
ne~t, to a rectocele; rn either case, but especially in the first, occasioning very 

~~~1:::s a~~~b0r~~~e~~i:e c~r:JJ:r~n:~t~ ~~ro~;;: ~~~~~a~~rd~;o!I;!t~i~~e ~ri~1e: 
are the most marked. These protrusions may be supported by the use of pro
perly constructed belts ~r pessaries. In some cases the surgeon may feel dis
posed t~ undertake plastic operations, havir.g for their object the narrowing of 
the >agmal orifice by freely paring the opposite portions of its walls, bringing 
together the freshened surfaces by means of the quilled suture, and thus pro
curing narrowing of the canal and permanent support to the protruded part. 
The success of such operative proceedings will greatly depend on attention to 
detail. 1'he mucous membrane at the orifice of the vagina should be dissected 
off from about half an inch below the meatus on one side, to a corresponding 
part on the other, in a strip about three-quarters to an inch wide; the dissec
tion being carried well up posteriorly in the fburchette. Two or three deep, 
and as many superficial sutures should be passed; the deep being left in for 
about five, the superficial for seven days. Great attention should be paid to 
cleanliness, the patient lying on her side with a catheter in the bladder commu
nicating with an india-rubber tubfl to carry off the urine, and the bowels con
fined by opium. 

Various discharges connected with the female organs of generation fall unde1 
the obserrntion of the surgeon; these may occur from the external organs, from 
the mucous membrane covering the cervix uteri, or from the interior of the 
cavity of that organ. These discharges, when proceeding from the mucou~ 
membrane covering the external organs or lining the vagina, are frequently, 
though not necessarily, of a gonorrheal character; and then require to be treated 
in the way that has been mentioned at page 876. When of a simple nature, 
proceeding from mere hypersecretion of these parts, astringent injections, and 
attention to the general health will usuaily succeed in effecting a cure. 

·when these discharges proceed from the cervix or the interior of the os uteri, 
they will commonly be found to be dependent upon a chronically inflamed or 
cono-estcd condition of the organ, or upon a papillated, granular, fissured, or 
ulc~rated condition of the mucous membrane, often connected with more or less 
local thickening and induration of subjacent structures. These yarious con
ditions, often of' a very persistent, insidious, and destructive character, have of 
late years beeD fuily recognized by the labors of some of ~he F.rench surgeon~, 
more particularly of Lisfranc, Emery, and Jobert; and in tlus country their 
pathology has been greatly elucidat?d by Sii:opson .and Bennett. To Dr. Ben
net especially is due the great credit of l_iavrng po1~ted out the true rathology 
of various uterine diseases that were prenously but imperfectly recogmzed, and 
of having shown that many of th~ so-~alled fun.ctional diseases of the uterus. are 
in reality dependent on congest1on, rnflammat10n1 and other structural lesions 
of this organ . . . 

These uterine discharges, occurring usually as the result of chrome mflam
mation and its consequences-just as we find on other .mucous surfac~s, ~s t~at 
of the urethra, throat, or eyelids-are attended by ':'"anous symptoms m~1cat1ve 
of local distress, such as pain in the back and thighs, and more espec1.ally 10 

the left groin, with dysmenorrhea and usually a good deal of sympathetic con 
9 . 
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stitutional irritation, terminating in impaired digestioni malnutrition, and ane
mia. It is in tl1is condition of the system that many of the so-called hysterical 
affections are so apt to arise; and the surgeon will often find that the most inve
terate case of neuralgia oftbe joints, the spine, the hip, or the breasts-amau
rotie, and other obscure affections connected with nervous irritation - are 
primarily dependent on chronic uterine disease, and it is only by attacking and 
removing this that he will remedy the secondary mischief. On examining the 
.;ondition of the cervix: and os uteri in these cases, by means of the speculum, 
various morbid changes will be observed in them; the cervix is perha}JS thick
ened, indurated, or knobbed on one side, the os is frequently patulous, and the 
mucous membrane covering these parts will be observed to be erythematousi 
congested, and perhaps excoriated; not unfrequently in a granular condition, 
closely resembling what may be observed in some forms of granular conjuncti
vitis. In other cases, again, true ulceration may exist both upon the cen·ix an<l 
within the os. These ulcers, abrasions, excoriations, or by whatever term they 
may be designated, are unquestionably a. fruitful source of mischief in this 
situation, giving rise to considerable thickening of subjaeent structures, usually 
to abundant muco-purulent discharge and much sympathetic irritation. 1'heir 
charncters closely resemble corresponding forms of disease met with ou the 
mucous surface in other situations, not attended by loss of substance, but by 
the development of small pointed granulations or papillre1 from which the dis. 
charl?'e is poured forth. 

'l'he treatment of these various affections of the uterus bas been materially 
simplified since their pathology has been better understood, and practitioners 
are now generally agreed as to the necessity of the employment of energetic 
local measures for the removal of these morbid states. 'l'o the surgeon who is 
in the habit of managing local disease on other mucous surfaces, and of remov
ing the structural lesions that result from chronic inflammation in other organs, 
the treatment of these cases can present little difficulty, as it is conducted on 
precisely the same principles that guide him in the management of similar 
affections elsewhere. 

'l'he employment of caustics is of essential service in these various forms of 
chronic uterine disease. In cases of simple ulcenltion or excoriation, the nitrate 
of silver in stick applied every third or fourth day will frequently be found to 
effect a speedy cure. For this purpose, the hinge caustic-holder will be found 

a useful instrument (fig. 417). If there be much chronic incluration 
FIG. 417. conjoined with the affection of the mucous membrane, the potassa 

cum calce, fused into narrow sticks, may very advantageously be used. 
In doing this, however, care must of course be taken that the caute
rizing action do not extend too far. llence the surgeon, after 
lightly touching the diseased part, whether this be on the cervix or 
inside the os, should immediately inject some weak vinegar and 
water, so as to neutralize the alkali. After these applications, which 
should only be repeated at lengthened intervals, the patient must be 

0 kept quiet for some time, aod any inflammatory symptoms that may 
be excited, combated in the usual way; it very rarely happcnr;, 
however, that anythin~ untoward will result. 

After the removal of the local disease in the way pointed out, any 
remaining congestion may be got rid of by the application of leeches 
to the cervix. During the time that these local measures are being 
adopted, proper constitutional treatment must be had recourse to, 
with the view of improving the general health on ordinary medical 
principles, which need not be detailed here, but for a full exposition 
of which, as well as for a. vast deal of important information on the 

management of uterine affections, I would refer the reader to the last 
of Dr. H. Bennet's work on the Uterus. 
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'l'h.e v~rious di:pfoteme11ts 00 which the uterus is liable, whether downward!':, 
C?nstltutmg prolapsus, or in the direction of the axis, being twisted, an<l 
e1~he: nlro~·erted or cwtc1.:erted, are causes of much local suffering and con. 
ehtu~i~nal di.sturbance, and commonly require surgical treatment. 'l_'hcr.ic variou~ 
conditions w.ill frc(1uently be four~d dependent on inflammatory congestion of' 
the ~un~us, rn conSC(fUence of which the organ becomes as it were top.heavy, 
and 1s tilted to one side, or descends bodily in the peh·is. 'l'hc treatment, unJcr 
such circumstances, must have reference to the rcmornl of the local tur'"'<'S· 
cencc by the n.pplication of leeches, the employment of astrincrcuts, hip.ba~hs 
n.nd the rccurubeut po~itio1.1; occ:i-sional ly. assisted, pcr~aps, in t,;i.stof .the org:an'. 
by attempts at rcplacrng it by rntroducmg the uterrne sound rnto its cavity, 
or, when it is prolapsed, by supporting it with appropriate pessaries and the 
abdominal bandage. 

Tumors of the uterus are of various kinds. 'fhc most common arc those of 
a fibrous character; these are often of considerable size, and have been found 
weighing many pounds; they may occupy almost any portion of the uterus, 

~~t~:~r~~~~ctt~·~~0i~~~ ~~~~i~1C:itoi~:;5~a~~~o~~c~~~~i~n~ ~~~~~1t~:i~:r~ftl11~c a~~~t 
thirty or forty, and are not very amenable to treatment. In some eascF:1 how
enr, considerable benefit results from attention to position, the occasional appJi. 
cation of leeches to the cervix, so as to lessen the congestion of the organ, and 
the introduction into the vagina. every night of a. ball composed of equal parts 
of strong mercurial ointment, wax, and lanl, or one containing iodine, or the 
iodide.of' lead, with the view of acting as an absorbent on the morbid ti)':sue. 

Pol!Jpi are not unfrequently met with growing from the inner surface of' the 
uterus

1 
usually from the posterior aspect or fundus. These growths arc gene

rally oval or pyriform, smooth, hard, and insensible, and the cause of repcatccl 
hemorrhage; and it is a remarkable fact, that in many cases the most violent 
bleeding proceed>; from the smallest ~umors. In other cases, the tumors of ~he 
uterus are of a soft fibro-cellular, vesicular, or mucous character, attended, hke 
the harder ones, by free hemorrhage. 

per~~c.tre~;;~:n~~~ E:!;fi~ 0te t!~~dui~~~:o~g~e;~c~~:g~~e~e~J1~i~;~1:~'.~fp~~~~~~ 
lit:.tture applied by Gooch1s double canula, which has been variously mod1ficd 
aUd a good deal improved by diffore.nt surgeons. Tl~c ligature should be gra
dually tightened,. and usually ~uts its way .through m from tl.1rce. to fi~·c dnys; 
the tumor swelling, dccompo~mg ~ften with a good deal of .fetid d1sc~rnrgc, 
which requires to be carefully syringed away by means of dilute c:hlonnutecl 
lotions. lt is a useful precaution not to apply the ligature too near the uierinc 
end of the pediclc, ns cases have occu:rcd in w~ich, by so doing, the surg:on 
has !ri\TCn rise to serious and even fatal rnfiammat1011 of the womb. Any portion 
of p~dicle that is left will gradually undergo absorption. . . 

'l'he cauliflower excrescence from the uterus attended by copious d1F:charge, 
is a rare and dangerous affection. The only treatment that appears to be of any 
avail is to draw down the neck of the uterus by rueans of a vulsellum, and then 
to e~cise the tumor with the surface from which it grows. '!'his operation is 
not attended by any very serious hemorrhage, and succeeds in ridding the 
patient effectually of her disease. . . 

Mali[Jnant affcclio11s of the utet!ts usually commence rn.thc form of semhot~S 
tubercle or ulceration of the cervix, attended by the ordmary local and consti
tutional symptoms of this affection; there is much offensive discharge, and 
cancerous cachexy speedily sets iu. . . 

The treatment of these cases must be of a purely palhattve character i the 
administration of opiates and the use of chlorinated lotions must be priucipally 
relied on . Excision of the diseased cervix has been recommended, and wa.:i 
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formerly a. good deal practised; but this is a barbarous procedure, and one 
contrary to every priaciple of good surgery, as it is impossible to rid the patient 
of scirrhous disease by the partial removal of the affected organ, and its com~ 
plete extirpation cannot be thoufrht of. '.l'umors, liowever, of a simple character 
requiring removal are occasionally met with springing from the cervix; they 
must be excised by putting the patient in the position for lithotomy, drawing 
the uterus well down with forceps and removing them with the knife; this has 
been done during pregnancy, and even during parturition, with good effects. 

Ovarian tumors of a cystic character are commonly met with. The cysts 
may bo uni- or multi-Jocular, and vary greatly in the nature of their contents. 
These may be either solid or fluid, - often a combination of the two. If fluid, 
the liquid is usually more or less viscid, albuminous, dark, and Yariously colored. 
Ovarian tumor invariably tends to progress to a fatal termination; in some 
cases, rapidly, in most, gradually, occupying many years in ita course. 

The treatment of ovarian tumor may be conducted :-1st, by medical means; 
2d, by tapping; 3d, by tapping, conjoined with auxiliary measures; 4th, by 
injection; 5th, by extirpation. 

1st. Medical mem1s exercise no influence in curing, and but little, if any, 
in retarding the progress of ovarian tumors. Specific treatment by means of 
mercury or iodine, has always appeared to me to hasten the progress of the 
malady by breaking down the constitutional powers of the patient; and attempts 
at promoting the absorption of the fluid by purgatives, diuretics, &c., are 
invariably unsuccessful. An ovarian cyst is a. rasitic growth, the tissues of 
which are not influenced to increased power of absorption by the action of 
deobstruents on the system generally. The utmost that can be done by medical 
means in such cases, is, to attend to the general health and to support the 
tumor by a belt. 

2d. 'l'appi119 in ovarian dropsy, may be done as for ascites, through the linea 
alba; but not unfrequently the tumor presents more distinctly at some other 
part of the abdominal wall, and may be emptied through the linea serui-lunaris, 
or1 if multilocular, may require the trochar to be inserted at different points 
into its separate compartments. The paracentesis of ovarian cysts should, 
unless the disease be very acute, always be deferred as long as is compatible 
with the comfort of the patient, as it is not only followed by speedy re-accumu· 
lation of the fluid, and often by rapid exhaustion, few patients surviving the 
first operation more than three or four years; but is attended by certain special 
dangers, such as the risk of induction of peritonitis: or possibly even the 
puncture of the bladder, or of a coil of small intestine, which is sometimes 
adherent to the anterior wall' of the ovarian cyst, and may be met with where 
little expected. 

3d. Tupping, co11Joined with other means, has occasionally succeeded in 
effecting a cure of the disease. '.l'hese auxiliary means are of various kinds:
firm pressure i, in~isio_n of the cyst; e~cision of_ a portion of its wall, plugging 
the arerture m it with a tent;_ the m~rod_uct1on o~ a ~atheter or tube; the 
establishment of a ~stulous op.enmg leadmg rnto the rnterior of the cyst, either 
through ~he an~~nor abd?mrnal wal~ or through the vagina, have all been 
adopted m addition to simple tapping; and however much these different 
procedures ~ay vary in detail, they ~re all conducted on one principle, viz., 
that of causrng the gradual contraction of the cyst and the cohesion of its 
walls, a principle of treatment which is only applicable to unilocular cysts, and 
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hence can only be bad recourse to in a small number of, and those the simplest 
cases of O\'arian tumor. 

4th. Tlie injection of tincture of 1°odi11e has, of late, been successfully em
ployed both in this country and on the continent. After the tumor has been 
tapped, from four to six ounces of the tincture should be injected through a 
catheter passed down the canula and left in. In some cases no constitutional 
dis~urb?~ce follows; in othe~s, a. severe febrile paroxysm; and in others again, 
pento01t1s has resulted. Tlus method of treatment has been \'cry successful in 
many cases, and is well deserving a more extended trial than it has as yet 
recei'\'ed. It is only applicable, however, to non-adherent unilocular cysts. 

5th. Ovariotomg. Ovarian cysts and tumors may require romoval, either on 
account of their large size a.nd the consequent incon\'enience occasioned by it, 
or from their rapid growth exhausting the patient, and threatening a speedy 
extinction of life. These operations ha\'e of late years been frequently performed 
wiLh success, and their introduction into surgical practice has been mainly due 
to the labors of Drs. F. Bird and Clay. l\luch discrepancy of opinion has 
existed amongst practitioners as to the propriety of performing these operations, 
which ham been chiefly condemned on the grounds that as the disease for 
which they were performed, was not necessarily fatal, or at all events not 
incompatible with long life, it was not proper to subject the patient to a hazard
ous procedure for its removal; and that the mortality from the operation was so 
high as not to justify a surgeon in performing it. 

With regard to the first objection, it may be stated that ovarian disease is 
attended by very great discomfort and inconvenience in all cases; and that 
it is not generally compatible with prolonged existence so soon as it attains such 
a. size as to require tapping. Mr. Stafford Lee states that of 46 patients with 
O\'arian disease, who were tapped, 37 died, and only 9 recovered; and that of 
the 37 who died, more than one-half did so in four months from the first 
tapping, and 27 out of the 37 within a twel\'emontb, and of these 18 were only 
tapped once. In those who survi\'e, repeated tappings are required, the intuval 
between each decreasing as they a.re repeated. The Recond objection can have 
little weight with any practical surgeon. l111e mortality after ovariotomy is not 
so high as that after many operations, which no surgeon would hesitate for a 
moment in performing. 

Dr.Lyman, of New York, in a valuable essay on this operation, has collected 
from various sources the particulars of 300 cases; and of these the operation 
was completed by the removal of the tumor in 208, or a.bout two-thirds of the 
cases. In one case the result is not stated; but of the 299 cases in which it is, 
120 died, or at the rate of 40 per cent.; of the 208 cases in which the operation 
was completed, 89 died, or nearly 43 per cent. Out of the whole 300 cases, 
therefore, in 119, or 39! per cent., was th.e operation successful in the removal 
of the disease and the recovery of the patient. 

Of the 88 cases in which the operation was a):>andoned, in 68 instances this 
arose from adhesions; in 8 cases no tumor was found j and in the remainder the 
tumor was not ovarian. Of the whole of the cases in which the operation was 
unfinished, 27 died. 

The mortalitv after ovariotomy is increased by the existence of adhesions. 
When these cO'mplicated the operation, 47 per cent. of the cases died; when 
they did not exist, 32 per cent. were fatal. The mortality is greater in early 
life; smaller between the ages of 50 a~d 60. . . 

When we compare these returns w1th the rate of mortality after pnmary 
amputation of the thigh, ~mputati?n at t!ie hip, that ~allowing the ligatur.e ~f 
the innominate or subclavian artcnes, or mdeed even m strangulated hernia JU 

hospital practice, we cannot consider it as of a magnitude to interfere with the 
performance of the operation if other circumstances justify it. 
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It has further been objected to ovariotomy, that it lias not unfrcquently 
happeoed that after the operation lrns been comrucnced, it has been found 
impossible to complete it, owing to the existence of adhesions between the 
tumor and the contents of the abdomen. This objection is certainly a grave 
one; but I believe that with care in examining the tumor, ascertaining its 
mobility during respiration, the existence or not of crackling under the abdo. 
minal wall during the respiratory movements, the absence of connection with 
the utcrns, as determined by finding that organ floating on the introduction 
of the uterine sound, a11d the previous non.occurrence of peritonitis, this mis. 
take is not now so likely to happen ~ formerly, when the liability to it was not 
suspected. · 

It is not my intention to enter into the difficult subject of the diagnosis of 
ovarian tumors. From pregnancy, ascites, tumors of the uterus and omentum, 
enbrgernents of the liver, kidney, spleen and stomach, hydatids, hysterical 
tympanitis, fat in the omentum, stcrcoraceous accumulations, distension of the 
bladder, spinal cmvature, abdominal and pelvic abscesses, the diagnosis has 
carefully to be made, and that this is a. matter of no slight difficulty is evident 
from the numerous eases in which errors have happened and arc constantly 
occurring to most experienced practitioners. It is impossible for the surgeon 
to be too cautious in effecting a diagnosis before he proceeds to open the abdo. 
minal cavity in any supposed cases of ovarian disease. There is, however, one 
form of disease that so closely resembles an ovarian cyst, that I may refer to it; 
it is a dilated state of the fallopian tube, containin~ fluid,- in fact, dropsy of 
that tube. 1.'his condition may generally be recognized by the tumor being of 
moderate size, wholly fluid 1 ha,·ing deep pelvic adhesions, displacing the uterus 
and bladder, and drawing up the vagina into a pouch. The displacement is 
often very remarkable and considerable. I have seen the bladder flattened out 
and drawn up as high as the umbilicus- the top of the vagina above the pubes. 
In these cases the abdominal wall is not so much thinned and expanded as in 
trne ovarian disease. The tumor, which cannot of course be extirpated, is never 
pediculated. 

Operation. - On the day preceding the operation a dose of castor-oil should 
be administered, and on the morning of it an enema, so that the bowels may be 
completely emptied. The room havin~ been raised to a temperature of at least 
75° or 80° P., chloroform administered, and the bladder emptied by the cathe
ter, the patient must be placed upon a table covered with blankets, in such a 
way that the legs hang over the end of it, and the abdomen is fairly and evenly 
exposed. Tl1e surgeon, takinµ; his strmd between the patient's legs, makes an 
incision, about four inches in length, from the umbilicus downwards, directly 
in the mesial line; by a few touches of the knife, the structures, which are 
usually much thinned, are divided along the linea alba, and the abdominal 
ca,1 ity opened. 

1.'herc has been much discussion as to the length to which the incision in the 

:~~~:~ti o~~!r;1\~~\~e3°e~~~a~t:' ost~~~ f1~~~ti!i~l~~~~d r:~:~~n~~:!i~fe ~h:s~f~;~ 
cartilage to the pubes. No definite rule can be laid down upon this point. The 

~1:1~s~fi1~ ~¥:ttenbc0c ~;o,;~~t~op~~l;~s~~1~~nt i~ ~~: ~~1~o~nge 1~~-~~::, ~1~dtl~o:~~~;~ 
rent, it may be readily enough extracted by making an incision an inch or two 
in length, in the mid-line, tapJ)ing it through this, and then drawing the emp· 
tied cyst forwards by means of a vulsellum. If, on the other hand, the ovarian 
growth ?e chiefly solid, a lar_gc1· inc_isio1~, from four to six inches in extent, will 
~e. reqmrcd. Should adh~s1ons ex1s~, 1.t may even be neces_sary to go beyond 
1 llls, though I cannot behove that It is enr necessary to np up the abdomen 
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from the sternum to the pubes, for the removal of any tumor, however large or 
adherent. 

If it be found that the adhesions are so extensive and firm that the tumor 
cannot be removed, it mmit be tapped, and the wound in the abdominal wall 
closed. 

The tumor now c~mes into view: if cystic1 it must be tapped with a large 
trochar :u_1d the fluid enumated. Should this be very thick and viscid, the 
~perture rn the sac may be enb.rgcd with a probe-pointed bistoury, and thus 
its contents let out. In this way the size of the tumor may be so much lessened 
a.s to admit of its more ready extraction. If cystic and emptied

1 
it may now 

perhaps be drawn out through the incision in the abdominal wall without 
~·urther diffi~ulty. If solid 1 or if _the~e be any adhesions, the surgeon must 
rntroduce his ban~, an~ thus assist rn removing the mass, or gently break 
do~n any connections it may have formed with adjacent parts. These will 
chiefly be found at the anterior part, between it and the abdominal wall; 
seldom or ever posteriorly, or to any of the abdominal viscera, except the 
uterus. During the withdrawal of the mass from the abdomen, an assistant 
on either side must press upon the sides of the incision with their hands or 
with soft napkins, so as to prevent the protrusion of the intestines. This some
times occasions considerable trouble, especially if the patient have taken chloro
form and begin to vomit, when it may be necessary to discontinue the operation 
fora time. 

The separation of the pedicle is the next step, and perhaps the most important 
one in the operation. This may best be done by drawing the tumor well forwards

1 

transfixing the pedicle with a nevus-needle carrying a strong whip-cord ligature, 
tying it firmly on either side, and then cutting it across above the constricted 
portion. In doing all this, a few points require attention. Care should be taken 
that the needle docs not transfix: any large artery or vein. '!'his may generally 
be avoided by spreading out or unravelling1 as it were, the pedicle and examining 
its structure before passing the ligature. After it has been transfixed, and before 
the cord is tied, it is well to dissect off that portion of the peritoneal i1wcstment 
of the pcdicle which corresponds to the line that will be constricted by the 
ligature. In doing this great care must, however, be taken not to wound the 
nssels, especially the veins, which are very thin-walled. In this way there will, 
I think, be less risk of peritonitis, as there is less chance of any slough of the 
pediclc falling into the peritoneum; and I attribute much of the success that 
attended the removal of an ovarian tumor, partly solid and partly cystic, weigh
ing about fifteen pou11ds1 which I extracted from a lady, sixty-five years of age, 
to the adoption of this precaution . 

... liter the ligature of the pedicle, it should be divided about half an inch 
above the part tied. If it be cut across nearer the ligatures than this, there will 
be danger of the stump retracting under them, and thus inducing secondary 
hemorrhage, which has proved fatal in no less than 23 per cent. of the deaths 
after this operation. 

The next point in connection with the pediclc is fixing it properly out of the 
peritoneal cavity, so that it may not be drawn back into this, as it always has a 
tendency to do, and thus excite undue inflammation by the presence of the 

~~:!~~~!nat~.;;st~lt~~gi:\~uroh cil~s~h:h:er~,~:r11~::i~:~}nttc i~c7:i~~1 ~~1u~1ie t~~d~~~~~ 
nal wall by a hare-lip 11iu passed across it, about half an inch above its a~gle1 
and, drawing the stump of the pedicle well out of the abd?men through th1~1 to 
retain it there by twisting the whip-cord ligat.ure ~ith ~rh1ch !t has been t~cd, 
in the usual figure of 8 manner, round the pm; m tins way. it cannot poss~l;ly 
be retracted, and there is no chance of any of the slough or ligature falhng rnto 
the peritoneal cavity. 
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The incision in the abdomen must be closed by a series of interrupted sutures 
passed across from one lip to the other, and the abdominal wall must be still 
further supported by broad and long slips of plaster, and a laced napkin round 
the body. 

The after-treatment of the case will require the most careful attention. The 
patient should be kept in bed, in a high and uniform temperature. Nothing 
but ice- and barley- or Seltzer-water should be allowed for several days, and 
opium must be given in sufficient and repeated doses, to keep the system slightly 
influenced by it. The urine must be drawn off thrice in the twenty-four hours, 
but the bowels should be left unrelieved for at least ten or twelve days, and 
then merely opened by an enema. As no solid food should be given during 
the whole of this time, little inconvenience results. If peritonitis comes on, 
it must be treated in accordance with the rules laid down when speaking of 
l!trangulated hernia. 
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Cystitis, 850 
Cystocele, 977 
Cysts, 389 

compound, 392 
rnultilocular, 392 
sanguineous,393 

DEFORMJTIES, 667 
Delirium, inflammatory, 108 

irritative,108 
traumatic, 108 
treo.tmentof, 108 

Determination of blood, 68 
Dio.thesis,hemorrhagic,569 
Dietafteropero.tione,35 

Disa:t~!~~:t~~:~~a~gns, 2~ 
Dislocations, 239 

of nnkle, 268 
astragalns, 269 
carpus,254 
clavicle,247 

compound,244 
congenital,2G5 
of elbow, 253 

finJl;er,259 

Dislocations-continued. 
foot,268 

with fracture, 244 
ofhip,260 

jaw,246 
knee,266 
metacarpus, 258 
metntarsus,271 
pn.telln,265 

reductionof,242 
of scapula, 272 

shoulder,249 
spine,300 

spontaneous,246 
oftarsus,271 

thumb, 2b9 
treatmentof,241 
ofYertebrre,301 

wrist, 257 
Dissection wounds, 138 
Dressing of wounds, 34 
Dro1vning, 308 
l>ura.mater,679 

EAR, diseases of, 681 
Ears, bleeding from, 284 

foreignbodiesin,302 
injuriesof,302 
serousdiscbnrgefrom,284. 

Ecraseur,415 
Ectropium, operation for, 701 
Elbow, dislocn,tion of, 253 

e:z:cisionof,625 
fracturesnear,216 

Emphysema, 319 
ofabdominalwall,327 

Empyemn, 320 
Encephalitis, traumatic, 275 
Encepbnlocele, 679 
Eucephaloid, 400-404 
Enchondromn, 398 
Enterotome, 791 
Entropium, operation for, 701 
Epic!l.nthis, operation for, 701 
Epididymitis, 955 
Epispadias, 948 
Epistaxis, 683 
Epithelioma, 414 
Epulis, 708 
Erysipelas, 366 

causesof,368 
cellulo.r,373 
cellulo-cutaneous,8i0 
contagionof,369 
cutaneous, 370 
e:z:tcrnal,369 
offauces,3i9 

fi.ngera,377 
head,Sii 
infants,3i6 

internal,3i9 
oflarynx, 380 
phlegmonous, 370 
ofpudenda,377 

scrotum,377 
serous membrane, 381 
treatment of, 374 



~~~~;io~d:ri:~tr~ni;3 of, 33 
of n<:trngnlus, 633 

cnlcnneum, 632 
closicle,625 
cuboid,634 
elbow, 625 
foot,630 
grenttoe,632 

ingunshotwounds, 128 
of hip joint, 656 

joints,620 
knee,635 
hnnd,628 
,owerjn.w, 713 
rndius,628 
scnpula,625 
shouldcrjoint,·623 
ulua,628 
upperjn,v,712 
wrist. 627 

E~.,;;tosis, 598 
Euravn~ation of blood in abdomen, 329 

offreces,329 
Eyeball,cancerof,681 

Extirpation of, 681 
injuriesof,303 

Eyelids, operation on, 700 
tumors of, 680 

Eyes, gonorrheal inflammation of, 875 
wounds of, 303 

FACE, injuries of, 301 
plastic surgery of, 692 

False pn<:!!ages, 885 
Fatty tumors,394 
Feet, deformities of, 669 
Femur, frocturesof, 322 
Fever, hectic, 95 

bemorrhage,141 
nftcroperations,27 
surgical,27 

Fibrinc, 90 
Fingers, amputation of, 47 

dislocntionof,260 
encbondromaof, 399 
erysipelasof,377 
fracturesof,221 

Fistula, 3·18 
aerio.1,308 
in air passages, 808 

ano,833 
operntionfor,833 

entcro·vnginal, 848 
inpcrineo,894 
lncbrymnlis, 680 
rectnl,848 
recto·"¥nginal,849 

vesical,8.J8 
salivnry, 302 
urethro·vaginal,897 
urinary, 895 
ve<:ico-vaginnl,897 

Flaps, 38 
Foot, amputations of, M 

conservativesurgcryof,631 
disarticulationof,57 

Foot-continutd. 
di<:locutionsof,268 
frncturcsof,234 

Forceps, artery, 158 
cutting,691 

Forcnrm, nmputntionsof, 51 
frncturesof,21i 

Foreign bodies in blndder, 333 
inbra.in,290 

rectum,384 
vnginn,334 

Fracture~. 185 
nccidcntsintrcnttilentof,197 
ofncctnbulum, 222 

acl'omion,212 
nmputntionsin,203 
nenrnnklc,233 
bndlysct, treatment of, 204 
ofbnseofskull,282 

cnlcaneum, 234 
causesof,185 

disunionin,205 
ofclnvicle,210 
complicated with dislocation, 199 
complicntionsof,199 

compound, 200 
compound, 11J9 

ofleg,232 
trcntmcntof,201 

ofcorncoidproccss,213 
costnlcnrtilages,235 
coronoid processes, 217 

displncemcntin,189 
nenrelbow,216 
offemur,222 

trcatmentof,228 
tingcrs,221 
foot,234 
forcnrm,2ti 
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great tubercle of humerus, 215 
humerus, 213 
hyoidbonc,210 
leg, ~32 
lower end of humerus. 216 
low~r end ofrndius, 217 
lower extremity, 221 
lowcrjnw, 209 
malarboncs,209 
maxillary bones, 209 
nrntncnrpns,221 
nnsnlboncs,208 
neckoffcmur,222 

humcru~, 213 
olccranon,217 
pelvis,221 
patella,230 

re-setting of, 204 
ofribs,235 

sacrum,222 
scapula, 212 

nenrshoulder,212 
signsof,188 
simplctrcntmentof, 192 
ofskull,282 

spinc,299 
trentcdbystnrcbbnndnge,l9i: 
ununitcd,204 
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FrncturC's- continutd. 
ununited, treatmentof,206 
unionof,190 

·rnrictiesof,188 
ofn:rtebrro,2!18 

zygomn, 200 
Frost-bite, 340 
Fungus, cercbri, 290 

ofdura.mntcr, 679 

GALVANICcnutery, 348 
Gnnglion, 66-1 

Gtmg;~~~· n~~;st of circulation, 3M 
nrteritis,4i4 

infractures,197 
infiammatory, 103 

trcntmcntof, 104 
Jincofdemnrcationiu, 104 

scparationin,104 
nftcrligature,174 

cnusesof,li5 
treatment of, 176 

nfteropcrationforancurism, 506 
fromocclusionofnrterics,481 
scnilc,355 

nmputntionin,360 
trcntmentof,3,)7 

spontnueous,355 
trnumatic, lli 

amputation in, 120 
vnrieticsof,353 

Gnstrotomy, 819 
Gl'nu-,·nlgum, 672 
Glands, lymphatic, diseases of, 465 
Glossitis, 702 
Gonorrhea, 866 

complications of, 870 
sequence~ of, Sil 
treatment of, SGS 
in wome11,875 

Gouge forceps, Mll 
Granu\ntions, 100 

\'nsculnrizntionof,100 
Gums, discnsesof, 708 
Gunshot injuries, pedod of amputation in, 

129 
wounds, 121 

nmputationsio, 128 
nperturesof,123 
cxci~ions in, 129 
immedintenttentionto, 125 
pcculiariticsof,12:.! 
symptoms of, 125 
trco.tmcntof,125 

1J£MAT0MA, 393 
Ilnnd,nmput:i.tionsof,47 

conscrrnfrrn surgery of, 629 
dcformiticsof,678 

Jlnnging, trentmcntof, 312 
llo.rc·lip,688 

treatment of, 689 
ITco.d,discnsesof,679 

injuricsof,272 
Rnart, rupture of. 324 

wounds of 323 

Hectic,\);) 
Bematocclcofcol'd, 964 

:-po11ta11cous,963 
trnumntic, 063 

Hcmaturin, 851 
Ilcworrhngc, 141, 149 

lll'l'CStof,150 
in gunshot wounds, 126 

nrterinl,141 
constitutionnleffectsof,li2 
nfteroperntions,27 
permnncntnrrestof, 152 
sccondnry,lil 
secondary, treatment of, 173 
fromi;itumps. treatmeutof,173 
surgicnltrcntmcntof,154 
vcnous,140 

ITcmorrhngicfc,·cr, 141 
ITemotbornx, 319 
llcrnin,766 

nccidcntinopcrationfor,788 
udbcsionsin,787 
cau~cs of, i69 
ccrebri,200 
congcnitnl,802 
director,782 
dinphrngmntic,812 
femoral, 80-l 

dingnosisof,806 
opcrntionfor,807 

iufantile,803 
inflamed, 773 
iuguinnl,7V6 

dingnosisof,799 
operntionfor,801 

irreducible,772 
obturntor,811 
knife,i83 
omcntumin, 787 
opcrntion without opening sac, 79~ 
pcrinc:il,811 
pudentlnl,812 
rndicnlcureof,i71 
reductioninmnss,794 
stntcofintcstincin,785. 
scintic,812 
atnlllp;ulntcd, 774 

dingnosisof,777 
operntionin,781 

stricturein,775 
structureof,767 
tnxi!:!in,778 
umbilicnl, 809 
tren.tmentof,770 
vnginal,812 
vcntrnl,810 

Herninryperitonitis, 784 
Hip,nmpntntionnt, C3 

i:tafo:tics,66 
disense,650 

trcntmentof, 655 
Ynrieticsof,652 

dislocntionsof,260 
joint,exci!°'ionof,657 
rhcnmnticnrthritisof, 659 

Horns, 890 
Hospitnlgnngrene, 361 



0 Housemnid's"knec, 662 
Humcru;o, frnctures of, 213 

lower end, fracture of, 216 
Hydatids in boue, 600 
Ilydl'nrthrosis, 608 
Hydroccle, 9S7 

cougenital,958 
ofcord,963 
co,·eriugsof,958 
diffused,ofcord,963 
encysted,962 
rndicnl cure of, 960 
spcrmn.tozoain,963 
tnpping,9•39 

Hydrophobia, 13-l 
Hydro~nrcocele, 968 
Hymen, imperforatc, 976 
Hyoitl bonc,frn.cturcof, 210 
Hypospn.dins, 9-18 

IcE as nn nnoo~thetic, 33 
Jmpotcncc.872 
Iucisions,34 
Increased,·nscuhl:rnction,67 
Inflammntion, 68 

ncth·e, treatment of, 78 
ndhc!li\"e,89 
:i.sthenic,87 
bloodlettingin,80 
cnu-;csof,77 
changes of blood in, 70 
chronic,treahnentof,83 
congulntionofbloodin,71 
coldiu,rn,s2 
curntivctreo.tmcnt, 79 
durntionof,77 
cffectsof.i3 
effu.give,88 
extensionof,77 
fomentntionsin,83 
gnngrcnous,103 
gangrcnous,arrc!ltof,104 

enusesof,103 
trutmentof.10-l 

guides to bloodletting, 80 
hcntin,82 
local bleeding in, 81 

signsof,72 
lowtrcntmentof,87 
mercurials in, SO 
mct.'\st:i.c:is, 76 
phenomena of, 69 
preventivetrcn.tment of, 78 
puncturesin,81 
secondnry,formsof,88 
stateofve!<selsin,69 
stimulants in, 85 
suppura.tive,92 
symptoms of, 71 
termination of, 76 
ulcerntive,97 

Infl.:i.mm::i.toryeffusions, 88 
feycr,74 

lnjury,cffcctsof,106 
laseets,stingsof,132 
Instrumeuts, nmputn.ting, 37 
lnte!>tiues,obstru.:tion!!of,813 

Intestine-eontilmtd. 
et11.teof,inhc1·nin,786 
wounded, treatment of, 329 
wouudsof, 3:!7 

inheruin,788 
lritis,syphilitic,451 
Irrign.tion,modeofapplying,79 
lesucs,85 

JAw, dislocations of, 246 
fracturesof,209 
lower, diseases of, 713 

excisionof,713 
necrosisof,593 

subluxo.tionof,2-l'i 
uppcr,cxcisionof,712 

discasesof,709 
Joints, diseased, amputation in, 637 

disen.«esof,607 
excisionof,G20 

in gunshot wounds, 128 
false,!!01 

trcatmcntof,206 
hystcricn.l.GGG 
inflo.med.ineisionsinto, 616 

treatment of, 615 
inflammationof,610 
iujuriesof,::!36 
loose cartilages in, 638 
neuralgi:\of,639 
stilf,618 
struwous,diseaseof, 617 
tmumatic:ll'thritis,2;i8 
wounds of, 237 

KNEE, nmputationnt. 61 
anchylosisof,G73 
compound dislocations of, 267 
contrnctionsof,G72 
deformities of, 673 
dislocationsof,266 
excisionof,635 
stiff,forciblecxtensionof,674 
subluxationof,267 

Knot, clovehitch,242 
rcef,158 

LABIA, cystic tumors of, 976 
hypcl'trophy of, 976 

Lachrymal gland, extirpation of, 681 
sae,punctureof,680 

LarynEdtis, i22 
ccrlemntou~, 724 

Lnryngotomy, 734 
advautngesof,738 

Larynx, chronic irritation of, 724 
diseasesof,i22 
erysipelnsof,380 
nervousnffectiouof,731 
tumors in, 732 
topical medication of, 726 
ulceration of, 730 

Leg, amputation of, 59 
frnctureof,232 

Leueorl'hca, 977 
Lignture, 156 

accideutsafter,171 

il91 



Lign.ture-continued. 
inaneurisms,497 
npplicntionof,157 
immedirde effects of, in arteries, 160 
introductionof,156 
kinds of, 157 
mode of tying, 158 
inncvus,567 

Ligntures, 39 
Limbs, artificial, 40 
Lip, cancer of, 691 
Lipoma, 395, 684-
Lips, diseases of, 687 

fi.ssuresof,687 
hypertrophy of, 687 
tumors of, 687 

Litbechlsy, 946 
Lithotomecncbe, 931 
Litbotomy, 910 

dnngersin,924 
bilatcrnl,930 
cnusesofdeathnfter,924 
inchildren,920 
difficultiesof,920 
hemorrhngein, 923 
hi.ternl,911 
instrumehts, 911 
andlitbotritycompnred, 941 
Marian, 929 
medinn,928 
medianandbternlcompared, 929 
suprn-pubic,927 
in women, 947 

Lilhotrity, 933 
accidentsof,939 
casesrequiringit,934 
instruments, 935 
stagesof,937 
in women, 947 

Liver, rupture of, 326 
Lung, hernia of, 322 

wounds of, 318 
Lupus, 459 

exedcns,460 
non-exedens,459 
structureof,460 

Lymph, 89 
development of, 89 

Lymphatic glands, diseases of, 465 
Lymphatics, diseases of, 464 
Lymphatitis, 464 

MADnnimals,bitesof,134 
Mollitiesossium,594 
Melanosis,400-405 
Mercury in syphilis, 431, 442 
MetCLcnrpus, amputation of, 50 

dislocationof,258 
Metntnrsnlbones,nmputation of,64 
l\lcto.tnrsus,dislocationof,271 
"Miner's'' elbow, 662 
Mortification,352 
Mummificntion,352 
l\Iump~. 740 
Muscles, disensesof,665 

injuriesof,183 
rupturesof,183 

NA1ts,disea.sesof1 457 
ingrowing, 458 
removal of, 458 

Necrosis, 585 
ofspecialbones,592 
in stumps, 40 
syphilitic, 451 

Neck, hydroceleof, 742 
tumors of, 741 

Needles, extraction of, 131 
Nervcs,inftammationof,5i3 

injuriesof,140 
Nevus, 565 

treatment of, 566 
Necrosis forceps, Mn 
Neuralgia, 571 

ofjoints,639 
Neuromn, 573 
Nipple, cracked, 746 

diseasesof,746 
Nodes,450 
Nose, cancer of, 684, 686 

diseasesof,683 
gonorrheal inflammation of, 874 
pol.rpi of, 684 
restorntionof,695 

Nostrils, foreign bodies in, 302 
plugging of, 683 

OnsTB.UCTION, intesti nal, 813 
<Edemn, iutlammatory, 377 
<Esophagotomy1 318 
CEsophagus,disca.sesof,720 

injuriesof,319 
structureof,720 

Olecranon, fracture of, 216 
Omentum, state of, in hernia, 787 
Onychia, 457 

malignant,458 
syphilitic,447 

Operation, Amussat's, 820 
Anel's,498 

fornneurisms,497 
blepharoplostic,700 
forcnncerofbreast,761 
cn.ries,584 
ofcastration,n72 
causes of death after, 27 
cbeiloplastic,699 
ofexcision,620 
hemorrhage a.ftcr, 27 
forhernin,781 
Uunterinn, 498 
forimpermenblcstTicture, 890 
on lower jaw, 713 
fornecrosis,590 
permcnblestricture,887 
Petlt's, 79~ 
prepnrationsfor,29 
rhinoplastic,G94 
ontongue,705 
ofresection,620 
resultsof,25 
inscrofuln,424 
sbockafter,27 
ontumors,416 
Taglincotian, 695 



Opcration-eontinutd. 
treatmentof,aftcr.35 
on upperj:lw, 112 
vngimll th;tulre, ts\J7 
for,·nricoseveiu!>.,471 
Wnrdrop's,499. 532 
on windpipe, i 31 
Wiitzer's,7il 

Operations, 25 
Ophthnlmia, gonorrheal, 8i3 
Orbit, injuries of, 303 
Orcbiti~, 955 
Q,;leiti!,, 5iQ 
Usteo·nneurism:i,004 

cnncer,601 
Ostcomnlacia, 594 
O.steo-myelitis, 580 
Osteo-pyelitis, 580 
o~teotrite, 584 
Otitis, 681 
Ovaries, dropsy of, 980 

treatmentof,980 
Ove1·laying, 311 
Oxygen, use of, in asphyxia, 311 

P.\L.\TE, fissures Of, il.j 
Pahnarnrcbes, wound,, of, 181 
Parotill, diseases of, iJO 

duct,divisiouof,:J02 
tumors of, i40 

Patella, dislocations of, 265 
fracturesof,231 
nccro,..isof,593 

Pelvic Yi~cera, injuries of, 33:! 
Pelvis, fractures of. ~21 

injuries of, 3~5 
necro.,isof.592 

Penis, ampntntion of, 95:! 
cancert-f,951 
cl i sea~~:i of, 9-18 
berpesof,951 
warts on, 9-:>1 

Pericarclium, tapping the, iG5 
Perinea! section, 890 
Perincum,Jacerationof,335 
Periostitis, 5i9 

syphilitic,4.:>0 
Peritonitis, herniary, i84 

ery.sipefo.tou<>.381 
traumatic. 332 

J'hu.gedrena, :-!Lil 
Phnryngotom~·. 318 
Plw.rynx, di8cas~s of, 720 

scn.ldsof',316 
i'blebiti!ll,4fli 
Phymo~i!'I, !)18 
!'iles,835 

cau~tics in, 844 
operationfor,843 
treatment of, 8.Jl 

Pla11.tcrl', 11-! 
p[a.,ter or Pnris bandage, in frncturCI!, 107 
Plnsticsurgery, 692 
l'neumoccle1 322 
['neumonin, trnumatic, 320 

l'oly~~·c:~i?1~, 9i9 

(;3 

Polypi- cv11timud. 
nnl<nl,G8.J 

Postl1itis, 951 
Paraphymo'li~, 950 

opcmtionfor,050 
Prepuce, disen~e of. \Jl8 

hypertrophyof,U51 
P ressure in hcmord111g(', 155 
Probnng, for lnr_rnx, 7~5 
Prolnpsusnni, 815 

operntionfor,tH7 
Prostate, nbscel<'IOf, 8Ji 

cnncerof,865 
chronic, infhmmationof, 858 
disen..,esof,85i 
hrpertrophy of, 859 
inll:lmnrntion of, 85i 
scctiouof,inlitbotomy,915 
stonein,tl33 
tumorsof,8.39 

Ptosis, operation fur, iOl 
Purulent i11jectio11~, 382 
Pus, 92 

clrnrnctcrsof,04 
dia~nosis of, 94 
withi11cra11iuru,2ii 

Pyemin. 382 
onmesof,384 
chnngcsofbloorlin,384 
treatment of, 386 

Pyrexiu, i4 

RABIES, 134 
Radius, excision of, G28 

fracturesof,!:!18 
impacted fracture of, ~18 

Ranuln, 707 
llectocele,977 
Rectum, cancer of, 828 

mnlformn.tionof,823 
stricturcof,825 

Resection of bones, 620 
innccrosis,592 

Resections (seeExcbions) 
Respiration, artificial, 310 
Rheumntism, gonorrheal, 8i5 
Rbinopla~ty, 69.J 
Ribs, fractures of, 235 

necrosis of, 6!)3 
Rickets, 503 
Rupture of abdominal organs, 326 

ofblndclcr,332 

SACRO·lf,JAO cliscnsc, C·l5 
Sacrum,frncturcsof,222 
So.livary fistula, 30'.! 
So.rcocele, 9G8 

cystic,970 
malignnnt,9i0 
strumous, 91)0 
syphilitic, 452 

Sarcomntouslumors, 39·1 
Saw, Butcher's, (i23 

for nccro!!i~, 691 
Saws, amputnting, 38 
Scnbbing,111 
Scalcl'I, 335 

99; 
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::iculds-eontinutd. 
ofpharynx,316 

Scalp,contusionsof,280 
cxcoriationsof,282 
cxtrav11.i<ations under, ~81 
injuricsof,280 
wounds of, 280 

"i:apuln,excisionof,625 
frncturcsof,212 
lower end of, dislocated, 2i2 
necrosisof,592 

~"ur!I, IOl 
::\l·irrhus,400,402 
:Scrofola,418 

causcsof,422 
operationsin,425 
treatment of, 423 

Sc1·0Lum, cancer of, 953 
diseascsof,953 
erysipelasof,3i7 
hypertrophy of, 953 
inflammatoryredcma, g;)::: 
tumorsin,di:1gUl)sisol !Ji3 

Serre·fine,114 
Seque:otrum, 587 
Seton~, 85 
Shock,106 

chloroformin,32 
nfleropcratiOn!<,27 
treatment of, 107 

Shoulder, amputation of, 52 
di!<locntionsof,219 
fracturcsabout,212 
joint, ~xcision of, U:.!2 

Sinus, 348 
Skin, cancer of, 462 

surgicaldiseuse:;of,450 
syphiliticdiseasesof,.J.JG 

Skin, tumors of, 4.JS 
ulcersof,458 

Skull, base of, fracture of, 28! 
coucussionof,282 
depressedfrncturesof,286 
e:r.travasationwithin, 292 
frncturesof,282 

bycontre-coup,283 
injuriesof,282 

~i1::;1t:rr~~c~r:r~,~~~ ~~·3 286 

Sloughing phnge~renn, 361 
Sloughs, aepamllonof, lOt 
Snnke-bites, 132 
Soundingforstone,errorsiu,909 
Sounds,007 
Specu!umnni,829,845 

vnginm, 075 
Sperm11.torrhen. 872 
Sphncelus,352 
SpinrLbi6da,6.J9 

ventosa,599 
Spinalcord,divisionsof,297 

wounds of, 297 

Opi11~~i?i1~:~1;,r6~(,rvature of, 64(1 

concussionof,296 
diseasesof,640 
•lislocationsof,300 

Spine-continufd. 
frncture!\of,200 
injuriesof,296 
laternlcurrntureof645 

Splints, use of, 194 
Sprnins,18::1,236 
Squint, 667 
St:i.pbylornphy, 716 
Starch bandage, in fractures, 1 ~JJ 
Sternum, necro~is of, 592 
Storuach,ruptureof,326 
Stomn1itis, 3G·l 
Stone in bladder, 899 

causesof,905 
ency.~.ted, 905 
inkidneys,003 
operntionsfor,OJO 
inprostate,933 
secondary, 9.J5 
soundingfor,907 
spontaneousruplureof,904 
struclureof.UO'.! 
symptom<> of. f"llti 
inurethra,932 
in women, 94G 

Strnins,183,GG5 
Stricture,complicationsof,891 

ofurethrn,8i6 
Stumps,struclureof,40 

aneurismsof,41 
conicnl,41 
degencrntionof,42 
clrcssingof,3!) 
fatty, 4:! 
mnlignnnt,42 
morbid conditions of, 40 
necrosisof,41 
neuralgic, 41 
secondnryhcmorrhngefrom, 173 
spasmodic,41 
strumous, 42 

Styptics,155 
SnJ)purntion, 92 
Surgeon, respon~ibilities of, :!8 
Sutures, 34, 113 

bended,11·1 
continuoull,114 
figurcof,31.11.J 
iuterruptcd,114 
quilled,114 
t.wisted, 114 
in woundedinte!ltine, 331 

Symblepbnron, opera1ion for, iOl 
Synovitis,607 
Syphilide~, 4-JU 
Syphilis,42G 

of bone~, 450 
thront,449 

con~ecutivc, 437 
constitutionnl,440 
ofhnir,4·1i 
infantile,453 
inoculntionof,427 
ofirif!',451 

lnrynx,450 
locnlsecondnry,446 
m~rcury in, 435-442 



~~philis-c:mtinued. 
of muscle!>, -153 

nose,4;)0 
primary, -J:!G 

treatmcntof,431 
secondary,410 

treatment.of,4.J3 
simpletreatmentof,43:? 
of skin 416 

te"tis, 452 
tongue, 419 

in women,430 

TALtPES calcanco-\·al.;n", 6i2 
calcaneus,6ill 
equineo,·aru",Hil 
equineus,6G!J 
''fl.l'US,670 
valgus,672 

Tapping the abdomen, 849 
chest,rn.; 
pericardium, 765 

Tusus, amputation through, 55 
cariesof,584 
dislocn.tion!JOf,271 

'l'axi:o,778 
f .. mJo-achillis,rnpturesof,184 

divisionof,Mf>Sl 
Tt·ndons, ruptnrti~ vf, 183 
l"cno1ome,6ti6 
l'tmotomy,666 
Te~ti:o, cancer of, DiO 

~~~~~r~~~~~:fl~f~1~ia~ion of, 872 
inflammation of, 955 

unde,..cendecl, 95i 
malpo,..itiouof.U54 
neuralgiaof,95::1 
scrofulous,969 
tumors of, 968 

Tetanus, 575 
stateofnervesin,5i7 

Thigh, amputation of, Gl 
fracturesof,222 

Throat, injuries of, 305 
wounds of, 305 

l'humb, nmputntionsof, 4\1 
dislocationsof,25\1 

Thyroidglnnd, disease" of, 742 
l'ocs, amputations of,{),! 

excisionof,G32 
Tongue, absce!''I of, 703 

cnncerof,i03 
diseasesof,702 
inflammation of, 70'.? 
ligatureof,705 
operationson,i05 
prolapseof,i02 
psoriasisof,703 
remov:ilof, i06 
syphilitictubercleof,i03 
tied,i0:2 

Tonsil-guillotine, 7El 
diseases of, 718 
removal of, 719 

T:rsion of arteries, 156 
l'orticollis,G68 

'l'ourniquets,16l 
'ri·n.cheo.tubcs.738 

forceps,736 
hook,735 

Tracheotome, i36 
Tro.eheotomy, 734-

difficullics iu, 734 
nmllnryngotomycompnred, 73E 

Trau!'fusion, 142 
Trephiniug of bone, 581 

iucxtravnsatedblood,'.?04 
infractureofskull,288 
operationof,295 
for pus within cranium, 2i7 
result~ of, 296 

Trochnrfort:ippingchest, i65 
suction, SH 

Tubercle, 421 
ofbone,69G 
subcutancous,5H 

Tumors, 387 
cnrtil:iginou!!,398 
cncysted,389 
fatty,394-
fibro-ccl\ular,395 
fibro-plnstic,397 
fibrous,396 
fibro-va>:eu\nr,458 
myeloid, 397 
nou-mn!ignant, 389 
operatiousforremovnlof, -lit; 
recurring fibroid, 8Si 
snrcom:i.tous,394 
vnrieticsof,388 

ULCER, hc:ilthy,3-IU 
bemorrhap:ic, 351 
indolcut,34U 
inflnmC'd,350 
irritable.350 
slougbing,350 
vnrico!'c, 351 
vnrietiesof,349 
weak. :149 

U1cers,34U 
Uleeration,Ui 

trentmcntof,102 
Uteru!!, nb!'enceof, 976 
Ulna, excision of, G~8 
Union by first intention, 111 

lysecondintention,113 
.. rwounds. 35. 111 

Urethra, dio;;cn~es of, 8G5 
laceratiouof,331 
strictureof,8i6 

trcatm.ent by cau!'tic~. 886 
by dilatation, ><8~ 

division,88G 
va~culnr tumors of, 899 
stoncin.932 

Urcthriti~. 865 
Urethroplasty, 896 
Urethrotomy, 887 
Urine, deposits in,89U 

l r~i~::Ifr:~~~~ll~K8i~
3 
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Urinc-contimud. 
~rom enlarged prostnte, 862 
in stricture, 891 

l:terus,cnucerof,!179 
dischnrgcsfrom. 977 
dieplacemeutsof, 979 
polypiof,9i9 
tumorsof,979 
ulcerntionof,978 

Umin, elongntcd, 717 
e:xci::;ionof,719 

\" AGll'~A, diseases Of, 975 
impcrfornte, 976 
prolapsusof,977 
wnllsof, 977 

\'lll'icoccle,!l65 
operationsfor,967 
trentmcntof, !167 

\'arix,469 
nncuri!<m11l, 168 
ligature of, •Ji:? 

Veins, nirin, cnsesof, 14-i 
cnu:liizntionof,11;) 
disenscsof,467 
entryofnirinto,143 
tl'cntmentofnirin, 1rn 
vnricose,469 
WOIL"1.r)9 of, J.1:? 

\·ertehrro,disloco.tionsof,360 
fractures of, 2!19 

\·ui~ellum scii;sors, 718 

WARTS,J\'.13,456 
vencrenl,IJ0,4,,18 

Wens,:.\94 
White swelling, 617 
Whitlow, 3ii 
Windcontusions, 1:?4 
Wounds,JJO 

nrterio-;cnous,168 
ofrrrtcricll-, treatment of, 1~6 
contu!<ed,116 

nmputntionin,11!l 
trcatmentof, 118 

disscction,138 
dressingof,34 
gunshot,liS 
incised,110 

trcatmcntof,113 
lncerated,116 
poisoncd,132 
puncturcd,131 
unionof,35,111 
ofYcin<i,142 

Windpipe.operations in, iX~ 
Wrii;t,amputntionof, 50 

dislocations of, ~57 
excisionof,Cl2i 
fractures near the,~; .. 

Wry-neck, 668 

XANTJllNE,003 



HENRY C. LEA'S 
(LATE LEA&BtA:iCHARD'S) 

OLA.SSIFIED CA.TA.LOGUE 

MEDICAL AND SURGICAL PUBLICATIONS. 

In asking the attention of the profession to the works contained in the following 
pages, the publisher woulcl state that no pains are spared to secure a continuance of 
the confidence earned for the publications of the house by their careful selection and 
accuracy and finish of execution. 

It will be observed that the prices during the last four years base not been aclvnnced 
in propol'iion to the increased cost of manufacture, and there is no probability of a 
decrease of cost that will warrant a reduction during the coming season. The 
printed prices are those at which books can generally be supplied by booksellers 
throughout the United States, who can readily procure for their customers any works 
not kept in stock. ·where access to bookstores is not conn•nient, books will be sent 
by mail post-paid on receipt of the price, but no risks are ass umed either on the 
money or the books, and no publications but my own are supplied. Gentlemen will 
therefore in most cases find it mo re convenient to deal with the nearest bookseller. 

An Iu.usTRATED 0A1'Awou~:, of 64 octavo pages, handsomely printed, will be for
warded by mail, postpaid, on receipt of ten cents. 

HENRY 0. LEA. 
Nos. 706and 708SASSOlC Sr., PBILADELPBIA, Deee111ber, 1867. 

ADDITIOSAL INDC"CE:MEST FOR SUBSCRIBERS TO 

THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES. 
THREE MEDICAL JOURNALS, containing over 2000 LARGE PAGES, 

Free of Postage, for SIX DOLLARS Per Annnm. 

T E R MS FOR 1868-IN ADVANCE: 

--~=~ )\~~:~~~~4~~=:~1~ 0{1;::R~rnrcu Sc1EscF.s, and} fo·e ~~l~r!Ji~r0~nnum, 
TBE MEDIC.AL NEws A:>-'D LIBRARY, separate, One Dollar per annu m, in advance. 

RA:>KlNG's RALF-YEARLY .ABSTRACT OF THE ~h:DH'AI, Sc1EXCES, separate. Two llol
lars and a Half per annum in advance. 

OR, 

THE .A."ERTCAN JOURNAL OF THE ::\Irnr<'A L ~r1EsCES, published quar· 1 8 ix Dollars 
quarterly (1150 pages per annum), with 1 

T nE MEDICAL :K•:\vs AND LrnR~nY, monthly (3Si pp. per a~num), and per annum 
R~XKING's ABSTRACT OF TUE .MF.DICAI. l:icrn:-;c~:s, published half- in advance. 

yearly (tiOO pages per annum), 

(ALL FREE OF POSTAGE.) 

Jc thus offering at a price unprecedentedly low, this vast amount of valuable 
practica l mntter, the publisher felt that he could only be s~ved. from l.oss by n.n 
extent of circulation hitherto unknown in tile annals of medical .1ournahsm. It is 
t herefore with much gratification that he is enabled to state that the mar~e~ app.ro
bation of the pro lession. as evinced in the steady increase of the subscription hst. 
promisis to render the enterprise a permanent one. Ile is happy to acknowledge the 



IlE){ltY C. LEA'S PunLTC.ATIO~s-(.Am. Jwrn. Med. SciencrH). 

)1!l~~~:;.:i~~::i~::~l!,~:~bii.:~::i~~d;'.{g~'.;;:~~~~tJ~,~ilt~il~:~~::c~i~!:~~~:~t~l~if1 ~~~:~~~ 
him to maintain them at lhe unexampled rnt(> at which they are now supplied. Ar. 

h~~~~'rn~~~~ ~i~1~·~ 1~~~~0~~~\1~-~ ,~~t1~f ~c~01~1p~~1~:~~~h i~ ~~~f~:;t';s a~~~~~~1~T~~~v~~o~~e!~1';~~! 
of the prnfession, the pubh~her tru;;ts to succeed in his endeavor to lay on the table 
of c\·ery 1·endin7 practitioner in the United States a monthly, a quarterly. and a ha\f. 
yearly periodical at the comparn.tivcly trifling cost of 81x DOLLARS per an11um. 

'l'hese periodicals arc universally known for their high professional standing in their 
several sp heres. 

I. 

TllE .\llEnlCAN JOURNAL OF TIIE J!EDICAL SCIENCES, 
EDITED BY JS,iAC HAYS, M. D., 

ORIGINAL COMMUNICATIONS 

THE MEDICAL NEWS AND LIBRARY 
is a monthly periodical of Thirty-two large octavo pa~es, mak.ing 38-t pages per 

u1::1~:;, L~~~;\~~":n~ rH ~~~~1t:iT~ fe~~:i~~:; t~~~il~u ~l~~n.~ i~ ~~l~D~ ~t~~r01 R~l~t~:~·~l ·i:'~~~ 
voted to publishing standard works on the various branches of medical science, page-d 

* Communlclltions ~re h1vltPd fr"m ~entlemen lu &II pllrtll of tile countrr All ela.bor.te articles inserted 
bylbeEditorarep1tidforbytbePuUJlober. 



IlENRY C. LEA'S PunMCATIO:is-(Am. Journ .. Med. Sciences). 

RANfill\G'S ABSTRACT OF THE MEDICAL SCIENCES 
is issued in half-yearly volumes, which will be delivered to subscribers about the fil'st 
of August. nnd fin:t of February. E;\th YO\ume con to.ins about 300 closely printed 
oct:wo pages, making six hundred pages per annum. 

"RHKIXG's ABSTRACT" has now bee~ published in England regul~~ly for more than 
t~euty years, and bas acqui1·e~ th~ highest reputation for th.e abil1ty and iodustry 
w1th which the ess~nce of med.1<:.al literature is coode1.1sed into 1t~ pages. It purports 

;1Je~~.:~~l 11 r~:k~ltl~~~/s1~:t i~~~11;~~e~~~'~ %{xt~Jf o!:;~~::~,1i~~~. fi;·i~~~~ tf o:dtoC~l;~~~~;f~t; 
thus derived from independent treatises, it presents an ahstra.ct of all tliat is impor
tnnt 01· interesting in a.bout sixty British and Continenta l journals. Each article 
is carefully condensed, so as to present its substance in the smallest possible compass. 
thus affording space for the ve1·y la.rge amount of information laid before ils readers. 
T he volumes of 1867, for instance, thus contained 

Ma king in all four hundred and eighty-two articles in a single year. Each ,·olumc. 
moreo,·er. is systcm_a.tic3:lly arranger! , with an elaborate T.able of 1?ontcnts ~ml a very 
full Jndex, thus fa.c1lltatiog the resc11rcbes Of the re1ider ID pursuit Of part1cuJar sub
jeclS. and enabling him to refer without loss of time to the rnst amount of infor
mation contained in its pages. 

D~J~~~R=:~:~r~p~:~F p;~~ean~~ ~~;u~·:tf :~ ~Aacd~:~n~~ilegin~;~e v~1~J::s~t$fe5o i!aJi~-:o 
As stated abO\'e, however, it will be supplied in conjunction with the "A~rrnH'AN 

JocRXAf, OF Tl:ll': i\lF.DICAL 8CIE:i'CES" and the ")h:DIC'A I, .N~:ws AI';D LIBRARY,' ' the 
whuh~/ree of postage, for Six V o 1,1.ARS PER A:-<Nu.'1 TN AD\'AN c•:. 

For this small sum the subscriber will therefore recei,•e three periodicals. t'ach of 
the highest reputation in its ~lass, containing.in all o,·er. TWO THOUSAND J'A(IES of the 
choieest reading, and present10g a complete view of medical progress throughout the 
world. 

In this effort to bring so large. an o.mount of practic~l informuti.o~ within the .reach 
of evecy member o~ the profe~s10n, th~ pub.hsh~r confidently ant.1c1pa~es the friendly 
aid of all who are mterested ID the chsseminatioa of sound mechca l literatlll'e. H e 
trusts. especially, that the subsc ribers to the "Am:R!<'AN Sh:DH':'"'· J oumu1.'' will c~ ll 
the attention of their acquaintances to the a.dvant~ges tb~s oflcr.ed .. and .that he will 
be sustained in the endeavor to permanently establish medical penodu.:al literature on 
a footing of cheapness never heretofore attempted. 

*"'*Gentlemen desiring to avail thcmseh·es of the ad\•antagcs. thus offorcd w}ll do 
well t.o forward their subscriptions at an early day, in order to rnsure the receipt of 
complete sets for the year 1868. 

~The safest mode of remittance is by postal money order, d~a.wn to t_he order or 
the undersigned . '\'here money ord~r post-ofnccs ~re not access1bl~, r~m1ttanees for 
the "JouRXA I." may be made a.t the nsk ol' the publisher, by forward mgrn 1n:msn:nr..o 
letters . .Achlress, 

IJENRY C. LEA, 
Nos. ';'06 and 108 SAxSOM. ST., Puu.ADF.f,PIITA1 PA. 



___ Il_ E_N_RY C. L E.A's PuBL1cu10Ns-(Dictionaries). 

D U.VGLISO.V (ROBLEJ1, 1'I.D., 
Pro/urtor of IMtftut~• of M£(Uc(ne in hfera<m Jfe.dical ColUg", Pl1ilada11hla. 

MEDIC.~L LlcXJCOX; A Drnno~ARY OF ~IEDJCAL SCIENCE: Con-

?~~~~1f.~~~!!~~}i!1~w~~~~~~~c~:t~::~fr~ii-~:~~~u~~~~!:~rie?v~I~:\?t£:1~~~~~i~:~ 
Offir:innl, Empiric11l, nml Dietetic Preparations; with the Accentuat ion nnd Etymology of 
the Term~. nncl the French nnd other Synonymes; so as to con~titute a. French ns well :u1 
English Medical Lexicon. Thoroughly Rnised, and very greatly Modified and Augml"nted 
In one w~rylarge nnd handsome royal octavo volume of 1048 double.columned 11:1.gu,in 
smnllty1>e; stronglydoneu1iinextmcloth,$600; lenther,raisetlbnnds,$6 75. 

The object of the nutbor from the outset bs.s not been to moke theworka.merelexie~nor 
dictionary of term!, but to ufford, under eneh, !L conden$';ed ,·iew of its various medie:d relollon~, 
and thus to ren.Jer the "ork nn epitome of lho existing condition of medical science. St.1rting 
,vith this vie,v, the immense dem:rnd which hns existed for the work bn.s em1bled him, in re1ie:lled 

~!:~:~~~~~~1:~:~n~::!~~tfid:~
1

~:~1~\H~~1i~;~~;::~i~:t~~·~~:i~~~~~e~~~t~+~~::!s~~:i:!!~;1~i!i~:;~:e~ 
the si~e of the volumeo to 11. royul octavo, and by the employment of o. smnll but ele:ir type, on 
ex.tmfinep:11ier,tbeadclitionsharebeenincorporated without wateriallyincrensingthebulkof 
th e volume, and the mnlter of two or three ordinary octavos has been compressed into the spa.ce 
of one not un h~rn Uy for eons u Ila ti on and refere nee. 

It would be 11. 1vo1·k or 1u1>ereroga.tlou to be~tow a It Is undoubtedly the mo"t complete 11.nd nseful 
word of pra\l!e upuu this J..exicon. ·we can only roedic;1Jd\c1l<111atylllthertopubl!11hedluthiscouotry. 
wonder at the lAbor expended, fo r whenever we refer - Chicago Med. Exr1mi11er, ~'ebruary, l"lilo. 

~;EJ~I:~{~~.~i~?JZf:~~;~:~~~:.~:~t~~~~ ~:f ~?~\~W~f :~:~ 1~i:~~~@t~~€~:~~,~: 
lt would be mere waste or word• In us to expreu elbow, a eon~tnut cou1paulo11 and friend, and we 

our admlnulon of a work which Ill so univer~ally greet him in his repleni~hed 11.nd lmpro\·eJ form with 
and de,ervedly appreciatt>d. 'fhe molit admirable ~pecial aati~faction.-Pacific Med . and Su.rv. Jou.r· 

H OD LYN (RICHARD D.), Jl. D. 

A DICTIONARY Ol' 'l'HE 'l'Eil)iS USED IX MEDICINE AND 
THE COLLATf.;RAL SCIE NCE:S. A ne1v American editio n, reril!ed, with numerous 
n.dditious, by I SAA C llA\"S, M.D., Etlitor of the ''American Journal of the Medical 
Scienee9.' 1 In one lttrge royal 12wo. ,·olumeofover 500 double-columned pages; extra 
cloth,$ 1 50;Je:i.tber,$200. 

Jl~.'!~~S~:~~ ~~~~o~1~eflnltluns we have, and ought always to be npon the atadent's table.-Southern 



lIENRY c. LEA'S PUBLICATIONS-(.ilfanuals). 

J.'TE!Ll (JOHN) , Jl.D.1 and SJJ!.r~~f~~;:~i~~~~!;i!~n~~!~it,~.of Penna. 

AX AXALY'l'IC,~L COMPEXDIUM OF 'l'IIE VARIOUS 
BRA~~UES OF MEDIC?AL SClENCE; for the Use and Examination of StudentF. A 

r:\~;:~~~~~~~~~:~~:7~~~:£~~;~:r;.s~:?t~e ;:I~i:;frc~~~ ~~~~~;:~~ ~rl~t:i:;;~; ~~~uuod 

L &"DLO rr (J. L.), M. D., 

A ~!AXUAL OF E.X,DIL'Ll.'l'IOXS upon .AMtomy, P~ysiology, 
Surgery, Practice of Medicine, Ob~tetrics, Ma.te ria Medicn, Chemistry, Pharmacy, and 
Therapeutics. To which is added n. Medic~! Formu.lary. Third edition, thoroughly nn·ised 
:ind greatly extended and enlarged. With 3i0 11lustrntions. In one handsome royal 
12wo.Yolumeof816largepages, extra cloth, $3 25; leather, $375. 

abf:;o:rt~~n~~~=~~~~~~~ti:~~t~:t~d~~e:,o~~d 0[oi~~!~i:~r3e~~rf~;~:; ~;~:~~~i!~~specially suit-

"'e know or no better companion for the 6tudent I '"'"'·""·''°"''.P':'P'dogf~• '"·''· ''''·' ox•ml0>•<ioo, 

~;,;~.~~~~!1~~~f~
1

E~~~~~
1

~~i~t:~~:~1~~r~!,l;~~~! I !~~i~~~M~~j~ whuw be\,. compelled to lioten.-TVutern La11eel 
Aaitembraceatbewhole rangeormedical e:tndies 

it i::1 LJece~barily voluinlnowi, co11u1.i11lng il\6 large 
duodeclmop!lges. Afteraaome.,bat careful exami· 
uationofii.scoutent,;,webave formedamnch more 

~~~hr!~~~~.p~ith~~~~~~f:d:;teadio"':::l ~6er!~~~~ 

T ANNER (THOMAS HAWKES), M.D., 

A l\I.A.NUAL OF CLINICAL l\IEDICINE AND PIIYSIC.AL DIAG-
NOSIS. Third American, from the second enlarged nnd rel•ised E!lg lish edition. To 
which is added The Code of Ethics of the American Medical Association. In one bnnd· 
some l'Olume 12mo. (Prtpari11g fQr early publicatio1t.) 

~~~f ;~:~i;f z~~~~:i¥}:~1t~?~~f ;,i~f :~~1f l·~l.{~~;~~~i@JJ~;i~~ 



HENRY c. LEA1S PUBLICATIONS-(Anatomy). 

GRAY (HENRr), F.R.S., 
Lecturer on .Anatomy ot .St. Geor(Jt'f lfortpital, L1Jndon . 

.FJVRNER (WILLIAM E.), N.D. , 

SPECIAL ANATOJ[Y A~D HISTOLOGY. Eighth edition, exten-
sively revised and modified. In two lnrge octtwo volumes of over 1000 p11ges, with more 
tbnn300wood-cutsj extra.cloth, $6 00 

SFIARP EY ( Tl"JLLIAAJ), Jl.D., and QUAIN (JONES 9· RIGIIARD). 

lll[~~~~·~M ~~ ~:H2s~~~. A ~Zo~~~~~~~h:~~i!r~i~~~fn~e~~n~·~~~~~!~n~~t~~;e~ ~~E[~! 
l11rgeoctavovolumes, of 11boutl300 pages, with 511 i.llustrntions; extra cloth, $6 00. 

sh::1~ :~~:::::nr:i: i~fat~i1~:~11i~d~~~ 17~;:;yn~1 ~~~ :~~t~~~~~;~~~~e~l:8~epnrtments of the subject, 

ALLEN (J. Jlf.), M.D. 

TIIE PRACTICAL ANATOMIST; OR, TrrE STUDEn's Gurn• rn TRE 
Disst:CTIN'G Roox. With 266 illuatration3. In one \·ery handsome royal 12mo. volume, 
ofo,•er600pnges;extraclolb,$200. 

0.11.e of tile most usefol works upon tbe ~u,bject ever written.-Medical Examh1er. 



____ rr_- ENRY C. LEa's PunLJCATIONs- (Anatom.y). 

WILSON (ERASJlUS), F.R.S. 

BY THE S.d..1fB .1.HJTJJOR. 

TlIE DISSECTOR'S )L\XUAL ; OR , P1ucTTCAI. AND SrnGICAL ANA
TOlfr. Third Americ:in, from the \a."t re\•ised lln<I enlurged Engli$ll edition. Modified nnd 
rearrRnged by 'YILL!l.ll Hu:.-T, l\f. D., late DemonHrator of Anntom.Y in tbe UniYersit.y of 
Penn~ylrnnia. In one l:nge nnd handsome roynl 12mo. \·olume, of 582 p:iges, with 154-
ilJustrations; ei:tra.cloth, $20CL 

J-IOD ~r~8n""!!!t;a1r;: :fn.a:1!.); ifti1P.iiedicat D,.pQrf111t11t of lforvn.rd C11ivt:rSity. 
PRACTICAL DISSECTJO::'\S. Second Ecli1ion, t horoughly rev ised. In 

one neat royal 12mo. volume, half-bound, $2 00. (Jusclsswut.) 
The objee' of this work i~ to pre~ent to the :inntomical student a clenr nnd concise description 

of th.at which bei.s expected to obsen·e in au ordinarycourseofdissf'ctions. The author hM 
endea\·oredtoomitunnecusarydetaili!,nnd1opresentthesubjeetintbefor1J1which1Dnnyyenr.s' 
e:xperienee bas Phown him to be the mo~t eonHnient and intelligible to the !'tudent. Jn the 
nwision of the pre-sent edition, be has sedu lously labored to render the 1•olume more worthy of 
the favor with which it has heretofore beenreceh·ed. 

pEASf;:.,~~({f'A!!:it~,1 ~i}Ji;'i!fkiology (n Drtrtrrwuth .lltd. Cn/lPge, N JI. 

IIU:\L\.:N' IITS'l'OLOGY, in its relations to Anatomy, Physiology, and 
P11tholoA:Ji fortheu!leofme<liea l students. With four liundred nnd thirty-fourillustra.· 
tions. ln onehandsoweoetavo1·oluweofonrtiOOvages, ex lrn clolh . $3 75. 



IlENRY c. LEA'S PUBLICATIOXS-(Pliysiology). 

Br THE SAME AUTHOR. 

PRINCIPLES OF CO,IPARATH"E PllYSIOLOGY. New Ameri-
cnn, from the Fourth nncl Re\·i1<ed J,ondon Edition. In one large and handsome octn.vo 
YOlume, with over three hundred benutiful illust rations l'p. 752. Extra.cloth, $5 00. 

As a complete nnd condensed treatise on its.exteode(l nncl importn.nt subjec ~ , this work becomes 
a necu~ity to students of natural science, while the ,·ery low price at which iti..i offueJ places it 
within therencbofnll. 

BJ' TllE s,HrE AUTHOR. 

'l'llE MICROSCOPE AXD ITS RE\ELATIONS. With an Appcn· 
1\ix containing the Applications of the Microscope to Clinienl .Medicine, etc. Dy F. G 
$l11TH 1\1.D. Illu~trated by four hundred and thirty.four beautiful engravin.e;s on wood. 
In one large and very handsome octrwo volume, of 724 1mgu, extra cloth, $5 25. 

'!'°DD (ROBERT B.), M.D. F.R.S., and BOWMAN (TV.), F.R.S. 

TIIE PIIYSIOLOGICAL ANATO~Y AND PIIYSIOLOGY OF 
MAN. Wilh about three hundred large nnd beautiful illustrations on wood. Complete in 
oneln.rgeoctavovoluweof950pages, extra cloth. PriceSi75. 

ra~~l~Knra~:~t~ra~:S:n~~t P~~~i~l~~/av1~ 11~~! !:: i ~a5~~~0::; :.;'~i!':~c~~I:. relatl.ng to phy~lology.-N. 

l~l~~f.~ ~i~~~]~ 
KIRK ES ( ll'ILLIAJI SE.VllOUSE), ill.D., 

A )USUAL 01' PIIYSIOLOGY. A new American from the thircl 
~;.~~~t;~~~~!:."~~~~~~.tio~p. ;~~~h ~:~r~uc~~~~~ ~~l~;t~n1~~~~~r, ~n2 ~n5~ large and bnnd-

::E;~J~:~~{:~:~f ~:~~:::1;~:n::~~~Ec~~~;~:~:~~ri~~Es~~;bt~rrc£~t::;:~~:b~;;::d!::~~~:~~~~;~l: 

;~~~~::~I:!l~~::::~:~~:::::~~r:~:::~:::: I ~i1~1if i~i~l~g!iJ§{t~~f EI i~~~iltti 



IlE>'RY c. LEA'S PUBLTCATIONS- (Plty•iology). 

flALTJ?r/i~a!~· o/C)J.y!!A/l,/fn au C!lllr<gel>f Phydciana and Su..-gt!()tl.8, SeUJ Yo.-1r, ck. 

A TREATISE O~ IIUMAN PIIYSIOLOGY, Designed for the use 
~~e~lt~l~~~tt:a~~o~;~:c~!~0d~ersI~fo~=~~:!;ebea~:i~~~l::t~~~o~~tue~~.e~f:~~~~;~~l~!~;:~ebx~~1~ 
cloth,$525; leatber,$625. (NowReady.) 

IJitlllliliilJ 
ba;~:£~~~~~~~i~~~!;nt:b~~i~~~t~~p5:~~i~~.:~~~:1~~:~~~~!;:n::~:~~~!:~~~1;~~:~h!~~i{i;!~'.~~ 
:iccorded to previoll:s impre~siom, and that e,•ery care hM been be~towed upon the typographical 
ei:ecutiontomake1t, as heretofore, one of tbehnndsomestproductionsof the American press. 

~:&~·!~t:1~::~1M~€:~:~fi!~'.'.g:~~t;k\: ~g~~~;p2:~~: k:~~¥~~~~··g~fi1i:~~Wii~ 
science threw ol!' lhe long, lu06e, uogainly garments or lhe medicd uuo.lcut.-.:1111. Journal Jfed. Scit11cu,, 
or probability 11no.l 1mrmise, in whieh it hd been ar- Oct. 1567. 

D uNq,~f!~:~ ~~~~~!]~~le!!; {?i;ffftrMm Jfedirol Col~ge, PhUaddphia. 
IIUMA"" PIIYSIOLOGY. Eighth edition. Thoroughly revised and 

extensively modified and enlarged, with five hundred nnd thirty-two 1llustrnt1ons. In two 
largea.ndhandsomelyprintedoct:wovolumesoro.bout.15001111.ges,u:tra.cloth. $700. 



10 IlENRY C. LEA"s PUBLICATIO~s-(Chemi.•try). 
-------

BRA.VDE ( T\',)J. T.), D. G.L. , and TAYLOR (ALFREDS.), M.D. , F.R.S. 

CIIEMIS'£RY. Second ...-\mcricnn edition, thoroug-hly reYisrd by Dr. 
'fAn.oR. In one handiome S\·o. Yolume of76J pages, extrn cloLh, S5 00; leather, SG 00 
(l\"owReady.) 

BOWMAN (JOHN E.). JI. D. 

PRACTICAL IlANDDOOK OF MEDICAL CITE)!ISTRY. Edited 
by C. L. BLOXA . ..,, Professor of Prnctical Chemistry in King's College, London. Fourth 
American. from the fourth and re,·ised English Edition. In one neat volume, roynl l2mo., 
pp. 351, withnumerousillustrntious, extra cloth. $2 25. 

flY TllE SA.JfE .•UTJJOR. 

INTRODUCTION TO PRACTICAL CITE)IISTRY, L\"CLUDING 
ANALYSIS. Fourth American, from the fifth andre:dsedLondon edition. With nmner
ousillustrations. Inonenl!ntvol., royal 12mo.,extrncloth. $2 25. (Justlss11ed.) 

QRAllAJf (THOMAS), F.R.S. 

'l'ITE ELEME:N'TS OF !:\'ORGANIC CITE~IISTRY, including the 

~}~~:~ti~~s ~~~y:;;r~~~~~n~g~:;n !1::t·t:~~~J~~:~n
8

u~o~: ~~~i;~/~~!:~~1;~;~i::Ft::f r:~~~;~~ 
$.550. 

Part8!~~r~~~~~:\i;'f,!~:swn~k 1;,~~:sf;te~~l ~ri~~dg;"i~g. Index, Title Matter, J:c., may be bad 



HE~RY C. LEA'S PUBLICATIONS-( Clumiistry, Pharmacy, &c. ). 11 

fl DN~~:;:?ri: J!?t!:~~!·i}fe·~;efferaon JfuUcal (Joll,ge, Phil11dtl]!hfrl. 
GEl\ERAL TIIERAPEUTICS AND MATERIA MEDICA; nchptcd 

for n. Medico.I Text-Book. With Indexes of Remedies nnd of Diseases rind their RemedieB. 

~~~t~a::!t~~llJ ~::iJ:~;:i~ ~~i':t~~e~~t&~;~t~0f8~e0~:~~r:: 1:;~~ ~~~:~:·;~~~: ~11~ut~.rat~vl)u~0 . I a 

B~~~~ 
5

j't'{;~;~~7;S, WITII FORMUL.'E FOR 'l'JIETR PREPARA-
TCON AND AD:'11INISTRATION. Seventh edition, with extensi\'6 additions. In one 
verylargeoctaYovolumeof 770pages,extra.cloth. $4 00. 



12 llENR.Y C. LEA'S PUBLICATIONS-(11fal.Med. and 'I'herapeufics). 

QRIFFI'/'H (ROBER'I' E.), M.D. 

A UXIVERSAL FORilIULARY, Containing the Methods of Pre-

~~~:~~:~:i~~J~s!:~~r~~~~~~~;~~~~; :~h~~~~d~?~~::~ii~~:~n~7K~e
0

~l~~::ri3:c~f1~~:\~i, 
Phnrmacy. In one lnri;e nncl hnndsome octnvo volume of 650 pages, double.columns. 
E:xtrn.cloth, $4 00; leather, $5 00 

In this volume, the Formulary proper occupies over 400 cloubJe.column pages, nnd contnin11 
about 5000 formu las, nmong wliich, be~ides those strictly medical, will be found numerous ,·alu:ible 
receipts for the prepnrrition of essences, 1ierfumes, ink!',sonps, rnrnishes, .le. d:c. Inndditionto 
this, the,vorkcontainsavastamountofinformation indispen~able ford:i.ily reference bylhe pr11.c-

~~~~~!n~~~~c~~~ i!1h11n~~f:!~~i~~Y61~:~~~~~gll;~~~:e~~i:~·tl~1~~\.:~~t~S~:~~ ~~~~~~~s~rt~~!i;'; 
of lhe Preparations of the Phannacopreia~, Relation bet1veen different Thermometricnl Scnle!, 
Explnna.tion of Abbrevintions used in ~ormulre, Yocnbulllry of Words used in Prescri1~tions, Ob· 
servt1tiooa on the Mnnngemeot of tl1e Sick Room, Doses of Medicines, Rules fo r the Admmistn1tion 
of Medicines, Management or Convalescence end ltel:ipses, Dietetic Preparations not included in 
the Formulary, List of Incompntibles, Posological Tnble, Tnble of Pbrmnnceuticnl Names which 
differ in the Pbarmncopreins, OfficiOfll Prepnrations :md Directioni:r, and Poisons. 

Threecompletenndextendedinde:i:esrenderthework especiallyadnptedforimmedinteconsul
tntion. One, of DISE4.SES AND TllErn R1rnEnn;s, presents under the bead of ench disen~e the 
remedialn,!!;entswhichhavebeenusefnllyexhibitedin it,withreferencetotheformulrecontainiug 
them-while another of PnARlUCEUTICAI, and BoTA?i'ICAt. NA~n:s, ancl a very thorough GENERAL 
lNDE:t afford the means of obtaining at once any information desired. The Form~lary itself is 
l\rrnnged alphabetically, under the beads of the leading constituents of the prescriptions. 

'l'hisl11oneofthe most oseflll books for theprac·1 \\'ekuowofnoneinonrlangm1ge,oranyother,110 
ti slug physician which has been iij~Ue1l rrom the press comprehensive io ll11 de1ail11.-Lrm1lon J,rmcft. 

lf ~§~·~f~i~~}!l.~~£~~{~1i~;lE@!i~ :f ff~~~i~;~i~B:;:~::~::~·.:;::::~:~ 



OAR8i,~!fa}f,.~f~'/:u~1/!~,..d1}!;-~;d Ph1t'f'macy in trie Cnfoeri;ity of Pennayhmnia, &·c. 

SYNOPSIS OF 'J'HE COURSE OF LECTURES OK MATERIA 
MEDIC A AND PHARMACY, ?eli\·ered in the Unh·ersity of Pennsylvn.nin. With three 
Lectures on the Modus Operandi of Medicines. Fourth o.nd re;ised edition, estra. cloth, 
S3 00. (Now Reo.dy.) 



14 rr .. ay c. LEA'S PunLICATIONS-(Palhology:.-). ___ _ 

ROKITANSKY (CAR/'.,). JJIJ)., 
Cu Tiil QT of tf•e /m]Jerial l'atl1oJ.ogi1.:al .'tfa.teum, and Pr(>/e880T "t th~ Un ii."eraity of Vienn.a 

A MANUAL OF PATHOLOGICAL ANATO}!Y. Translated by 
W. E. SwAINP., BnWARD SJF.VEKJNG, C. IL MOORE, and G. E. D.1.Y. Four volumes oclavo, 
bound in two, ofaboutl200pages, extra cloth. $7 50. 



IlENR.Y C. Lt;A's l,t'DLlCATI O~ s-(Pra('[ice of Jledicine). 15 

FLIXJ;,J:f,o~~f~{;'~:in~f;11.~~nd Pmdkr r>f .lftrfit:fnr in Bdl~ue Jftd. ('()/ltge, x. r. 
A TRF. A'l'ISE OX Tll E l'RTXCIPLES AXD PRACTICE OF 

M E:O I CI NE ; designed for the u;e of Student« nntl Prnctitioneni of Medicine. Second 
e<lilion, re,·i~ed nnd enl arged. I n one lnrge and clo~ely printed oct:wo volume of nenrly 
HIOO 11 nges; h :md~ome extrn c loth, SG 50; or strongly bound iu le:i.lher, with raised bn uds, 
$750. (No 11.1Ready.) \ 

F rom tltt Prtfate to tlte Seeonrl Edltio11. 

F our months after the publ icnt ion oft h i ~ t renti~e, the author wns notified lhnt tL seconcl erlition 
wns called .for . The speedy e_xhnu~tion of the fi rst e(litiun, unex1.ected in ,·iew of its Jn rge ~ir.e, 

~~;r:~i:~o~~1~~;r;~~.h~e~;;e:~e~1~i~~::;.~1~i:::!~i~::~:~~~~;~:t~1~~~~~:f ~ 1~0 ~:,;~~l:.:o~~d~ti:·~~ 
~E~~~~ ~:~?:l~~:~tn1:~;:~~~~1~~~i;~:r~~f~~~ ~~:~;~~~t

0

~:~!:ft\""f:7r:!i?:~~~~n~~~aX~~~r;~~~~~1:l~ 
guage at trnce clear, prec i ~e, and expre~~\\""e.-.~mtr. I It is a bt10k or eoormou~ re,Ntrch: the •.-rill'r i~ eri· 
Journ. ,lftd. Sci1mcu, April, 1867. dentlya mun of o\J~nl""ation l•nd largP exp!'rient:"I'; 

[t~~~¥,~1Ji~~,~~~~i1¥¥j~~~~ 
~~:~Ti~r<;t~,~~~:; ~oc~::;;:~!~f~~ ~n';t :::i~ ?~\~: ~l~~r~~~~ 1,;n~r;:~~~~1!f'!: 1!~1~;;~~;1,,r ~ae;1~f~l'~ea~~~'~ 
llal""e 111ld, all con~idered, it 18 1be very be•t work ing upon what b known, for lucid di~tinction bet1re!'n 
npou n1edical practice i n an:r \11.ngu1u:I'; if we hal""e what we kno11• 11.ud what we do not know, bf'twteu 
11>0ken or it~ excellences in detail, and l(i-ren poinl~ what nature doe~ In dJ,.ea~e aud what thE' ph)l'sicl"n 
of.;peciall""a\ue, weh1veyetfailed1oexpreul11any candoandshonld. forrlcl1ne•s in good chn1e11l ob-

r::~r'a:1'::,t ;;:::J i::~~~ll.~~ d!~l!:t~:~ t:~ 111\~ :~~!h ~: ;~!~~Op!f: l~ug;i:; :..~~j~~~ ~~~ 'f!~n~~~~~Huld ~~~~~~~~ 
or loo little; it is nol 11osit ive v.·here doubt t liould be and good judgment, the work is mogt merilnriou~. 
ex pi-ested, or he~ititte where truth !11 kno>\l"" tl . h i~ It i11 bing11larly rich In good qualit i e~. and free from 
philosophlca l ll.nd,,11eculatire •vbere J)hiJo~n 11hya11d fll Ul ts.- /AndcmLrmat, Ju ne23, llXi6. 

~1~1ir~1~1~.i11~t11~~1 
~1~;:~~~lil\~~l~~; 

Its 1er"'6 conci11eneH Cully redeem~ it from being t ioo.- T/1.-, ~\'. 0. J/Nl. anrl Surg. Journal, Sepl. l illi6. 



Wt~~~i{ff,;0M;~i. ~;nfi· ~;RL\'OIPLES .AKD PRAOTTOE OF 

;0!yt~!~ir:~~;:~:~~ ~~~~!·~~r!~~~~:Fb0:~~:}:n.~·:!~AZ~1Ki~~:Dt~~i:~.::~~r~~:;~ 
five illustrations on wood. In one verylnrge and handsome volume,imperinl octavo, of 
over 1200 closely printed pages in small type; extra cloth, $6 SO; strongly bound in 
leather, with raised bancls,$7 50. 

~!i!:~Z.i~~
0

t~~!~!·:~:~~in~::1~;!::::d
0

~~~
1

~~~Y~i~!se:::~~~~r;~c::,~~~~!:~ft'~ft~~~e ;:~~~e ~~~~~: 
;:nJ;~i1~~e:te~~ee~:a:::~b~°:;~tt~~~~r~o~0~~~~~~ ~~6th~~~:rf[a:t~;:;:s!~:~ '~~fl~n~:y ;:~~:~~: 
cal execution makesitanexceedinglyattraetivevolume. 

diuus\'iewof Pathology and Therapeutics, or the royal 12mo., extrnclotl1. ell 00 
DICKSON 'S "ELEllE:iTSOF l'llEDICINE;aCompeu- 1 valion. From the &eeond London edition. l vol 

w~~:~~~~;:;;~~~~~~:;;~~~~~~~~;~ L1§I1'.;~:r;~f ii:~i:,~~~~~:~'Jt~~«{f,t~ 
BARC/,AY (A. W.), M. D. 

A M.A:'l'UAL OF MEDIC.AL DIAGNOSIS; being an .Analysis of the 
Si.(;nS IUld Symptoms of Disease. Third American from the second nnd re\•ised London 
edition. Inoneneatocl:H·ovolumeof451 Jiages, extrnclolh. S3 50. 

M:d. w;i~~uo~nl:F~!~s1~11.pr11.ct!cal utility.-J.ondon I m~~-~.D~l~~o.i~e~~4j,~~8~~e hands of every practlcal 

-- --
FUL~!f!f!,ci~lf fi~~G~rt1!~~~~~1i,J1fl~d~~.D., 

ON DISEASES OF THE LUNGS AND AIR·PASS.AGES. Their 
Pnt.hology, Physical Diagnosi!!, Symptoms, nnd Treatment. From the second nnd revised 
English edition. In one handsome octn.vol'olumeof about 500pnges, extru.cloth, $3 50. 
(Now Beady.) 

i~JVf f ii~f f ~f~~f i~~~~~~~jf l~i~f.~{~ I ~~~\~~ff ¥~f \~~;!\~~~~tJ:~~~f ~~ffi 



IlE~RY C. LEA'S PuBLICATJONs-(Practice of ll!edicine). 17 

FLIN£.}:},.~~J,{;v);,!,~Jj,·~.a p,a<ti«•I !If•"'''""""'"""' uo,,,ilaL11«l. coma•, N. •· 

A PRACTICAL TREATISE OX THE PllYSICAL EXPLORA
TION OF T ll E CllEST AND THE DIAGNOSIS OF DISEASES AFFECTING TUE 
RESPIRATORY OltOANS. Second nnd re,•ised edition. In onehnndsome oct:u·o volume 
or5!15pages,extrn.eloth,$4 50. (Justl:mud.) 

,~fJliilt~~ iijiJ&ii~i 
_,r:.'c~~ ·~.;~'"-':~" !:~•k '"""~"·"·~-"'"a'"'·' l~Ul~,e~:e:. ~t. 1t~:., respiratory ayistem. -London 

;;:;:.'.:·.c:z:o·· ... ··:···'"·""":••••y•:••••."""".'"·y•-1 Thislsauadmirablebook. :Exce\leutindetailand 

::~:-.:~"':;,•,,·:.:~:~~~.,·~~~~l~:;:~.~·~·~~'.:~:t~;;':; I fJ~~i:~iif~~:~~ir::i~!~\::~1:~~:b:1:~:~
1

i}h:t~~
1

'.~ 
Ranking'a.dbstract,Ja.11.l867. 

BY THE S.HIE A UT HOR. 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATIIOLOGY, 
AND TREATMENT OF DfSEASES OF TUE HEART. In one neat octnvo volume of 
nenrly500pnges, with a plate ; extra.cloth, $3 50. 

~¥::~~r;~.t~At¥~~~~~~~?}~1~~:~1t?;~itl Ei~:b1~1:~1:~1~1f Y.i;:~~:~?E;~:~~:;~ 

B RINTON (TVILLIAM), M.D., F.R.S. 
LECTURES ON THE DISEASES OF THE STOMACH; with nn 

:i~~~d~~~it~0 ifl~s~~:~:::o:y :~:/hyi!0~:J{·ba!~:m~b~c~:~oon~o~~~=n~;i;:~ut~~~o;.;~ 
utrnelotb. $3 25. (Ju1timml.) 

~~~f;?f 1\f~J:f.Yi~~f.lli?l'.l;gi:fiij~ I 1ilf~:E~:.~~~;;:~:::1~.:E:~H:;~;:~~:.:·::~~? 
H ABERSHON (S. 0.), M.D. 

P .A1:HOLOGICAL AND PRACTICAL OBSERV ATJOXS ON DIS
EASES OF THE ALIMENTARY CA~AL, <ESOPHAGUS, STOMACJT, ClECUl\1, AND 
INTESTINES. With illustrations on wood. In one handsome ootnvo volume of 312 
pnges,es.traeloth. $250. 

9un~~~ct~~;l·th/Jf;1~'li~~!JJA., 
LECTURES ON 'l'HE STUDY OF FEVER. In one vol. Svo. (Pub-

lishing in the" MEOlCAL NEWS AND LIBRARY" for 1867 and 1868.) 



18 HENRY C. LEA'S PunLJCATIONs-(Practice of Medidine). 

LA ROCHE (R.), M.D. 

YELLOW FEVER, considered in its Ilistorical, Pathological, Etio
logical, flnd Thernpeutical Relations. Including n. Sketch of the Disease ns it hn~ occurred 
in Phil:i.delphin from 1699 to 1854., with an examination of the connections between it and 
the fevers known under lhesnme name in other parts of tempemte ns well as in tropical 
regions. Intwolnrgenodhnndsomeoct:wovolumes,ofne::i.rlyl500pnges,e:r.tra.cloth,$700. 

BY THE SA.lfE ..fUTlJOR. -

PNEUMO.KIA; its Supj)osccl Connection, Pathologicnl, and Etiological, 
with Autumnal Fevers, including an Inquiry into the Existence nnd Morbid .Agency of 
Mu.lnri:i.. Inonehandsomeoctavovolume,extrn.cloth,of500pages. $3 00. 

LYONS (ROBERT D.), K . c. c. 
A TREATISE ON FEVER; or, Selections from a Course of Lectures 

on Fever. Being pa.rt of a Course of Theory nnd Pra.otioe of Medicine. In one neat ootavo 
volume, of 362 p11ge~, extrn.cloth. $2 25. 

c~~m~~:~~ ~f=~~~~~~$f.:J~Rou~r!~~v~s~~1:~\~ I T~~fr!~~t'~~~1~~0~~~~~~~~ ~~uc!~:,~ 1~oA~~rsB 



B Ee~.1{~~~fnfen~t ~)the~~ Lu11ag:~N1Jlum.D1~~1!/_JMe~~aTo~~~~ 1fii· g,:k Retreat 
A ~!ANUAL OF PSYCHOLOGICAL MEDICINE; containin~ the 

!1a~~:';!• ~~::1:~~t~.esi!P!~~nha~~st~::~ct~~~g~~~~~e~~~h5o~ig:dg!~dex~:=~\:t~~t 1~ 1~ 

SJlITH (EDWARD), M.D. 
CONSU~IPTIOi<; ITS EARLY AND RE)!EDIABLE STAGES. In 

oneneatocta.vovolumeof254.pnges,extra.cloth. $2 25. 

SALTER (H. H.), M. D. 
ASTIDlA; its Pathology, Causes, Consequences, and Treatment. In 

onevolume,octo.vo,ei:tra.cloth. $2 50. 

SLADE (D. D.), M.D. 
DIPTI1.~JIERIA; its Nature and Treatment, with nn nccount of the His-

~~fai o[2~~.p::i":~:.c:x!~a :~~~~~s ~~u~;~ies(j1,~:~~:!J.~d revised eJilion. In one neat 

LA DLEJIAND AND WILSON. . 
A PP.ACTICA L TREATISE ON TIIE CA USES, SY)!PTmrs, 

AND TREATMENT OF SPERMATORRHCEA. By M. LALLF.MA?<D. Trnn~lnted nnd 
erliterl by ll t>~RY J. Mc DOUOALL. Fifth Americnn edition. To which is added-ON 
DfSEASES OF TUE VESICULlE SE.MrNALES, AND THEIR ASSOCIATt:o OllGANS. With 
speoinl reference to the Morbid Secretions of the Prosllllic noel Urethrnl Mucous Me1nhrnn~ 
By MA.HRIS WJLSON, M.D. In one neat octtwo \'Oiume, of about 400 pJl., extra.cloth, $2 7.f:i. 



20 IlENRY C. LEA'S PunLTCATIONS-(lJiseases of the Skin). 

WILSON (ERASAlUS), F.R.S., 
ON DISEASES OF TIIE SKIN. The sL'<th American, from the fifth 

nnd enlarged English edition. In one large octll\'OVO\urue of nearly 700 pnges, extra 
cloth. $4-60 . Also-

.A SERIES OF PLATES ILLUSTRATING "WILSON ON DTS-

~~:~~e 0e~q~~i~el~~!~;~~~~~!~~t~~i~;r tt\:e~i:r!~~u~i~~1~%U:;:e;c~8~n~~~~ig;~;~~!b St~i;~ 
nnd embracing n.ecurnte rep~ese~tlltions of about one hundred varieties of disense, most of 
them thesizeofmlture. Price, m extrncloth, $5 50. 

Also, the Text o.nd Pl1Ltes, bound in one handsome volume, extra. cloth. Price $9 50. 
Thisclnssicnlworkhnsfortwentyyearsoccupiedtbeposition of the leading authority oncntn.. 

neousdisenses intbeEnglishlanguage, nndtheindustryoftbeauthorkeepsiton alo\·ol with the 
advunceofscience,inthefrequentrevisionswhichitreceinsatbishands. Thelnrgesi1.eoftM 
volume enables him to enter thoroughly into detail on n.11 the subjects embr::iced in it, while its 
verymoderatepriceplncesitwitbintbereachofeveryoneinterestedinthisdepn.rtmentofprnetice. 

~~1~i~tc~~~~~1~:~li·:11~!r:e~~J!i~~u~i~r1~~r~~:~.~~a~ ~~=,,~~s\:£~~:i{:~~~~~£~?~7n~1! :f~~~~~:t1~ 
bis book oD diseases or tbe sklu has Jong been re· ft~:i,:J:~.~:~~'~{!:~;,~i!£.i~;~::w::~::~:;t:m g1ndod asooeofthebesttext.-booksextanlon the 
~ubject. The present editioo is carefully prepared, 

~l~i~ ~Jf1~8~ ~~phi: v~!rs~vi!~~~~J~J 1:~rb~~6u01 ~ f~ rl'!r1 ~~ 
of plates illustrative of the text, and In the lastedi- ;k\;'.'.::.'jJ;,,;;k·~;;;·,;;;;;;;~)r;;ii;,,J'ji;;;;~: 

Uon publil'hed separately. There are twenty of the~e ii.!~~~.~'.J,~j:~r~i~~f~~fJ(ffJ'~;:~:~~'i::;t~~Ei plate~, oearly all of thetn colored to uKtu1·e, and ex-
hibiting with great lldelity the various groups or 
di~easea treated or in the body of the work.-Cin· 

oi~::~~:~:::~·n~uso~,n 1!~~eases ~l1ould be witho11t I oo'/'~~~;,~;~~::~: ::~~~;~,::':;:; ::\'.,,~~,';::~\',~:~ 
~u~oJ'8~ ~~~'.iis slll.odard work.- Canada Lancet. 1 ~o~,;;;;;,,.-.:::c;,,~;;;;;,;; ,;.;dioai:iou;,.nai 
BY TllE SAJIE .AUTllOR. -

TIIE STUDENT'S BOOK OF CUTA::\'EOUS MEDICINE and Drs-
EAsF.s OF THE SKIN. In one very handsome royal 12mo. volume. $3 50. (1Yow Rtody.) 

t.h'!'~l!c:!a'7ti~1:~~-~f::e:ti~.1~~,:1~~~~ably adapied to I Jo~~':it~ghly practical io the bestseose.-Brit. "11e4. 

BY THE SAME .A.UTllOR. -

HEALTHY SKIN; n. Popular Treatise on the Skin and ]lair, their 
Preservation and Management. One vol. 12mo., pp. 291, with illustrations, cloth. $1 GO 

HILLJ,~!l<,L~1!"t~1¥/;1n ~P~;i~~'t of Uniuersity (Jl)llegt Hospital, .tc, 

HAND-BOOK OF SKIN DISEASES, for Students and Practitioners. 
[none neat royo.l 12mo. volume of about 300pages,withtwoplates; e::dracloth, $2 25.. 
(Ju.&tluutd.) 
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CONDIE (D. FRANCIS), ;JJ.D. 

A. PRL\CTICAL TREATISE ON THE DISEASES OF CITILDREN. 
~~~~e~(~~~:;, :~"("t~:~ 1:~h~ S~g~~e;0\:~the~~ s:e2~~rge <j,!~t'·R;;~1~~e or nearly soo 01ose11. 

pr~:iie~~n!:! !er:0!::n~::~teAtle~1:e1~·i~'.nadsu;~r~i11\~1~ ~11~:.1~d:d~:~i~~~:.Rr~~~e'!;;!~1:~·iti~~~ra f,ar~b1~!~ 
~~~e:to~: t:!~t~~~~~'.J~°iJ;!~:r::;io-;~io:ulmu'a ~~ev~o~et~~\~~~~'.'~:~ ~~tl'~o~{; \~~ ii~~11~r~~:A~~\~1~;1~~;: 

~J£E~~~i.i:'~~1~:;~~!E~~f·~rd~:1~~ r; Jjz;?iif~!.s&i.~~~~~~::t j?:;~~·02:~ 
~q.i~l?!~:~E#~~r::?g~~:::~~'.:::~::~ ;~~:.~~~gwf~1NJ.~r~1c.~gr~~~gg~:.·;~ 
~i7:~:~~i:i~JJ~~~i~~~e~i~!~f!sP::!e~'r~~n~: I ~~I;::~m~~~'{,,~::;~.~,ti,.,''~;•:,:!!~~~~:; .. O>i0 :~i,~t:; 
ab'f:~;;:r~t~~ ~~~o~rc~1 1~n1 ~111u~~:re:::~~.a~~~t~ ~?,\!I ~~\:~.~r,;ij;j~:i:,iif8;;~~,1:~~:;;:.o~f::~:~;:~~~'~ 
Imports; but the practiea.t prcce1it1 recommoudetl in I <b;;;;;g;;g;d;; ;;,;;;;o;,:~£ 'ic::M,;i:·;;;;;;;;,:··· 

WEST (CHARLES), lll.D., 
Phy.ticinn to IM Huapitnl/or Sick Children, d:c. 

LECTURES OX TUE DISEASES OF IKFX:\'CY A.XD CUILD-
uoon. Fourth American from the fifth revised and enlarged English edition. In one 
lnrJ;'e ancl h:mdsome octavo volume of 666 closeJy.printeJ. pngH. Extra cloth, $4 50; 
leather, $5 SO. {Jtatisnud.) 

This work may now fairly cll\im the position of a standard authority and medicnl clHsic. Five 
editions in England, four in America, four in Oermr1ny, and trnnslntions in French, Danish, 
Dutch, and Rusl'inn, show how fully it hns met the wants of the profMsion by the soundnen of its 
1iews Bod the clearness with which they nre presented. Few practitioners, indeed. hnve !Jnd the 
opportunitiesofobservationAndexperienceenjoyedbytheAuthor. lu his Preface heremnrke, 
"Theprei;enteditionembodiestheresultsofl200recordedcnses nnd ofnearly400post.mortem 
examinations, collected from between 30,000 and 40,000 children, who, during the past twenty
l!ix yearl!, hn.ve come under my cnre, eithe r in public or in private prnctice." Theuninr!alfa\•or 
with which the work hll3 been received shows that the author has wa.de good use of these unusual 
advantages. 

or all the Englltb "Wrlten on tbe d\1<eAses of chi!- 1 infancy and •hildhood.-CQlumhua Rtvteio of Jfed.. 
dren, there i~ uo oue to llDtirely 1<a1lsf11.~tory t~ 1u1 as and Surgery 

ittftl!Hll;li 
~ltl,IJlll~~i~i~illi 
DE nrz;,:;~r~rlJ.!!'vf{::1·/!!i:)&~~;}?,;; Univtraflyo/ Penn611lt-aniri, &c. 

A TREA'rISE ON TUE PUYSICA.L AND MEDICAL TREAT-
MENT OF CIIILDREN. Elel·enth edition, wi~h the n.uthor1s last improvements nnd cor· 
rections. Jnoneoctau·ovolu.meof548pages. $280. 
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THOiY,~~f~Jr~i ~~e£%f.1c~:ft}i'e 1!11fu~·of Physicirmsand Surgwn11, N. r. , .«e. 
A COMPLETE PRACTICAL TREATISE ON TUE DISEASES OF 

FEMALES. In one large and handsome octM'O volume of about 600 pnges, with 200 illus
trat.ions. (NwrlyReady.) 

r~~!~t~~~li~'.t~~~i~~!f Jk::~1A~:a¥*ir~~~:~:l.:~~;:~1~~;~~:~fr~i~~~:;~;~r;;g 
pre5ent, thoroughly on a\e\•elwith the most advanced condition of the subject, can hardly foil 
to1iossessclni mson the attention of every practitioner. 

To show the scope of the work, a. very condensed summary of the contents is subjoined. 

Br THE s.~MB AUTHOR. 

O.\' TITE NATURE, SIGNS, A.\'D TREAT~IENT OF CIIILDBED 
FEVER. In a Series of Letters addressed to the Students of his Class. In one handsome 
octa\•ovolumeof365pages1 extracloth. S2 00. 

CHURCHILL (FLEETWOOD), JI. D., M. R. I. A. 

OX THE DISEASES OF WO:MES; including those of Pregnancy 
and Childbed. A new American edition, re\·ised by the Author. With Notes and Additions, 
by D. FRAN"CIS CONDIE, M. D., nuthor of" A Practic1tl Tre:itise on the Disesses of Chil
dren." Withnnmerousillustrntions. Inonelargen.nd handsomeocta\"O\'olumeof 768 
pnges,ei:traclotb,$400;Jenther,$500. 

m:ual~( ~~~~~~~:.ft~~~~~~ l~e~~~':~ 1~ :!\'.~~;~~~1~ J ~~~~i~nt.,~~:!i"P:.:8~le in the English language 

By THE SA.l/E A UTIIOR. 

ESSAYS ON TIIE PUERPERAL FE\ER, AND OTHER DIS-

~u:s~streE~I~~r!~t;;eo Ei~~~:n~h c~~1~~~;~ fr~~ 01:: ~;!~inogc~:!on;!~~~eA~j1~0;~Jtr~~iO 
pnges,extra.clotb. $250. 

BRO TI'N (ISAAC BAKER), Al. D. 

ox smrn DISEASES OF WOMEN Am!ITTI.\'G OF SURGICAL 
TREATMENT. With bn.ndsome illustrations. One volume 8\•o., extra cloth, pp. 2i6. 
SJGO. 
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HODGE (HGGH L.), M.D. 

OX DISEASES. PECULLUt TO WmfEN; including Displacements 
~~:it~; ~~~r;::ges~:~~rno~~~~~~I ~~us:;~ttons. In one beautifully printed octavo volume of 

~l~~~~~l~~l~~~~ t;'~:.~.~d 1 :0i~~:;:~ 1:1 ::~~~:i·,~~]~i;~~i~;~;:;~iii:: 

Br THE lM.ME AUTHOR. 

A.X E~QUIRY IXTO TIIE PATIIOLOGICAL DIPORTAXCE OF 
ULCERATION OF THE OS UT ERL In one neat octavo volume, extra.cloth. $1 25. 

SIJJIPSON (SIR JAMESY.), !Jl.D. 
CLIXICAL LECTURES OX TIIB DISEASES OF wmrnx. W ith 

numerousillustrntions. Inonehnndsomeoctnvevolumeofo;er500p:ig:es,e::drlLCloth. $4. 

BENNET (HENRY). M. D. 
A. PRACTICAL TREATISE OX INFLA.~DIATIOX 01' '!'TIE 

UTERUS, ITS CF.RVIX AND APPENDAGES, :incl on its connection with Uterine Dis· 
en~e. Sixth American, from the fourth rmd revised Engfoh edition. In one octavo volume 
ofabout500pagea,extra.oloth. $3 75. (Rumelylsmed.) 

From t!te Autlt0r'1 Prf'fare. 

in ~~sri;~;;:tP=::t~~~?~::k t:;!;~~i~z:q~Je~~~m:; ~!~~~~~~~e~~t~[ed1!~~i!~!:~z~r:~~n~~~; 
yenrs lhavede\•otedtothestudyofuterinedi sease. 

~~1~~~~I~I}{\\~ril~;J:t~1~i;.~r~f.f f ~: 11~~~~~;1:?.·:~~?;1f1Yf:§gg:)~f:~·~;j1 
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HODGE (HUGH L.), J,J.D., 
Lale Professor of Jlidu;ifery, d:c, in the U1iitV'r1Jity o/ Peruuyltir,mia, etc. 

TANNER (THO]fAS FI.), M. D ., 

ON TIJE SIGNS AND DISEASES OF PREGNANCY. First American 

~1~0~0t;;_ S~c:~~:~!n~~~~!e~~~~~l~~l~~~t~ot~bo:~i~~t~~~~~:o;:iJ:':i~et~~$d illu~tr~~~u~! 
Ready.) 

The reputation of Dr. Tanner ns a correct observer nncl skilful teacher is so widely known that 
nnythingfrom his pen necessnrilycommunds the attention of the profession. The present.work 
is one lo,vhich behnsd1woted es1iecialattention inthehopeofrenderingit a useful guide to 
prnctitioners in the importnntsubjectsofwhicb it treats. In the systematic treatises onobstet
ricsundthediseasesoffemalessolittlespaceisusuallynccorded tothedisordersandnffectionsof 
thegmvidstatetlmta.treatisede\'Otecltothemexclusive\ywould seemtobeanece!snrynddition 
to the library of every working practitioner. 'l'he scope of the work maybe judged from the 
subjoined condensed 

MONTGOMERY ( w. F.), M. D., 
Profe11aor of Midwifery in the Ki•ig'B and Quetn'a College of Physfcian.t tn Ireland. 

AN EXPOSITION OF 'l'HE SIGNS AND SYllIPTOl\IS OF PREG-

~n1~~,~~ge'cn~~;~i~h6 :J~t~~;ap,~~t~~!~~=~~~:i~~:~~~~~dw~j~t~:~:~e:~~!~:1: !~:J~;~~s~ 
InoneveryhandsomeoctM·o,·olumeofnearly600pages,extra.cloth. $375. 

MIL~~!or(~!-:::~i::l~}J;;i~~~aof Wol'Mn and Children in the Uni'IJer.tity of Loufnille. 

PRDICIPLES AND_ PRACTICE OF OBSTETRICS, &c.; includ ing 
the Trelltment of Chronic Inflnmwation of the Cen'IX and Body of the Uterus considered 
asa.frequentcauseof Abortion. With about one hundred illustrations on wood. In one 
veryhandsomeoct11vovolumeofover600pages,extra.cloth. $375. 



RAJJSBO THAJI (FRANCIS H.), M. D. 

TIIE PRIXCIPLES AND PRACTICE OF OBSTETRIC MEDI-
CINE AND SURGE RY, in reference to the Process of Parturition. A new nnd enlarged 
edition, thoroughly re,·ised by the author. With ndditions by W. V. REATl~G, AL D. , 
Professor of Obstetrics, &c., in th e Jefferson Medicnl College, Philadelphia. In one lnrge 
anclhandsomeimperi:iloct:wo\•olumeof 650 pages, strongly bound in leather, withrnised 
b:md!I; with sixty.four beautiful plates, nndnumerouswood-cut!intbetest,conlainingin 
a\lnearly200largeandbeautifulfigures. $700. 

We will only add that the student w\11 \e11.rn from To the physician'& llbrary it l~ Indispensable, while 
ttallheneed tokuow,and thepnu:titiouerwillfiod tothestudent,asatext-book,frnmwhlch to extract 
1t,asabookofreference,surpassedbynoneo1ber.- 1the materialforl ayiogthefoundiuioooraoeducatioo 
Stetlwacope. OoQbstetrica1~cience,ithuoQ8Uperior.-Oll io .1frd 

The character a.nd merits of Dr. R11.msbotha.m's and Surg. Jo11nwl. 

~:~~I~~f j(~~~t:~~fil{f,:~~.::~;1~~~1~: I ~~:~~~i~fii t~~~~~1:1:~~~bl,fg}~;:1~!~~ 
CHUR CHILL (FLEETllOOD), ill.D., M.R.J.A. 

MTTHITl'ER.Y. 



Br THE .<;.HIE A UTJJOR 

A PRACTICAL TREATISE 0'.\' TIIE DISEASES, I:\'JURIES, 
AND MALFORMATIONS OF TllE URINARY .BLADDER, 'l'JIE PROSTATE GLAND, 
AND TUE URETHRA. Second edition, revised and much enlnrged, with one hnndri,d 
nndeigbty-fourillustrntions. Inonelnrgeandveryhandsomeoctulovolume, of over nine 
hundredpnges,extrncloth. $400. 

~~f1~:!~'.r~~f;\~,~rri~!~ ~ti~if~? \f1~1~~=;~y~~~~h~~~i;] ~~:~i.~~!.c}.c~:u~~~i :;:J::i~~i~re~teusione to be 1u 

RY THE SA.lfE AUTJJOR 

A PRACTICAL TREATISE ON FOREIGN BODIES J:N' THE 
AIR-PASSAGES. In one handsome octavo volume, extra cloth, with illustrations 
pp.468. $275. 



P JR R t!},/e~Kf!1,,f.,~~~r~f)1~ tf:· J:i:.J;~;_, Alierdrrn 

THE PRl;'\CIPLES AND PRACTICE OF SURGERY. Edited by 
Jons NEILL, M. D., Profe~sor of Surgery in the Penna . .Med1cal College, Surgeon to the 
Penmyh·11nin. Ho~pit::il, etc. In one very handsome oct:n•o volume of i 80 p11ges, with 316 
illustrntions,e.xtracloth. $375. 

SARGENT (F. TI'.), AI.D. 
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DRUITT (ROBERT), M.R. C,S., ~·c . 

BAR 1!~8~~t ~~;~:rc~::i~J·ar~~ ~~8~;t~~· &c. 

A TREATISE ON DISEASES OF TIIE JOL\'TS. Illustrnted with 
engra\•ingsonwood. Inoneverybandsomeoctavovolumeofabout500pages; extraclotb, 
$3. 

BRODIE'S CLINICAL LECTURES ON SURGERY. I COOPER'S LECTURES ON THE PRINCll'LES AND 
1 vol. svo., soo pp.; cloth, !I 2.i. ;:1~';!~~!.:[ra.s:1~i:~!f 7~ ;11u;8~erl21i;;r octavo 

COOPER OX THE STRUCTURE AND DISEASES OF 
THR 'I'F.STIS, ol.'1D Q!I Tiff. 'I'HY-~Ul! GLA:>D. Oue vol. OJB~ON'S INSTI'I'U'I'ES AND PRACTICE OF SUR· 
iruperlal Svo.,exLra clvtli, with 177 ftguret Oil 29 GERY. Eigllthedillon,\mprovedandaltered. With 

pl ... tea. ~2 60. ~~~~-:~~t~~;ag!:, 1t~~h~~.~~~~:eb~~~~~-6v~~ 
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L.d rr~?ri~;(lif:s~~~~o/o 1f,2· 'rf u?id!·o~~~~~i: Hospital, Jfoor.fitlds, ,fo_ 

l;\'JCRJES OF '!'HE EYE, ORBIT, AND EYELIDS : their Imme-
~~~= 0~~~v:::i~:e~~:~::·c1oi~'.t~3a:o~ut (~i1t~t bJ;;~~l;~\ illustrations. Io one my bnnd-

This \vork will be found eminently fitted for the g:euer::i.1 practitioner. In cnses of functionnl 
or structu~:i.I diseases of the eye, the ph!sician who hns not nrnde opht~almic sur~ery a special 

~~f :~1J~~~F~~~;i~~i~f ;fo:g::;}Wu~:~!I:;~f ;~~~Y,~:f }f ;;~i:~~k~~,~i~:~~·i:f.~W.~ 
maybeconside redaseminentlyworthyofcon6denceforreferenceinnllsuchemergencies. 

Itisa11admirablepracticalbooklntheb!ghestand fulnessofpractica\ knowledge. We predict forl\Jr. 

~:~~1i:~~e :!o~~~t~~l r:::· w~Jio;~lr.a~::~tt:~:e!e~f- z.:;'":~:~~n~~~~I ~bi~~~i~ ~~~fe':i~~~=~~e:5J:~~fr;: 
described c.1.ses, It is writ1e11 in plai11, Mimple Ian· as we bave said, our country brethren, 1vill feel 

~?~g~t:~::11~~~ikt~r.:~~~~,~!.~;~:~~ I ~sft~~~;~1f 1c{if ~:g~i~~~~R :~~~:~ 
JON~'J0J'!',~r 1;;'!1t~~?c~~- ~~fs(~O. in UniJJeTBit!I College, Ll)ndon 

'!'HE PRIXCIPLES AND PHAC'l'ICE OF OI'IITIIAL)!IC "rEDI-
crNE .AND SURGERY. With one hundred and se1•enteen illustmtions. Third and re· 
•ised American, with Additions from the second London edition In one handsome octu,"o 
yoJuweof-155 pages, extra.cloth. $3 25. 
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"JifTALES (PHILIPS.), Al.D.,Su,-geon U.S.N. 

MECIIA:KTC.AL TIIERAPEUTICS: a Practical Treatise on Surgical 
AJlpa.rntus, Ap11liances, nnd Elementrity Opernlions: embracing Minor Surgery. Unncl. 
aging, Orthoprnxy, nnd theTrea.tmentorJ.'ractures nnd Dislocntions. With six hundred 
nnrlrorty-twoillustrntionsonwood. In onelnrge andhnndsomeoctavo''Olume or a.bout 

The :~1~:;1:~s :~!::~
1

t:~·i!5t:i:\.:~:::\o$~::~1y ~::n~~~~:i;> bas been genmlly felt by 
students nnd prnctitionersora,l'ork\vhicb should present, minutely, but concisely, thevnrious 
detnils in surgicnl operations, which are npt to be po.ased over in sy~tematic trentL~es. It foJls 
to the lot .or compnrnli,·el,r few surgeons to perform the major operations, but every ph~·~icino, 
especially Ill the country. 1slinble ntanymomenttobecntled upon to remedy some accident or 
topre,·entsomedeformitJ, nndthe nim oftbe presenttrentise istopresentthatkind ofinformn
tion with such detail that it mriyberegnrded as nn unfailing book of reference. 'l'he,•erycom
plete series of illustrations renders the whole easy of comprehension by the stude11t, while the 
author's prricticnl experience in the naval sen·ice, and the care \Vith which he ha!icolleelcd the 
results of the latest authorities, n.t hoT11e and abroad, give assurance of the vahte of hi~ teacbings. 

Averycondense<lsummaryissubjoinedofthe 

PART I. OF TIIE APPADATUS Ol' Dness1No. 
Cu AP. I. Of the Instruments or Dressing.-TI. Of the First ~ieces of Dressing.-III. On the 

U!'e of some Topical Remedies.-IV. On the Use of Wz.ter m Surgical Dressing~ und Jnju
ries.-V. lnjections.-VI. Ou lhe Use ofGa.ses and Vnpors.-VII. Il:i.ndnges.-\'III. 
Special or Regional Bandaging. 

PART 11. l\IECllANICAL BANDAGf:S AND APPARATUS. 
C11AP. I. Apparatus for Remedying Loss of Po.rts.-II. Apparatus for Remedying Lon of 

Function.-III. Apparatus for Uemedying Loss of Symmetry. 
PART Jl[. FRACTURES; THEIR REDUCTION, DRESSING, AND APPARATUS. 

CHAP. I. General Consideration of Fractures.-![. Frnctmes of Particular Bones. 
PART IV. DISLOCATIONS; TIU;m REDUCTION, DRF.SSING, AND APPAltATUS. 

CnAP. I. Sprai ns or Strttins.-II. Dislocations in General.-III. Particular DislQcntions. 
PART. v. THE i\Ii,.on OPERATIONS OF SURGERY. 

CHAP. L Rubefaction.-IL Vesicatiou.-IlI. C:i.uterirntion.-IV. l\foxa.-V. Is~ues.-Y[. 
Setons -VIL Acu1iuncture and Electropuncture.-VIII. Puocluring.-IX. YHccination 
-X. Incisions.-XI. Bloodletling.-XII. Extraction of Teeth.-XIJL Catheterirni -
XIV. Removal or Foreig11 Bodies.-XV. Ou the !\lodes of Arresting lleu.1orrlwge.-X\"l 
On the Dressings of Wounds.-XVII. Anoosthesin. 

The adoption of this work for use in both the Army nnd Navy of the United Stntes is n suffi
cient guarantee of its usefulness to the practitioner. 

JlfORJ,AND (11'. TI'.), Al.D. 

DISEASES OF TTIE URINARY ORGANS; a Compendium of their 
~:~:o~i~iu~:t:~l~t!~~~~O ~~e;;;~:~i~a ~'~:~. m$;t~~~ions. lu one lflrge an<l handsome 

c~aP~~~~;~ :,1~o!~r;~:i~.:~~:~d3f:;g11 ~~ t!':~i1~r11:r'; I %~-~~~;d~C~~:,1 ~~v~~'J,1C:;r~f.a~~~~~nor.-Brit. amt 
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INDEX TO CATALOGUE. 
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